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Reading is an amazing invention: Using an array of graphical symbols, we can 
transmit thoughts, feelings and ideas. However, this feat does not come naturally. 
While normally developing children acquire speech from mere exposure, reading has 
to be taught explicitly (Stanovich, 1993). More in particular, it is not enough to learn 
to decipher words. The ability to construct meaning from text – to comprehend what 
is written on the page – is what is needed to learn from text in formal education, and 
to perform most tasks in today’s literate society (Kendeou, van den Broek, Helder, 
& Karlsson, 2014). Unfortunately, many children do not achieve sufficient levels of 
reading comprehension skill in primary school, which sets them up for disadvantages 
in life later on (Feskens, Kuhlemeier, & Limpkens, 2016). Reading comprehension has 
been shown to be especially challenging for children learning to read in a language 
other than their home language (L2 readers) (e.g., Droop & Verhoeven, 2003; Melby-
Lervåg & Lervåg, 2014). In the Netherlands, about a quarter of primary school students 
have parents or grandparents with a migration background (CBS, 2019), and many of 
these children speak a minority language at home. Considering the large number of 
children who learn to read in their L2, and the academic and societal consequences 
of poor reading comprehension, it is important to better understand which skills are 
necessary for proficient reading comprehension, how these skills contribute to reading 
comprehension processes, and which precursors influence reading comprehension 
development in young first language (L1) and L2 readers. Insight into the precursors and 
processes of reading comprehension provides an important starting point for precise 
assessment and timely remediation of reading comprehension problems.

Reading comprehension is a product of the ability to decode words and language 
comprehension ability (Hoover & Gough, 1990). Once words are identified from 
the written text, they need to be integrated into larger units of representation: into 
sentences, into a model of the text, and into a model of the knowledge represented in the 
text (Perfetti & Stafura, 2014). While the role of word identification processes in reading 
comprehension has been extensively investigated (e.g., Cremer & Schoonen, 2013, 
Ouellette, 2006; Richter, Isenberner, Naumann, and Neeb, 2013), integration processes 
above the word level have received much less attention in the empirical literature. This 
is surprising, given that these integration processes are theorized to be a crucial link 
between vocabulary and reading comprehension outcomes (Perfetti & Stafura, 2014). 

The question how integration processes contribute to reading comprehension is 
especially relevant for L2 readers. In L2 readers, low target language vocabulary has 
consistently been linked to lower reading comprehension outcomes (for a review, see 
Melby-Lervåg & Lervåg, 2014). For these children in particular, it is valuable to investigate 
to what extent problems at the lexical level propagate to higher-level integration 
processes, or, on the other hand, to what extent higher-level processes can compensate 
for word-level problems. In the present thesis, it is investigated how integration 
processes at the word, sentence and text level contribute to reading comprehension 
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outcomes and growth in L1 and L2 readers in the upper grades of primary school. In the 
remainder of this chapter, I will give a short introduction to reading comprehension 
processes, provide a review of earlier research on the precursors of L1 and L2 reading 
comprehension development, and introduce my research questions.

Reading comprehension processes

The outcome of successful reading comprehension is a mental representation of the 
text, integrated with prior knowledge. How do readers translate an array of graphical 
symbols into this integrated mental representation? Figure 1.1 shows a blueprint of the 
reader according to the reading systems framework (Perfetti & Stafura, 2014). The first 
step in the process is word identification. Written text activates orthographic units, 
which in turn activate phonological and semantic units, allowing for word recognition. 
For word identification to be successful, readers need to know the orthographic code, 
and they need to have the word at their disposal in their mental lexicon. Readers differ 
with respect to the quality of the representations in their mental lexicons. Efficient 
word recognition is not only aided if a reader knows many words, but also if those 
words are represented with high lexical quality (Perfetti, 2007; Perfetti, 2017). High 
lexical quality entails detailed and rich knowledge about all aspects of a word: what 
its spelling looks like, how it is pronounced, in what morphosyntactic contexts it can 
occur, and what exactly it means in various contexts. Words that are represented in the 
mental lexicon with high lexical quality can be uniquely identified quickly. After word 
identification, the identified units need to be integrated: first into a representation of 
the local sentence, then into a text model and finally, a situation model. The distinction 
between these three levels of word-to-text integration was inspired by the construction-
integration model (van Dijk & Kintsch, 1983), which similarly distinguishes three levels 
of representation during reading: the literal message, the propositional content (also 
called the textbase), and the situation model. While the textbase is a representation of 
the linguistic units in the text and their interrelations, the situation model is a more 
elaborate representation of knowledge contained in the text, integrated with the 
reader’s prior knowledge about the world. 

Readers continuously integrate each new word into the ongoing sentence context, 
each new sentence into their representation of the text, and their representation of the 
text into their prior knowledge. As the bidirectional arrows in Figure 1.1 indicate, these 
processes are decidedly interactive. For example, word identification processes serve 
as input to sentence comprehension, but comprehension of the surrounding sentence 
context in turn influences word identification. Word-to-text integration thus consists 
of a complex interplay of bottom-up and top-down processes. In skilled readers, 
integration processes will be automatic and effortless to a large extent, based on 
spreading activation and memory resonance processes in the mental lexicon. However, 
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top-down processes can also be employed, for example for effortful inferences to repair 
comprehension breakdown. This interactivity is also what enables readers to learn new 
words from text: When an unknown word is encountered, the word’s meaning can be 
inferred from the surrounding context, and stored in the mental lexicon. High lexical 
quality thus enables good reading comprehension, which in turn helps to further 
increase lexical quality.

While the reading systems framework offers a comprehensive overview of the 
processes involved in skilled adult reading comprehension, it does not speak to 
development. Adults show large individual differences in their reading comprehension 
ability (Perfetti & Hart, 2001). The question, then, is how children develop the different 
skills involved in proficient reading comprehension, and what determines differences 
in reading comprehension outcomes. 

 

Figure 1.1  Blueprint of the reader in the reading systems framework (Perfetti & Stafura, 2014).

Variation in reading comprehension development

The first step of formal reading education is learning to decode. Children learn to 
associate graphemes with phonemes, and to blend phonemes into words. Once 
children have mastered the alphabetic principle, they can translate print into language. 
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During early reading development, sound-by-sound decoding slowly makes way 
for more efficient whole-word reading, but the basic principle of decoding unknown 
words remains available (Share, 1995). Decoding ability alone, however, is not sufficient 
for reading. In order to be able to understand the decoded text, the reader also needs 
language comprehension. The insight that reading comprehension is the product of 
decoding ability and language comprehension skills is the essence of the simple view 
of reading (Hoover & Gough, 1990), one of the most seminal models in reading research. 
The simple view is supported by a large and consistent body of literature, which shows 
that in children learning to read, decoding and language comprehension skills develop 
independently, at least to some extent, and both contribute to reading comprehension 
(e.g., Kendeou, van den Broek, White, & Lynch, 2009; Lervåg, Hulme, & Melby-Lervåg, 
2017; Storch & Whitehurst, 2002; van Viersen, de Bree, Zee, Maassen, van der Leij, & de 
Jong, 2018). 

Building on the simple view, Scarborough (2001) posited that both strands – decoding 
and language comprehension – in fact comprise different component skills, which 
need to be combined to arrive at skilled reading. Decoding skills – such as knowledge of 
letter-sound correspondences, and sight recognition of familiar words – need to become 
increasingly automatized. Language comprehension skills – such as vocabulary, syntax, 
verbal reasoning, background knowledge, and genre knowledge – need to be recruited 
in an increasingly strategic matter. The balance between decoding and language 
skills shifts during reading development. We know from empirical research that in the 
early grades, reading comprehension is mostly determined by decoding ability, but 
that language comprehension becomes more and more important from around the 
third or fourth grade of primary school (Lervåg et al., 2018; Storch & Whitehurst, 2002; 
Verhoeven & van Leeuwe, 2012). 

At its most basic level, language comprehension requires detailed knowledge of words. 
A broad vocabulary makes it possible to understand texts about a wide variety of 
topics. In addition to vocabulary breadth, vocabulary depth plays an important role 
in reading comprehension (Ouellette, 2006). It is not only important to know many 
words, but also to know these words well. This entails detailed knowledge of a word’s 
orthography, phonology, morphosyntnactic properties, semantic associations, and 
shades of meaning in different contexts. Richter et al. (2013) showed that in primary 
school students in grades one through four, reading comprehension was predicted by 
the quality of orthographic, phonological, and semantic information, as well as the 
efficiency of access to this information. The quality of lexical information in the reader’s 
mental lexicon has also been shown to influence reading comprehension development 
(Richter et al., 2013; Verhoeven & van Leeuwe, 2008). Importantly, the relationship 
between vocabulary and comprehension is reciprocal during development: A broad 
vocabulary helps readers to better understand a text, and better comprehenders 
are better able to learn new vocabulary by reading (Ricketts, Bishop, Pimperton, & 
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Nation, 2011). A key mechanism by which readers learn vocabulary from text is lexical 
inferencing: hypothesizing the meaning of unknown words in the text based on 
word-internal cues, such as morphological structure, and word-external information, 
such as the surrounding context (Haastrup, 1991). Accurate lexical inferences also 
help to maintain comprehension of the ongoing text. This might be the reason why 
morphological awareness is predictive of reading comprehension in young readers 
(McCutchen & Logan, 2011; Zhang & Shulley, 2017).

While vocabulary is all-important for reading comprehension, knowing words is 
not enough. As the blueprint of the reader in Figure 1.1 shows, after words have been 
identified, they need to be unified into a sentence representation. Processes above the 
word level have received considerably less attention in reading research than decoding 
and vocabulary, but there is some evidence that poor reading comprehension is 
associated with difficulties in syntactic processing in children (Mokhtari & Thompson, 
2006; Muter, Hulme, Snowling, & Stevenson, 2004; Nation & Snowling, 2000). Syntactic 
processing is necessary to maintain comprehension during reading. However, 
semantic processes above the word level also play a role. Skilled readers continuously 
make inferences about information not explicitly stated in the text. Inferences concern 
syntactic processes like finding the antecedent to an anaphor, but also more global 
meaning processes like drawing conclusions about the motives of a protagonist. 
Inferencing has been shown to contribute to reading comprehension above and 
beyond basic reading skills and vocabulary (Kendeou, Bohn-Gettler, White, & van den 
Broek, 2008) and background knowledge (Cain, Oakhill, Barnes, & Bryant, 2001). While 
inferencing makes independent contributions to reading comprehension, it is highly 
related to vocabulary (Currie & Cain, 2015), especially where higher-level inferences are 
concerned (Cain & Oakhill, 2014).

As discussed above, reading comprehension heavily relies on linguistic skills. However, 
other cognitive processes also come into play. In order to hold information in mind and 
manipulate it as more information from the text is processed, readers rely on executive 
control processes. Working memory has been shown to be necessary for inferencing, 
word-to-text integration, and integrating prior knowledge with information from the 
text (Cain, 2006). Poor executive control has been found to be related to poor reading 
comprehension (Sesma, Mahone, Levine, Eason, & Cutting, 2009). This is consistent 
with the memory, unification, and control model of language comprehension (Hagoort, 
2005). According to this neurobiological model, linguistic representations are retrieved 
from memory and unified into larger units, and this process is guided by cognitive 
control.

In conclusion, children become proficient readers by developing a host of skills. They 
need to crack the alphabetic code, but also extend their vocabulary, learn to make 
inferences about unknown words while reading, integrate words into sentences, 



CHAPTER 1

14

and sentences into a larger representation of the text. In order to do all this, they 
rely on their general language comprehension and executive control. While a lot of 
research has been carried out on the role of decoding and lexical quality in reading 
comprehension development, much less is known about how syntactic processing and 
other integration processes above the word level contribute to reading comprehension, 
and how these higher-level integration processes are related to word-level skills in 
children.

Second language reading comprehension development

Learning to read poses a unique challenge to minority language children, who learn to 
read in a language other than their home language. They have to acquire the alphabetic 
code with less semantic support, as many of the words used in reading instruction will 
not be known to them. Interestingly, studies have shown that L2 readers attain good 
decoding skills, despite lower majority language vocabulary scores (Babayiğit, 2014; 
Burgoyne, Kelly, Whiteley, & Spooner, 2009; Lervåg & Aukrust, 2010). This means that 
in the beginning stages of reading comprehension, they often perform similar to their 
L1 peers (Jongejan, Verhoeven, & Siegel, 2007; Lesaux & Siegel, 2003). However, starting 
from around third to fourth grade, L2 readers show a lag in reading comprehension 
development, which seems to be related to lower vocabulary (Droop & Verhoeven, 
2003). In a study with fifth-grade L1 and L2 readers of Dutch, Cremer and Schoonen 
(2013) showed that lower reading comprehension scores of L2 readers were explained 
by lower accessibility of semantic knowledge, while L1 and L2 readers did not differ 
on word decoding. Thus, learning to decode does not pose a particular problem to L2 
readers, but retrieving semantic information during decoding does. 

L2 readers’ profile of good decoding skills and low target language vocabulary raises 
interesting questions about higher-level integration processes, especially because low 
vocabulary is likely to be caused by lack of input rather than low language aptitude. 
How does lower lexical quality impact reading comprehension processes above the 
word level? Does it propagate through all levels, or do compensatory mechanisms come 
into play? 

Like in L1 reading research, the role of vocabulary in L2 reading has been extensively 
investigated. Some studies indicate that for L2 readers, vocabulary might be even more 
predictive of reading comprehension than for L1 readers (Babayiğit, 2014; Droop & 
Verhoeven, 2003; Lervåg & Aukrust, 2010), while others find no differences in predictors 
of L1 and L2 reading comprehension (Babayiğit, 2015; Bowyer-Crane, Fricke, Schaefer, 
Lervåg, & Hulme, 2016). Possibly, a certain amount of vocabulary knowledge is necessary 
to maintain comprehension, but above this threshold, comprehension can be supported 
by lexical inferences. In a study on fifth-grade L1 and L2 readers, Shahar-Yames and Prior 
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(2018) found that L2 readers did not differ from their L1 peers in their ability to produce 
a definition of a nonword after reading the novel word in a narrative context. Lexical 
inferences can be supported by comprehension of the surrounding context, but it is 
also aided by morphological awareness, which has been found to be a relative strength 
in L2 readers (Kieffer & Lesaux, 2012). Kieffer, Biancarosa, and Mancilla-Martinez 
(2013) showed morphological awareness to be related to reading comprehension in L2 
readers, both directly and via reading vocabulary and passage reading fluency. This 
suggests that L2 readers can indeed use morphological information to enhance their 
understanding by inferring the meaning of unknown words. 

Research on reading processes above the word level is even sparser in L2 than in L1 
readers. Concerning, syntactic processing, Proctor, Silverman, Harring, and Montecillo 
(2012) found that syntax predicted English reading comprehension on top of English 
vocabulary breadth in L2 readers in second to fourth grade. Farnia and Geva (2013) 
reported that syntax in first grade was the most important predictor of reading 
comprehension growth in L2 as well as L1 readers, while Geva and Farnia (2012) found 
that by fifth grade, knowledge of syntax predicted reading comprehension on top of 
other known precursors in L2 but not in L1 readers. This suggests that knowledge of 
syntax plays an important role in L2 reading comprehension, and possibly a slightly 
different one than in L1 reading development. As L2 knowledge of syntax has been 
found to be lower than that of L1 peers (Lesaux, Lipka, & Siegel, 2006; Geva & Farnia, 
2012), this factor might contribute to poor reading comprehension.

With respect to integration processes above the sentence level in L2 readers, the evidence 
is mixed. On the one hand, Kieffer (2012) reported that higher-level narrative skills are 
less predictive of reading comprehension in L2 than in L1 readers. There are also studies 
suggesting that L2 readers might be less able to profit from background knowledge 
during reading (Burgoyne, Whiteley, & Hutchinson, 2013; Droop & Verhoeven, 2003). 
On the other hand, in a few studies L2 readers showed relatively good text-level skills 
(Welie, Schoonen, & Kuiken, 2017; Hacquebord, 1999). It has been suggested that L2 
readers might be able to partly compensate for poorer lower-level processes to arrive 
at good higher-level comprehension, for example by increasingly engaging cognitive 
control (Shahar-Yames & Prior, 2018). There is some evidence from adult L2 learners that 
lower lexical quality in L2 discourse processing is associated with increased cognitive 
control engagement (Grant, Fang, & Li, 2015; Prat & Just, 2010). Another resource that 
L2 readers have at their disposal is knowledge of their L1. Research has shown that 
L1 and L2 lexicons are closely intertwined (for a review, see de Groot, 2011), and that 
both L1 and L2 vocabulary contribute to the richness of a reader’s conceptual network 
(Cummins, 1989). For developing L2 readers, there are indeed some studies showing 
that L1 language skills contribute to L2 reading comprehension (Lervåg & Aukrust, 2010; 
Manis, Lindsey, & Bailey, 2004; Proctor, August, Carlo, & Snow, 2006). 
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The evidence so far suggests that L2 readers are not disadvantaged in the early stages 
of reading development, when decoding plays a large role, but fall behind as soon as 
language comprehension becomes a more important factor in reading comprehension. 
There are also indications, however, that they might be able to engage in compensatory 
processing to achieve higher-level integration. This raises the question how L1 and 
L2 reading comprehension growth compare, and whether the same predictors play 
a role in the two. Existing longitudinal studies on L2 reading comprehension growth 
show diverging results: In a study by Silverman, Proctor, Harring, Hartanft, Doyle, 
and Zelinke (2015), English bilinguals showed lower reading comprehension in 
second grade than their monolingual peers, but grew faster over time in the period 
investigated, from second to fifth grade. In contrast, Farnia and Geva (2013) found that 
reading comprehension growth decelerated in L2 English readers when compared to 
English monolinguals in first to sixth grade, resulting in an increasing gap between 
the two groups. In both the study by Silverman et al. (2015) and Farnia and Geva (2013), 
participants with lower vocabulary made more progress on reading comprehension 
across the whole group. Neither study compared the relative importance of predictors 
between L1 and L2 readers. Verhoeven and van Leeuwe (2012) did compare predictors of 
reading comprehension growth between L1 and L2 readers, and found no significant 
differences. However, this study only investigated word decoding and listening 
comprehension as predictors. The question remains what role abilities at the word, 
sentence, and text level play in L2 reading comprehension growth, and what the role is 
of executive control.

The present thesis

Educational context

The focus of the present thesis was on the role of integration processes in the reading 
comprehension development of L1 and L2 Dutch children in the upper grades of primary 
school. In Dutch schools, formal literacy instruction starts with a focus on phonics in 
grade 1. Dutch has a transparent orthography, and children attain decoding accuracy 
quite quickly (Schaars, Segers, & Verhoeven, 2017). The focus of instruction then 
shifts to reading comprehension, which is first taught as a separate subject, and later 
increasingly integrated in content teaching. Reading comprehension instruction is 
largely centred around comprehension strategies (Bogaerds-Hazenberg, Evers-Vermeul, 
& van den Bergh, 2017). Dutch students score well on literacy skills in international 
comparative assessment studies, but recently concerns have been raised about the low 
percentage of top performers on reading comprehension assessments, as well as the 
large percentage of low-literate school leavers (Pereira & Nicolaas, 2019). A group that 
is often found to lag behind on reading comprehension are minority language learners, 
for whom the school language Dutch is not their first language (e.g., Schaars, Segers, 
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& Verhoeven, 2019; van den Bosch, Segers, & Verhoeven, 2019). In the Netherlands, 
about a quarter of primary school children have a migration background (CBS, 2019), 
and many of those children speak a minority language. The largest groups are speakers 
of Turkish, Moroccan Arabic, and Berber (Extra & de Ruiter, 2001). Minority language 
children usually do not receive native-language education in school, and many schools 
have Dutch-only policies (Extra, 2011). Minority language children therefore face the 
task of learning to read in a language other than their native language in a context that 
is not always supportive of their native language development. Studying the reading 
comprehension development of both L1 and L2 Dutch children thus provides important 
information about a large group of struggling readers in the Dutch education system.

Aim and research questions

To gain a better understanding of how integration processes contribute to reading 
comprehension and its development in L1 and L2 readers, the following research 
questions were addressed:

1 What are the differences in word-to-sentence integration between L1 and L2 readers?
2 What are the differences in word-to-text integration between L1 and L2 readers?
3  How do integration processes influence the growth of L1 and L2 reading comprehension?

In order to address these questions, a longitudinal study was conducted, in which L1 and 
L2 Dutch readers were assessed on reading comprehension as well as various cognitive 
and linguistic precursors. Integration processes were investigated by a combination of 
standardized instruments and experimental measures.

Outline of the present thesis

First, Chapter 2 explores how L1 and L2 readers integrate words into the ongoing 
sentence context. In an experimental study, children made meaning inferences about 
novel words, while the availability of morphological and contextual information was 
manipulated. Making inferences about unknown words given all available information 
is a prime instance of a local integration process, in which sources of information can 
be investigated systematically. It was examined how the extent to which children 
made use of morphological and contextual information in their lexical inferences was 
related to other literacy skills, and whether this differed between L1 and L2 readers. 
Chapter 3 zooms out to examine how skills at the sentence level contribute to reading 
comprehension outcomes, and how sentence-level skills in turn are influenced by 
word-level language skills and executive control. Structural relations between these 
precursor skills to reading comprehension were compared between L1 and L2 readers 
using structural equation modelling. To understand a whole text, sentences need to be 
integrated into a higher-level representation. Therefore, Chapter 4 addresses text-level 
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unification skills, investigating children’s ability to remember the textbase and build a 
situation model of a text. A computerized sorting task was employed to elicit concept 
maps after children had read a text. The concept maps were scaled by a pathfinder 
algorithm, which made it possible to calculate their similarity to a linear text model 
and an expert referent model, resulting in measures of textbase memory and situation 
model building ability, respectively. It is explored how these abilities predict reading 
comprehension in L1 and L2 readers. Chapter 5 describes an investigation of the 
precursors of L1 and L2 reading comprehension growth. It was analyzed how cognitive 
predictors and predictors at the word, sentence, and text level influence reading 
comprehension growth across the upper primary grades in L1 and L2 readers. Finally, 
Chapter 6 contains a summary and discussion of the reported findings. This last 
chapter provides an overview of theoretical and practical implications of the findings 
in this thesis, and discusses open venues for further research.



GENERAL INTRODUCTION

19

1

References
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Abstract

In an experimental design, we investigated how fifth-grade readers use morphological 
and contextual information to infer the meaning of unknown words, and to what extent 
this is related to their cognitive and linguistic skills. A group of 166 fifth-grade Dutch 
children (59 L1, 107 L2) performed a lexical inferencing task in which the availability 
of morphological and contextual information was manipulated. Readers used both 
morphological and contextual information in lexical inferencing. Good decoding skill 
was related to more use of morphological information. Reading comprehension skill 
was associated with the use of morphological and contextual cues. L1 and L2 readers 
did not differ with respect to the use of morphological information. L2 readers used 
contextual information less in their inferences than L1 readers did. This difference was 
driven by L2 readers with weak vocabulary. The use of contextual information was 
especially high in L1 readers with good reading comprehension skills, and especially 
low in L2 readers with low vocabulary. Results indicate that to access morphological 
information, decoding is crucial, whereas for contextual inferencing, a minimum of 
linguistic competence is needed, which makes it more challenging for L2 readers. 
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Introduction

As children progress through primary school, they increasingly read to learn about 
the world rather than to practice reading. This means that they will encounter more 
and more unfamiliar words in texts, which could cause comprehension problems, 
especially for minority language children who learn to read in their second language 
(L2 readers). These children often have smaller vocabularies in the school language 
than their monolingual peers (L1 readers), and consequently lag behind on reading 
comprehension (Melby-Lervåg & Lervåg, 2014). A strategy that can be useful to maintain 
the comprehension of the ongoing text, as well as to acquire new vocabulary through 
reading, is to make informed guesses about the meaning of unknown words – a process 
also known as lexical inferencing (Haastrup, 1991). For successful lexical inferencing, 
readers can rely on the morphological structure of words, as well as on cues provided 
by the surrounding context (Haastrup, 1991). Morphological and contextual inferencing 
have largely been investigated separately in the literature on reading development, and 
both have been found to be related to decoding, vocabulary, and reading comprehension 
skills (e.g., Cain, Oakhill, & Elbro, 2003; McCutchen & Logan, 2010; Zhang & Shulley, 2017). 
During normal reading, however, children will often have both types of cues at their 
disposal. This raises the question, then, to what extent young readers make use of each 
of these cues, and what cognitive and linguistic skills are needed to do this. This question 
is even more relevant for L2 readers. For them, lexical inferencing is a crucial skill to 
extend their vocabulary (Kieffer & Lesaux, 2012a). Lexical inferencing might be aided 
by L2 readers’ relative strength in morphological knowledge (Shahar-Yames, Eviatar, & 
Prior, 2018) and metalinguistic awareness (Adesope, Lavin, Thompson, & Ungerleider, 
2010). However, their lower language proficiency might make it more challenging 
(Shahar-Yames & Prior, 2018). In particular, contextual inferencing is likely challenging if 
a small vocabulary limits what can be gathered from the context. The present study aims 
to investigate to what extent L1 and L2 readers differ in their use of morphological and 
contextual cues and how this is related to their linguistic skills in the target language.

Processes and precursors of lexical inferencing 

A seminal model of reading comprehension, the reading systems framework by Perfetti 
and Stafura (2014), posits that as readers move through a text, they need to identify 
each word and integrate it into the mental representation of the text built up so far. This 
process is referred to as word-to-text integration. In order for word-to-text integration 
to go smoothly, readers need to be able to decode quickly, and to have the word at their 
disposal in their mental lexicon. Efficient word recognition frees up cognitive resources 
for higher-level integration processes, supporting comprehension of the ongoing text. In 
a real-world reading situation, however, young readers will often encounter unknown 
words. This poses a problem for word-to-text integration, because for an unknown 
word, lexical retrieval fails by definition. Especially readers with a minority language 
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background are likely to encounter unknown words often, as they tend to have smaller 
vocabularies in the school language, their L2. For both L1 and L2 readers, it can be useful 
to make an informed guess as to the meaning of the unknown word, a process known as 
lexical inferencing. In order to make a lexical inference, readers make use of both word-
internal cues, such as morphological information, and word-external cues, such as the 
surrounding context (Haastrup, 1991). This mirrors the processes of identification and 
integration of known words as described in the reading systems framework. 

In order to utilize the meaning cues that morphological structure provides, several skills 
play a role: The reader needs to be aware of the existence of morphemes as meaningful 
units in language (morphological awareness), and use knowledge of morphemes to 
infer the meaning of novel complex terms (morphological analysis) (Deacon, Tong, 
& Francis, 2017; Levesque, Kieffer, & Deacon, 2019). Accurate decoding is necessary to 
access the morphemes. Through spreading activation, a morpheme that has been 
decoded activates related words on the basis of which a hypothetical meaning can be 
constructed. This is facilitated if many words are represented in the mental lexicon 
with high quality, including morphological and orthographic information (Frishkoff, 
Perfetti, & Westbury, 2009). 

The unknown word also needs to be integrated into the surrounding context. For this to 
be successful, it is essential that the surrounding context has been understood well and 
is available for integration. Contextual inferencing thus likely relies on good working 
memory and language skills. As L2 readers often have a smaller vocabulary in the target 
language than L1 readers (for a review, see Melby-Lervåg & Lervåg, 2014), contextual 
inferencing is likely to be more challenging, but good decoding and metalinguistic 
awareness are typical strengths which might support morphological inferencing to 
some extent (Adesope et al., 2010; Raudszus, Segers, & Verhoeven, 2018; Shahar-Yames 
& Prior, 2018).

Reading comprehension theory thus suggests that lexical inferencing is supported by 
the same precursors as skilled reading comprehension in general. It can be assumed 
that readers with a high level of decoding, vocabulary, and grammar knowledge are 
better able to infer the meaning of unknown words than readers with lower language 
and reading proficiency. High working memory is also likely to help in this process. A 
question that remains is how these precursor skills contribute to inferencing when 
information from the morphological make-up of words and from the context around 
these words can be processed simultaneously. It is possible that readers rely less on 
morphological information when an informative context is present, due to processing 
constraints. On the other hand, readers with limited vocabulary might adopt the 
strategy of attending to morphology more, because there are fewer bound morphemes 
that need to be learned in a language than whole words. This might be an especially 
successful strategy for readers who have other linguistic resources to fall back onto, 
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such as L2 readers, who have been found to profit from L1 resources in L2 reading (de 
Zeeuw, Verhoeven, & Schreuder, 2012; Raudszus et al., 2018).

Lexical inferencing on the basis of morphological cues

Morphological awareness has long been known to influence reading comprehension 
outcomes, and has received interest as a potential target for literacy interventions 
(Bowers & Kirby, 2010; Goodwin & Ahn, 2013). One of the key ways in which 
morphological awareness impacts reading comprehension outcomes is through lexical 
inferencing on the basis of morphological cues, also referred to as morphological 
analysis (Levesque, Breadmore, & Deacon, 2020). While morphological awareness has 
received much attention in the literature on reading acquisition, there are far fewer 
studies on morphological analysis (Deacon et al., 2017). Existing studies showed that the 
extent to which morphological information is used in meaning inference is related to 
vocabulary and reading comprehension. For example, Zhang and Shulley (2017) found 
that poor comprehenders in fourth and fifth grade used morphological information 
less in meaning inference than did better comprehenders. McCutchen and Logan 
(2011) reported that the extent to which fifth- and eighth-graders used morphological 
information in inferring the meaning of unfamiliar words was related to their 
vocabulary and reading comprehension. 

Morphological inferencing might be an unexpected strength in L2 readers. Kieffer and 
Lesaux (2012b), when investigating dimensions of word knowledge, found that L2 children 
were disadvantaged in their vocabulary knowledge overall, but less so on the dimension 
of morphological awareness. Similarly, Shahar-Yames et al. (2018) found that L2 children 
may have equivalent abstract morphological knowledge to their L1 peers, despite having 
lower vocabulary knowledge. This was attributed to distinct learning mechanisms for 
morphological rules and vocabulary. In addition, it might be a result of morphological 
awareness transferring between languages, at least to some extent. De Zeeuw et al. (2012) 
found that in a lexical decision task, L1 and L2 students showed similar morphological 
family size effects, despite lower vocabulary in the L2 students, and despite a large 
typological distance between the bilinguals’ L1 (Turkish) and the L2 (Dutch), which might 
be explained by cross-language activation. Ramirez, Chen, Geva, and Kiefer (2010) found 
evidence that indeed, children profit from morphological awareness in their L1 during 
word reading in their L2. Koda and Miller (2018) qualified this finding by evidence that a 
threshold of L2 competence has to be met before L1 skills can be transferred.

Lexical inferencing on the basis of contextual cues

For children reading in their L1, there is ample evidence that they are able to infer the 
meaning of novel words from context, and that their ability to do so is related to decoding, 
vocabulary, reading comprehension, and working memory. For example, Cain et al. 
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(2003) asked seven- to eight-year-old children with or without reading comprehension 
difficulties to define the meanings of nonwords encountered in narrative contexts. 
They found that weak comprehenders were less likely to use information from the 
context in their inferences when processing demands were high. Similarly, Ricketts, 
Bishop, Pimperton and Nation (2011) found that seven- to eight-year-old children were 
able to infer the meaning of novel words from informative surrounding context. The 
extent to which children remembered the meaning of those novel words was predicted 
by oral vocabulary and text reading accuracy. In a recent eye-tracking study, Joseph and 
Nation (2018) found that ten- to eleven-year-olds were able to learn about the meaning 
of novel verbs from sentence contexts through repeated exposure. Semantic learning 
was better in children with better comprehension skills. In addition, children modified 
their reading behaviour according to the informativeness of sentence contexts.

There is evidence that the same precursors are important in L2 lexical inferencing, 
although research on L2 lexical inferencing in children is sparse. Previous research 
on adult foreign language learners has shown L2 lexical inferencing to be dependent 
on L2 vocabulary knowledge and L2 reading comprehension skills (Elgort, Perfetti, 
Rickles, & Stafura, 2015; Elgort & Warren, 2014; Nassaji, 2006; Pulido; 2007). For low-
proficiency adolescents, L2 lexical inferencing from context is predicted by reading 
comprehension, vocabulary, and decoding accuracy (Prior, Goldina, Shany, Geva, & 
Katzir, 2014). Considering the importance of vocabulary for lexical inferencing from 
context, it would be expected that L2 readers perform more poorly on this skill than 
L1 readers. Surprisingly, in a study on fifth-grade L1 and L2 readers, Shahar-Yames and 
Prior (2018) found that L2 readers did not differ from their L1 reading peers in their 
ability to produce a definition of a nonword after reading the novel word in a narrative 
context. For L1 readers, lexical inferencing was predicted by decoding and reading 
comprehension, while for L2 readers, lexical inferencing was predicted by nonverbal 
reasoning and vocabulary in addition to decoding and reading comprehension. This 
is taken as evidence that L2 readers arrive at higher levels of lexical inferencing than 
would be expected on the basis of their vocabulary by recruiting higher-level cognitive 
resources. However, the interactions of language background and predictors of lexical 
inferencing were not tested statistically. 

Current study

Previous research has shown that skilled adult readers are able to consider both 
morphological and contextual cues at the same time when encountering an unknown 
word while reading. As a case in point, Brusnighan and Folk (2012) found that adult 
native speakers of English processed novel compound words faster when morphological 
and contextual information was available and congruent with each other, while 
processing was slower when cues were less informative or contradictory. Studies on 
adult foreign language learners indicated that learners where most likely to make an 
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accurate guess when they combined morphological and contextual information (Mori, 
2003), but that lower-proficiency learners were likely to rely more on morphology and 
less on context (Hamada, 2014; Mori & Nagy, 1999). This raises the question whether 
developing readers, too, are able to combine morphological and contextual cues in their 
lexical inferences, and whether young L2 readers also tend to rely on morphological 
cues to a larger extent. Previous research on lexical inferencing in L1 and L2 reading 
children has not considered these information sources at the same time. In a real-world 
reading situation, readers need to process and integrate both types of cues. Therefore, 
we conducted an experiment to investigate to what extent a sample of fifth-grade L1 
and L2 readers make use of morphological and contextual information when inferring 
the meaning of novel words. We also related the experimental outcomes to children’s 
working memory, pseudoword decoding, vocabulary, grammar knowledge, and reading 
comprehension skill. This allowed us to address the following research questions:

1  Do children in fifth grade make use of morphological and contextual information 
simultaneously when inferring the meaning of unknown words?

2  Which precursor skills are related to inferencing on the basis of morphological and 
contextual information?

3  Does the use of morphological and contextual information and its precursor skills 
differ between L1 and L2 readers?

Concerning the first question, we predicted that fifth-grade readers would be able to use 
morphological and contextual information for lexical inference, both in isolation and 
simultaneously. With respect to the second question, we expected both morphological 
and contextual inferencing to be associated with working memory, decoding, 
vocabulary, grammar, and reading comprehension. As regards the third question, we 
expected L2 readers to perform more poorly on contextual inferencing than L1 readers. 
We expected L2 readers to perform equally to L1 readers on morphological inferencing. 
We expected L2 readers to use morphological information to a larger extent than L1 
readers when contextual information is also present.

Method

Participants

Participants in this study were 166 fifth-grade children in ten classrooms (seven schools) 
in urban areas in the Netherlands (83 boys, 83 girls, mean age = 11 years, SD = 5.3 months). 
We recruited L1 and L2 children from the same classrooms, from schools mostly attended 
by children from the same neighborhoods, in order to minimize possible differences 
in socio-economic status between groups. In the participating classrooms, all children 
were included in the study, unless they had a diagnosis of dyslexia, or their parents 
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declined consent for participation. Children who were born outside of the Netherlands 
were also excluded from participation, as their exposure to Dutch can be assumed to be 
different from the other participants. Of all participants, 59 reported to only speak Dutch, 
while the other 107 spoke Dutch and at least one other language. Of those bilingual 
participants, the largest groups spoke Moroccan Arabic (20%), Turkish (16%), or Berber 
(13%) as their home language, with 24 other languages also represented in the sample. 
Bilingualism status was assessed by means of an oral questionnaire in which children 
were asked what languages they spoke with their mother, father, siblings, friends, and 
extended family. Answers were coded as 1 (only Dutch), 2 (mostly Dutch, sometimes 
other language), 3 (mostly other language, sometimes Dutch), or 4 (only other language). 
Children scoring higher than 1 on any of the language usage questions were considered 
bilingual (following e.g. Babayiğit, 2014; Cremer & Schoonen, 2013; Melby-Lervåg & 
Lervåg, 2014). The data reported in this study were collected as part of a longitudinal 
study. Other results from the same participants in fourth grade are reported in Raudszus, 
Segers, & Verhoeven (2018) and Raudszus, Segers, & Verhoeven (2019).

Materials

Working memory. Working memory was assessed by the backward digit span of the 
Wechsler Intelligence Scale for Children III, Dutch version (WISC-III-NL, Kort et al., 2005). 
In this task, children were asked to repeat sequences of digits in reverse order, starting 
with a sequence of two digits. The length of the sequence was increased by one digit 
on every two trials, until the child failed to correctly reverse two sequences of the same 
length. Each sequence that was repeated backwards correctly was awarded one point, 
with a maximum of 16 points. Cronbach’s α and split-half reliability indices range from 
.50 to .66 (Kort et al., 2005).

Decoding. Pseudoword decoding efficiency was assessed by the Klepel test version B 
(van den Bos, Lutje Spelberg, Scheepstra & de Vries, 1994). Participants read out loud 
as many pseudowords as possible within two minutes. The pseudowords were read 
from a list with pseudowords increasing in orthographic complexity. The score was the 
number of items read within two minutes, minus items read incorrectly. The maximum 
score was 116. Parallel test reliability ranges from .89 to .92 (Brus & Voeten, 1999).

Vocabulary. Vocabulary in Dutch was assessed by the Word Definition Task of the 
Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993). In this task, the experimenter named words 
which the child was asked to define. Complete formal definitions were awarded 2 
points, and functional definitions 1 point, in accordance with the scoring guidelines. 
With 25 items, the resulting maximum score was 50. Cronbach’s α for this test is .90 
(Verhoeven & Vermeer, 1996).
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Grammar. Knowledge of Dutch grammar was assessed by the Sentence Reading Task 
of the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993). Children read sets of three sentences and 
had to indicate which sentence was incorrect, or whether all sentences were correct. 
Incorrect sentences contained violations of difficult features of Dutch grammar, such 
as verbal morphology, word order, and gender agreement. Each correct answer was 
awarded one point, with a maximum of 40 points. Cronbach’s α for this test is .86 
(Verhoeven & Vermeer, 1996).

Reading comprehension. Reading comprehension in Dutch was assessed with the 
Text Reading Task 2 of the Taaltoets Allochtone Kinderen Bovenbouw [Language Test 
for Minority Children Grades 4-6] (Verhoeven & Vermeer, 1993). Children read two 
expository texts with gaps, and had to choose from three options which one would 
fill the gap best by circling that option. In order to correctly identify the missing word, 
information from surrounding sentences and world knowledge had to be combined. 
Each correct answer was awarded one point, with a maximum of 40 points. Cronbach’s 
α for this test is .75 (Verhoeven & Vermeer, 1996).

Lexical inferencing. Lexical inferencing was assessed by an experimental task inspired 
by Brusnighan and Folk (2012), McCutchen and Logan (2011), and Zhang and Shulley 
(2017). We constructed 48 items, which each consisted of a pseudoword item and four 
definition options. Of each pseudoword item, two variants were constructed: either 
containing no morphological information, or containing an existing Dutch morpheme. 
For each item, a semantically constraining sentence frame was also constructed, in 
which the target items occurred in final position. As Figure 2.1 illustrates, this resulted in 
four possible experimental conditions: without any meaning clue, with morphological 
information only, with contextual information only, and with both morphological and 
contextual information. 

Of the four answer options, one answer fit into the context but not with the 
morphological information, one was congruent with both morphological and 
contextual information, and two were unrelated distractors. For example, in the 
condition with no information, a participant would be presented with the pseudoword 
felioreek. This allowed us to control whether any of the answer options was more likely 
to be chosen due to factors other than morphological and contextual information. In 
the condition with only morphological information, a participant would read the 
pseudoword feliologist, in which the morpheme -ologist would indicate the most likely 
meaning to be related to a specialized field of expertise (pointing to the answer option 
muscle doctor). In the condition with only contextual information, the pseudoword 
would be embedded in the sentence Aya had to wait in front of the door of the…, which 
points to an answer option related to a person in front of whose door one would 
normally wait (head of school, muscle doctor). In the condition with both contextual 
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and morphological information, the pseudoword feliologist would be embedded in the 
carrier sentence. In this example, the answer option muscle doctor would be scored as 
morphologically correct, and both muscle doctor and head of school would be coded as 
contextually correct.

Figure 2.1  Overview of experimental conditions with sample stimuli (approximate English 
translation). In this example, answers A and B are the unrelated distractors. Answer C fits the 
contextual but not the morphological cue. Answer D fits both the morphological and the 
contextual cue.

Of the pseudoword items, 18 were noun-like, 20 were adjective-like, and 10 were verb-
like, as indicated by their slot in the target sentence and/or morphological information. 
The morphemes used were selected to cover a broad sample of Dutch derivational 
morphemes, in order to include all types of morphemes that children might encounter 
in their reading. Morphemes from all nine groups of Booij’s (2002) classification of 
Dutch derivational morphemes were included (A-N, V-N, N-N, A-V, N-V, V-V, V-A, N-A, 
A-A), as well as three adjectival and three nominal loan morphemes. Each morpheme 
occurred in two different items. 

All pseudoword items were checked against the Dutch CELEX corpus using WordGen 
(Duyck, Desmet, Verbeke, & Brysbaert, 2004) and were found to be non-existing words. 
Although numerically, pseudoword item versions without morphological information 
had somewhat lower bigram frequencies, this difference was not statistically 
significant (p = .075; d = 0.37). 

Stimuli were pseudo-randomized such that each participant saw each item in one 
condition only. Stimuli were presented in six blocks of eight items, alternating between 
having a contextual cue and having no contextual cue. Morphological cue condition 
was pseudo-randomized such that there were never more than three consecutive items 

48 items with four answer options each, e.g. 

A) chandelier
B) fruit bowl

C) head of school
D) muscle doctor

without morphological cue

without contextual cue:

felioreek

with contextual cue:

Aya had to wait in front of 
the door of the felioreek

without contextual cue:

feliologist

with contextual cue:

Aya had to wait in front of 
the door of the feliologist.

with morphological cue
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in the same morphological cue conditions. Answer options were pseudo-randomized 
such that the morphologically or contextually correct answers were never in the same 
place more than three times in a row.

The lexical inferencing test was administered as a classroom-wise pencil-and-paper 
task. After receiving a text booklet, children were instructed that they would read non-
existing words, and were asked to indicate which of four meanings they found to fit 
the word best. They were told that they should read each item and the answer options 
carefully, and then rely on their intuition when choosing, guessing when necessary. 
Children then had 30 minutes to complete the test.

For analyses described below, two binary outcome variables were created: morphological 
correctness of the chosen answer option (1 if morphologically correct answer was chosen, 
0 otherwise) and contextual correctness of the chosen answer option (1 if contextually 
correct answer option was chosen, 0 otherwise).

Procedure

After the study was approved by the Ethics Committee of the Faculty of Social Sciences 
at Radboud University, the first author contacted schools with a high proportion of 
minority language students, of which seven agreed to participate. Schools received 
information about the findings of the study and individual results in exchange for their 
collaboration. 

Children were tested in the second half of fifth grade. Tests were administered by the first 
author and five trained undergraduate students of Educational Science. Bilingualism 
status, nonword decoding, working memory, and vocabulary were assessed during an 
individual session that also included other assessments used for another study and 
lasted 30-45 minutes. The reading comprehension and grammar task were assessed 
in a classroom session of two times 30 minutes with a break in between. The lexical 
inferencing task was administered in a 30-minute classroom session on a different day.

Analyses

The data were analyzed using mixed logit models with crossed random effects for 
subjects and items using R version 3.6.1 (R Core Team, 2019). Two separate models were 
fitted, one with contextual correctness of the chosen answer option as an outcome 
variable, one with morphological correctness as an outcome variable (both contrast 
coded: 1 = incorrect, -1 = correct). Models were estimated using the glmer function of 
the lme4 package version 1.1-21 (Bates, Maechler, Bolker, & Walker, 2015). P-values were 
calculated using the mixed function of the afex package version 0.25-1 (Singmann, 
Bolker, Westfall, & Aust, 2018), using parametric bootstrapping with type 3 sums of 
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squares. Interaction effects were further explored using the emmeans package version 
1.4.1 (Lenth, 2019).

Both analyses included contrast-coded fixed effects for morphological information 
(1 = present, -1 = absent) and contextual information (1 = present, -1 = absent) in a 2x2 
factorial design. Fixed effects of language status (contrast-coded: 1 = monolingual, -1 = 
bilingual), working memory, pseudoword decoding, vocabulary, grammar, and reading 
comprehension (all continuous and standardized) were also investigated. Our initial 
model included a maximal random effects structure (Barr, Levy, Scheepers, & Tily, 
2013), which resulted in a singular model fit, indicative of overfitting. Therefore, we 
followed the steps outlined in Bates, Kliegl, Vasishth, and Baayen (2018) to arrive at a 
parsimonious model. The fit of the final models was checked by inspecting normality 
and heteroscedasticity of residuals visually using the DHARMa package version 0.2.0 
(Hartig, 2018). All checks showed satisfactory results for the models presented below. 

Results

Background measures

Descriptive statistics for all background variables are presented in Table 2.1. L2 and L1 
readers did not differ significantly in their working memory (t(135.99) = -0.72, p = .476, 
d = -0.11) or pseudoword decoding efficiency (t(150.14) = -1.45, p = .150, d = -0.22).  
L1 readers scored significantly higher than L2 readers on vocabulary (t(149.71) = 5.48,  
p < .001, d = 0.84), grammar (t(138.69) = 2.67, p < .01, d = 0.42), and reading comprehension 
(t(149.46) = 2.68, p < .01, d = 0.41).

Table 2.1  Mean scores on cognitive and linguistic measures for L1 and L2 children

L1 L2

n M (SD) Range n M (SD) Range

Working memory 64 4.5 (1.5) 2-9 102 4.7 (1.5) 2-8

Pseudoword decoding 64 62.8 (14.5) 28-104 102 66.4 (17.2) 30-107

Vocabulary 64 29.8 (6.0) 16-42 101 24.1 (7.0) 4-39

Grammar 64 23.5 (6.3) 8-36 102 20.8 (6.6) 4-32

Reading comprehension 64 26.9 (4.4) 11-35 102 24.8 (5.2) 10-32

Table 2.2 shows the correlations between covariate variables for L1 and L2 participants. 
For both L1 and L2 readers, reading comprehension, grammar, and vocabulary were 
significantly correlated with each other. Working memory was correlated with 
grammar in both L1 and L2 readers. Pseudoword decoding was not correlated with other 
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predictors in L1 readers, and was correlated with grammar, reading comprehension, 
and working memory in L2 readers.

Table 2.2  Correlations between fixed effects predictors in the regression analysis for L1 (below 
the diagonal) and L2 (above the diagonal)

                                              L2
L1

1 2 3 4 5

1  Working memory – .34*** -.02 .30** .13

2  Pseudoword decoding .18 – .03 .26** .22*

3  Vocabulary .19 .05 – .46*** .62***

4  Grammar .26* .21 .35** – .55***

5  Reading comprehension .21 .01 .48** .56*** –

 Note. *** p < .001, ** p < .01, * p < .05

 
Manipulation check

As Figure 2.2 shows, when the target contained no meaningful information, participants 
chose their answer based on chance, as one would expect. When morphological 
information was present, the morphologically correct answer option was chosen 
significantly more often than in the absence of information (t(165) = -8.81, p < .001,  
d = 0.97). When contextual information was present, the contextually correct options 
were chosen significantly more often than with no information (t(165) = -26.04, p < .001, 
d = 2.89). Adding morphological information on top of contextual information led to 
more participants choosing the morphologically correct answer item (t(165) = -4.93,  
p < .001, d = 0.47).

Figure 2.2  Percentage of answer options chosen by condition. Line indicates chance level. 
Error bars represent one standard deviation above and below the mean. 2a: Mean percentage 
of answer options chosen that were morphologically congruent. (Note: The morphologically 
correct option was always also contextually congruent.) 2b: Mean percentage of answer 
options chosen that were contextually congruent.
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Use of morphological information 

In order to answer our research questions with respect to the use of morphological 
information in lexical inferencing, we constructed a mixed-effects model with 
morphological correctness of the chosen answer option as the outcome variable. We 
examined the fixed effects of morphological and contextual cue condition, as well as 
interactions between morphological and contextual cue condition and bilingualism, 
working memory, decoding, vocabulary, grammar knowledge, and reading 
comprehension. The final model’s random effects structure consisted of uncorrelated 
random intercepts and slopes for morphological cue condition and contextual cue 
condition by subject, and correlated intercepts and slopes for morphological and 
contextual cue condition, as well as for the interaction between morphological and 
contextual cue condition, by item. All fixed effects estimates for this model are shown 
in Table 2.3. In the following, we will present the effects that are relevant to our research 
questions.

Model results show that participants had higher odds of choosing the morphologically 
correct answer option when a morphological cue was present (OR = -0.30, SE = 
0.05, p < .001). This effect was smaller if contextual information also pointed to 
the morphologically correct answer (OR = -0.08, SE = 0.03, p = .021). The effect of 
morphological information was smaller for poorer decoders (OR = -0.10, SE = 0.03, p = 
.002), as well as for participants with lower reading comprehension skills (OR = -0.11, SE 
= 0.04, p = .007). Post-hoc tests based on estimated marginal means at +1/-1 SD from the 
decoding and reading comprehension means showed that this effect was driven by a 
significant difference between poor and good decoders (OR = 0.81, SE = 0.08, p = 0.029) 
and between poor and good comprehenders (OR = 0.53, SE = 0.06, p < .001) in how often 
they chose the morphologically congruent answer when morphological information 
was available. Good decoders and good comprehenders chose the morphologically 
congruent answer option more frequently than poor decoders and poor comprehenders.

In the presence of contextual information, participants with lower vocabulary 
knowledge showed smaller effects of morphological cues than participants with higher 
vocabulary scores (OR = 0.11, SE = 0.04, p = .002). Post-hoc tests based on estimated 
marginal means at +1/-1 SD from the mean vocabulary showed that both high- and low-
vocabulary participants showed effects of morphological information in the absence of 
contextual information (high vocabulary: OR = 0.52, SE = 0.08, p < .001; low vocabulary: 
OR = 0.43, SE = 0.08, p < .001) but only high-vocabulary participants also showed an 
effect of morphological information in the presence of contextual information (high 
vocabulary: OR = 0.45, SE = 0.07, p < 0.001; low vocabulary: OR = 0.92, SE = 0.15, p = .957). 

In the presence of contextual information, participants with lower grammar knowledge 
showed a larger effect of morphological cues than participants with higher grammar 
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knowledge (OR = -0.10, SE = 0.03, p = .003). Post-hoc tests based on estimated marginal 
means at +1/-1 SD from the mean grammar knowledge showed effects of morphological 
information for both high- and low-grammar individuals in the absence of contextual 
information (high grammar: OR = 0.44, SE = 0.07, p < 0.001; low grammar: OR = 0.51, SE = 
0.09, p < .001), and effects of morphological information in the presence of contextual 
information for low-grammar participants (OR = 0.46, SE = 0.07; p < .001), but no effect 
of morphological information in the presence of contextual information for high-
grammar participants (high grammar: OR = 0.90, SE = 0.13, p = .890; low grammar: OR = 
0.51, SE = 0.09, p < .001).

There were no interactions of morphological or contextual cue condition with working 
memory. There were also no interactions between bilingualism and morphological 
cue condition, nor between bilingualism, morphological cue condition and any of the 
background variables.

Table 2.3  Fixed effect coefficients for the mixed model with morphological correctness of the 
chosen answer as outcome variable

Fixed effect Estimate  SE z p

(Intercept) -0.47 0.11 -4.38 <.001***

morphological cue condition -0.30 0.05 -5.85 <.001***

contextual cue condition -0.33 0.08 -4.23 <.001***

bilingualism -0.03 0.04 -0.96 .335

working memory 0.14 0.03 3.99 <.001***

nonword decoding 0.00 0.04 0.11 .910

vocabulary 0.04 0.04 0.87 .384

grammar -0.00 0.04 -0.17 .865

reading comprehension 0.20 0.05 4.56 <.001***

working memory*bilingualism -0.04 0.03 -1.28 .200

nonword decoding*bilingualism -0.07 0.04 -2.03 .043*

vocabulary*bilingualism -0.04 0.04 -0.94 .345

grammar*bilingualism 0.07 0.04 1.74 .083

reading comprehension*bilingualism 0.04 0.05 0.82 .413

morphological cue condition*contextual cue condition -0.08 0.03 -2.30 .021*

morphological cue condition*bilingualism 0.01 0.03 0.45 .655

morphological cue condition*working memory -0.04 0.03 -1.33 .184

morphological cue condition*nonword decoding -0.10 0.03 -3.05 .002**

morphological cue condition*vocabulary -0.06 0.04 -1.62 .105

morphological cue condition*grammar 0.06 0.04 1.63 .102

morphological cue condition*reading comprehension -0.11 0.04 -2.68 .007**

contextual cue condition*bilingualism -0.06 0.03 -2.02 .044*
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Fixed effect Estimate  SE z p

contextual cue condition*working memory 0.02 0.03 0.77 .443

contextual cue condition*nonword decoding -0.05 0.03 -1.51 .132

contextual cue condition*vocabulary 0.04 0.04 0.98 .328

contextual cue condition*grammar 0.03 0.03 0.79 .427

contextual cue condition*reading comprehension -0.02 0.04 -0.53 .595
morphological cue condition*working 
 memory* bilingualism 0.02 0.03 0.57 .571

morphological cue condition*nonword 
 decoding* bilingualism -0.04 0.03 -1.26 .207

morphological cue condition*vocabulary*bilingualism 0.02 0.04 0.39 .695

morphological cue condition*grammar*bilingualism 0.05 0.04 1.20 .231
morphological cue condition*reading 
 comprehension* bilingualism -0.04 0.04 -1.00 .316

contextual cue condition*working memory*bilingualism -0.01 0.03 -0.20 .844

contextual cue condition*nonword decoding*bilingualism -0.07 0.03 -2.48 .013*

contextual cue condition*vocabulary*bilingualism 0.05 0.04 1.29 .197

contextual cue condition*grammar*bilingualism 0.03 0.03 0.89 .371

contextual cue condition*reading 
 comprehension* bilingualism 0.02 0.04 0.42 .674

morphological cue condition*contextual cue 
 condition* bilingualism -0.04 0.03 -1.31 .191

morphological cue condition*contextual cue 
 condition*working memory 0.01 0.03 0.41 .684

morphological cue condition*contextual cue 
 condition*nonword decoding -0.02 0.03 -0.82 .412

morphological cue condition*contextual cue 
 condition*vocabulary 0.11 0.04 3.07 .002**

morphological cue condition*contextual cue 
 condition*grammar -0.10 0.03 -2.98 .003**

morphological cue condition*contextual cue 
 condition*reading comprehension -0.07 0.04 -1.85 .065

morphological cue condition*contextual cue 
 condition*bilingualism*working memory -0.02 0.03 -0.56 .574

morphological cue condition*contextual cue 
 condition*bilingualism*nonword decoding 0.01 0.03 0.43 .665

morphological cue condition*contextual cue 
 condition*bilingualism*vocabulary 0.03 0.04 0.69 .491

morphological cue condition*contextual cue 
 ondition*bilingualism*grammar -0.03 0.03 -1.00 .320

morphological cue condition*contextual cue 
 condition*bilingualism*reading comprehension -0.02 0.04 -0.66 .574

Note. *** p < .001, ** p < .01, * p < .05

Table 2.3  (continued)
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Use of contextual information 

In order to answer our research questions with respect to the use of contextual 
information in lexical inferencing, we constructed a mixed-effects model with 
contextual correctness of the chosen answer option as an outcome variable. We 
examined the fixed effects of contextual and morphological cue condition, as well 
as the interactions between contextual and morphological cue condition and 
bilingualism, working memory, decoding, vocabulary, grammar knowledge, and 
reading comprehension. The final model’s random effects structure consisted of 
uncorrelated intercepts and slopes for contextual cue condition by subject, and 
uncorrelated intercepts and slopes for morphological and contextual cue condition, as 
well as the interaction between morphological and contextual cue by item. All fixed 
effects estimates for this model are shown in Table 2.4. In the following, we will present 
the effects that are relevant to our research questions.

Analyses showed that participants had higher odds of choosing the contextually correct 
answer option when contextual information was present (OR = -1.28, SE = 0.07, p < .001). 
When there was also morphological information pointing to a contextually correct 
answer, the effect of contextual information was smaller (OR = -0.19, SE = 0.05, p < .001). 
Participants with good reading comprehension showed larger effects of contextual 
information than participants with poor reading comprehension (OR = -0.27, SE = 0.06, 
p < .001). Post-hoc tests based on estimated marginal means at +1/-1 SD from the reading 
comprehension mean showed this to be driven by a significant difference between 
good and poor comprehenders in how often they chose the contextually correct answer 
option when contextual information was available (OR = -1.29, SE = 0.21, p < .001), with 
the good comprehenders choosing the contextually correct answer option more often.

There was a significant interaction between contextual cue availability and language 
status (OR = -0.13, SE = 0.05, p = .014). This interaction was qualified by two three-
way-interactions, however. First, there was an interaction between contextual cue 
availability, language status, and vocabulary (OR = 0.15, SE = 0.06, p = .012). Post-hoc tests 
based on estimated marginal means at +1/-1 SD from the mean vocabulary showed that 
L2 readers with low vocabulary knowledge had significantly lower odds of choosing the 
contextually correct answer when contextual information was present than L2 readers 
with high vocabulary knowledge (OR = -0.62, SE = 0.21, p = .018) and than L1 readers 
with low vocabulary knowledge (OR = 0.88, SE = 0.33, p = .035). There was no difference 
between L1 readers with high and low vocabulary knowledge (OR = 0.46, SE = 0.37,  
p = .598).

Secondly, there was an interaction between contextual cue availability, language 
status, and reading comprehension (OR = -0.18, SE = 0.06, p = .002). Post-hoc tests based 
on estimated marginal means at +1/-1 SD from the reading comprehension mean 
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showed that L1 good comprehenders had significantly higher odds of choosing the 
contextually correct answer when contextual information was present than L2 good 
comprehenders (OR = 1.05, SE = 0.33, p = .007). There was no difference between L1 and L2 
poor comprehenders (OR = -0.38, SE = 0.23, p = .341).

Table 2.4  Fixed effect coefficients for the mixed model with contextual correctness of the 
chosen answer as outcome variable

Fixed effect Estimate SE z p
(Intercept) 1.63 0.08 19.61 <.001***

morphological cue condition -0.10 0.06 -1.72 .085

contextual cue condition -1.28 0.07 -19.20 <.001***

bilingualism 0.05 0.06 0.86 .388

working memory 0.08 0.05 1.65 .099

nonword decoding 0.05 0.05 0.96 .340

vocabulary 0.07 0.06 1.08 .278

grammar 0.09 0.06 1.52 .128

reading comprehension 0.37 0.06 5.89 <.001***

working memory*bilingualism 0.04 0.05 0.74 .463

nonword decoding*bilingualism -0.12 0.05 -2.55 .011*

vocabulary*bilingualism -0.12 0.06 -1.92 .055

grammar*bilingualism 0.00 0.06 0.03 .974

reading comprehension*bilingualism 0.17 0.06 2.80 .005**

morphological cue condition*contextual cue condition -0.19 0.05 -3.72 <.001***

morphological cue condition*bilingualism 0.02 0.05 0.49 .628

morphological cue condition*working memory -0.11 0.04 -2.57 .010*

morphological cue condition*nonword decoding -0.05 0.04 -1.12 .262

morphological cue condition*vocabulary -0.01 0.05 -0.16 .878

morphological cue condition*grammar 0.06 0.05 1.35 .178

morphological cue condition*reading comprehension -0.02 0.05 -0.48 .645

contextual cue condition*bilingualism -0.12 0.05 -2.32 .020*

contextual cue condition*working memory -0.01 0.05 -0.11 .910

contextual cue condition*nonword decoding -0.07 0.05 -1.45 .146

contextual cue condition*vocabulary 0.03 0.06 0.48 .629

contextual cue condition*grammar -0.05 0.05 -0.87 .383

contextual cue condition*reading comprehension -0.27 0.06 -4.76 <.001***

morphological cue condition*bilingualism*working 
memory -0.01 0.04 -0.21 .834

morphological cue condition*bilingualism*nonword 
decoding 0.01 0.04 0.21 .837

morphological cue condition*bilingualism*vocabulary 0.02 0.05 0.30 .763
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Fixed effect Estimate SE z p
morphological cue condition*bilingualism*grammar -0.01 0.05 -0.22 .828

morphological cue condition*bilingualism *reading 
comprehension 0.01 0.05 0.20 .843

contextual cue condition*bilingualism*working memory -0.07 0.05 -1.45 .148

contextual cue condition*bilingualism*nonword decoding 0.00 0.04 0.02 .981

contextual cue condition*bilingualism*vocabulary 0.15 0.06 2.51 .012*

contextual cue condition*bilingualism*grammar 0.10 0.05 1.92 .054

contextual cue condition*bilingualism *reading 
comprehension -0.18 0.06 -3.14 .002**

morphological cue condition*contextual cue 
condition*bilingualism -0.08 0.05 -0.59 .556

morphological cue condition*contextual cue 
condition*working memory 0.03 0.04 0.74 .459

morphological cue condition*contextual cue 
condition*nonword decoding -0.02 0.04 -0.50 .616

morphological cue condition*contextual cue 
condition*vocabulary -0.01 0.05 -0.14 .890

morphological cue condition*contextual cue 
condition*grammar -0.07 0.05 -1.36 .173

morphological cue condition*contextual cue 
condition*reading comprehension -0.05 0.05 -0.88 .380

morphological cue condition*contextual cue 
condition*bilingualism*working memory 0.04 0.04 0.93 .351

morphological cue condition*contextual cue 
condition*bilingualism*nonword decoding 0.04 0.04 0.99 .321

morphological cue condition*contextual cue 
condition*bilingualism*vocabulary 0.01 0.05 0.18 .854

morphological cue condition*contextual cue 
condition*bilingualism*grammar -0.03 0.05 -0.65 .515

morphological cue condition*contextual cue 
condition*bilingualism*reading comprehension -0.02 0.05 -0.42 .673

Note. *** p < .001, ** p < .01, * p < .05

Discussion

The present study extended previous research on lexical inferencing, by investigating 
how children use both morphological and contextual information to infer the meaning 
of unknown words, how these processes relate to other cognitive and literacy skills, 
and whether this differs between monolingual (L1) and language minority (L2) readers. 
Results showed that fifth-grade readers made use of morphological and contextual 
cues, both in isolation and combined. The ability to use morphological cues did not 

Table 2.4  (continued)
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differ between L1 and L2 readers. Morphological cue use was better in participants 
with good decoding and reading comprehension skills. Participants profited from high 
vocabulary knowledge for the use of morphological cues when contextual information 
was also present. On the contrary, high grammar knowledge was associated with 
less use of morphological information when contextual cues were also present. The 
use of contextual information was especially high in L1 readers with good reading 
comprehension skills, and especially low in L2 readers with low vocabulary. 

Our first research question concerned the use of morphological and contextual 
information in fifth-graders’ lexical inferences. We found that when inferring the 
meaning of a novel word, children chose answer options that were congruent with 
morphological information more often when the novel word contained morphological 
information than when it did not, evidencing their ability to use morphology for lexical 
inferencing. Similarly, children chose answer options congruent with the context more 
often when contextual information was present than when the word was presented in 
isolation, indicating that they could use the context for lexical inferencing. The added 
value of morphological information was also present in a constraining context, and 
the added value of contextual information also for morphologically complex words, 
indicating that children can combine information from word-external and word-
internal sources. Our research thus confirms findings from the literature that young 
readers can use context and morphology in their word meaning inferences (e.g., Cain 
et al., 2003, Joseph & Nation, 2018; McCutchen & Logan, 2011; Ricketts et al., 2011; Zhang 
& Shulley, 2017), and extends it by the finding that each of the information sources is 
also used in the presence of the other, in line with findings on skilled adult readers 
(Brusnighan & Folk, 2012). This means that in children’s lexical inferencing both word-
internal and word-external information is considered and integrated.

Our second research question was what role linguistic abilities play in children’s 
use of different information sources for lexical inferencing, and our third whether 
this differs for L1 and L2 readers. Concerning the use of morphological information, 
better pseudoword decoding skills were associated with more use of morphological 
information. The association between decoding skills and morphological analysis 
has often been interpreted as morphological awareness facilitating fast decoding due 
to efficient chunking (e.g., Deacon, Kieffer, & Laroche, 2014). This cannot be the cause 
of the pattern in our data, however, as the pseudoword decoding task did not contain 
morphological information. It is more likely that readers with good pseudoword 
decoding were more accurately decoding the novel words in the experiment, allowing 
them to discover morphological structure. Our results also show that children with good 
reading comprehension skills were better at morphological inferencing than children 
with poorer reading comprehension, in line with earlier research (McCutchen & Logan, 
2011; Zhang & Shulley, 2017). This can be explained in two ways: First, linguistic reasoning 
is likely an underlying skill for both morphological inferencing and comprehension. 
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Secondly, better morphological inferencing leads to better reading comprehension, 
because gaps in word-to-text integration can be patched better. It is striking that despite 
the lower language proficiency in part of our bilingual sample, L2 readers did not show 
differences from L1 readers in morphological inferencing. This is in line with earlier 
findings of morphological analysis being a relative strength in L2 readers (de Zeeuw et 
al., 2012; Shahar-Yames et al., 2018). Possibly, this can be attributed to the recruitment of 
L1 vocabulary skills (Ramirez et al., 2010) as well as enhanced metalinguistic awareness 
(Adesope et al., 2010) and good decoding skills (Raudszus et al., 2018).

Different precursor skills seem to come into play when morphological inferencing 
takes place with or without contextual support: When the novel words were presented 
in context, children with large vocabularies were better able to use morphological 
information on top of the contextual information. This is unlikely to be an effect of 
children with larger vocabularies knowing more morphemes, as the influence of 
vocabulary was not apparent for morphological information in isolation. Rather, good 
lexical quality likely allows integration of the novel word into the surrounding context 
to happen more efficiently, leaving cognitive resources for morphological inferencing. 
For readers with poorer vocabulary, parsing the context might take up so many 
resources that morphological information is not attended to as much anymore, in line 
with the lexical quality hypothesis (Perfetti, 2007). 

For meaning inferences for words presented in isolation, children with high and 
low grammar knowledge used morphological inferences to the same extent. When 
contextual information was also present, however, only participants with low 
grammar knowledge showed an additional effect of morphological information. This 
might be an instance of “good-enough processing” (Traxler, 2014): Participants with 
high grammar knowledge, after parsing the contextual sentence, might not have 
looked for morphological information to confirm or extend their meaning hypothesis. 
Considering that effects of vocabulary and grammar knowledge unexpectedly acted 
in different directions, and that this three-way interaction concerns an exploratory 
analysis, these effects are in need of further research.

Concerning lexical inferencing from context, better reading comprehension was 
associated with better use of contextual information, especially in L1 readers. L2 readers 
used contextual information less in their inferences, and this was driven by the group 
of L2 readers with weak vocabulary. When the context surrounding the unknown word 
also cannot be comprehended successfully due to vocabulary gaps, lexical inferencing 
cannot be helped by the context. Lower contextual inferencing skills in L2 readers are 
thus not a result of their language status, but of their lower linguistic ability in the 
target language. This confirms findings on other reading skills (Lervåg & Aukrust, 2010; 
Raudszus, Segers, & Verhoeven, 2019; van den Bosch, Segers, & Verhoeven, 2018), and is 
in line with findings on adult L2 learners (Hamada, 2014; Mori & Nagy, 1999).
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Finally, we did not find any association between lexical inferencing on the basis of 
morphological or contextual information and verbal working memory, as measured by 
a digit span task. This is surprising, considering that in order to make a lexical inference, 
verbal material needs to be held in memory until all cues are combined. Because of the 
heterogeneous language background of our participants, we did not assess working 
memory in the bilingual children’s L1. It is therefore possible that for the L2 participants, 
the Dutch digit span measure underestimated their working memory, resulting in less 
reliable results with respect to working memory. However, previous research found no 
difference in digit span performance assessed in L1 and L2 in children whose L2 was 
also their language of schooling (Chincotta & Underwood, 1996). A more plausible 
explanation is that our lexical inferencing task was untimed, and consisted of words in 
a sentence rather than a text, which might have decreased working memory demands. 
Also, the role of memory in inferencing might be a passive resonance process rather 
than active construction (Bolger, Balass, Landen, & Perfetti, 2008), and the digit span 
task does not tap into those processes.

At this point, several limitations of our study need to be acknowledged. First, in order 
to investigate whether children were able to use morphological and contextual cues 
simultaneously, we explicitly prompted meaning inference by asking children to 
make a guess what the word could mean for every single item. In realistic reading, a 
problem is not only whether readers can make inferences, but also whether they 
even notice the need to do so (Haastrup, 1991). A next step would be to investigate 
whether and how information sources are used when not explicitly prompted 
while reading. Secondly, the morphological and contextual cue conditions differed 
in their base rate for guessing. Therefore, it is not possible to directly compare effect 
sizes for morphological and contextual cue use in our study. Thirdly, in our design, 
morphological and contextual cues never provided conflicting information, which 
means that their relative contribution cannot be fully distinguished. Brusnighan and 
Folk (2012) showed processing time disadvantages even in skilled adult readers when 
conflicting information was provided. It remains to be investigated how children 
resolve inferencing tasks with conflicting information. Finally, while we investigated 
lexical inferencing in L1 and L2 readers, we did not take into account L2 readers’ L1 
skills. Future studies should investigate which role factors such as typological distance 
between L1 and L2 and lexical quality including morphological knowledge in the L1 play 
in L2 lexical inferencing. 

Conclusion and educational implications

Fifth-grade readers combine information from the context and morphology to make 
inferences about the meaning of novel words. In order to access information from the 
context, a minimum of linguistic competence is needed, and minority language readers 
might not always reach that threshold. Morphological information, on the other hand, 
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is likely to be equally accessible to L1 and L2 readers, which makes morphological 
inferencing a promising target for instruction In order to use morphological 
information, accurate decoding is crucial. This means that even in the upper grades 
of primary school, children profit from strong decoding in accessing the meaning 
of new words. In a realistic reading context, children will often face the task of using 
morphological information when a surrounding context is also present. Teachers 
need to be aware that low vocabulary can lead to readers not being able to process 
all cues effectively in that situation, and that a good-enough parsing strategy might 
lead to readers missing cues. Overall, the ability to use morphological and contextual 
information effectively is associated with better reading comprehension.
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Abstract

This study compared how lexical quality (vocabulary and decoding) and executive 
control (working memory and inhibition) predict reading comprehension directly as 
well as indirectly, via syntactic integration, in monolingual and bilingual fourth-grade 
children. The participants were 76 monolingual and 102 bilingual children (mean age 
10 years, SD = 5 months) learning to read Dutch in the Netherlands. Bilingual children 
showed lower Dutch vocabulary, syntactic integration and reading comprehension 
skills, but better decoding skills than their monolingual peers. There were no differences 
in working memory or inhibition. Multigroup path analysis showed relatively invariant 
connections between predictors and reading comprehension for monolingual and 
bilingual readers. For both groups, there was a direct effect of lexical quality on reading 
comprehension. In addition, lexical quality and executive control indirectly influenced 
reading comprehension via syntactic integration. The groups differed in that inhibition 
more strongly predicted syntactic integration for bilingual than for monolingual 
children. For a subgroup of bilingual children, for whom home language vocabulary 
data were available (n = 56), there was an additional positive effect of home language 
vocabulary on second language reading comprehension. Together, the results suggest 
that similar processes underlie reading comprehension in first and second language 
readers, but that syntactic integration requires more executive control in second 
language reading. Moreover, bilingual readers additionally benefit from first language 
vocabulary to arrive at second language reading comprehension.
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Introduction

A significant number of children around the world learn to read in a language other 
than their native tongue. Previous research has shown that while these bilingual 
readers acquire adequate decoding skills, they show poorer reading comprehension 
than their monolingual peers (Melby-Lervåg & Lervåg, 2014). In a literate society, 
reading comprehension problems are a major obstacle for social inclusion and academic 
success. It is therefore important to understand what causes bilingual readers’ weaker 
comprehension. Previous research has clearly shown that lower second language (L2) 
vocabulary plays a role in L2 reading comprehension problems (e.g., Burgoyne, Kelly, 
Whiteley, & Spooner, 2009; Lervåg & Aukrust, 2010). This concerns both the number 
and the quality of word representations (Proctor, Silverman, Harring, & Montecillo, 
2012). Prominent models of comprehension posit that this lexical quality is important 
because it serves as input to integration processes at the sentence level (Hagoort, 2013; 
Perfetti & Stafura, 2014). However, the role of syntactic integration is under-investigated 
for L2 reading comprehension. Combining words into larger units of representation 
also relies on executive control, such as working memory and inhibition (Hagoort, 
2005). Executive functions have been shown to impact first language (L1) reading (e.g., 
Cain, 2006), but little is known about their role in L2 reading comprehension. It has 
been suggested that L2 readers rely on these control functions to a larger extent than 
monolinguals to compensate for their weaker target language proficiency (Prehn, Taud, 
Reifegerste, Clahsen, & Flöel, 2017). Furthermore, bilinguals could also profit from their 
knowledge of L1 in order to arrive at L2 comprehension (Cummins, 1989). Studies on the 
role of L1 in L2 reading comprehension are sparse and show mixed results (e.g., Proctor, 
August, Carlo, & Snow, 2006; Proctor et al., 2012). To arrive at a better understanding 
of the components involved in first and second language reading comprehension, the 
current study investigated how lexical quality and executive control contribute to 
reading comprehension via syntactic integration, and whether bilingual readers can 
profit from L1 vocabulary in addition to L2 and cognitive predictors. 

A seminal model of reading comprehension is the reading systems framework 
(Perfetti & Stafura, 2014), which states that word-to-text integration is central to 
comprehension. In this model, orthographic and phonological information from 
word decoding is used to access word meaning. Quick and accurate retrieval is made 
possible by high-quality lexical representations. These contain detailed information 
on orthographic, phonological, and semantic characteristics (Perfetti, 2007; Perfetti & 
Hart, 2002). The recognized words are then integrated into the surrounding context: 
Syntactic integration leads to a representation of the sentence, which in turn enables 
text comprehension. The central role of local integration processes in language 
comprehension is also posited by the memory, unification, and control framework 
(Hagoort, 2005; Hagoort, 2013). This framework additionally emphasizes the role of 
control processes such as working memory and inhibition. These control processes are 
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necessary to guide the unification of elements retrieved from the mental lexicon into 
larger units with new meaning. For example, as a reader recognizes successive words 
in a sentence, these words have to be held in working memory until grammatical or 
semantic ambiguities are resolved by inhibition of the least plausible interpretation. In 
the following, we will discuss how lexical quality, syntactic integration, and executive 
control influence L1 and L2 reading comprehension.

Regarding lexical quality, it is well known that vocabulary and decoding predict reading 
comprehension in monolingual as well as bilingual readers (Melvy-Lervåg & Lervåg, 
2014). More specifically, the number of words known (vocabulary breadth), as well as 
the quality of their representation (vocabulary depth), are important. For example, 
Richter, Isenberner, Naumann, and Neeb (2013) showed that the quality of orthographic, 
phonological, and semantic information, as well as the efficiency of access to this 
information, contribute to reading comprehension in grades 1-4. In a study with fifth-
grade L1 and L2 readers of Dutch, Cremer and Schoonen (2013) found that L2 readers’ 
lower reading comprehension was explained by lower accessibility of semantic 
knowledge, while monolinguals and bilinguals did not differ on word decoding. This 
is in line with a growing literature suggesting that for bilingual readers, decoding does 
not present a particular problem, but that the limited number and quality of L2 lexical 
representations is what hinders L2 comprehension (e.g., Babayiğit, 2014; Burgoyne et al., 
2009; Lervåg & Aukrust, 2010). Good decoding in the absence of vocabulary knowledge 
is the key to an empty vault – it will not aid comprehension. 

There are indications that for bilingual readers, target language vocabulary might be 
even more important than for monolinguals. For example, Droop and Verhoeven (2003) 
reported that for Turkish-Dutch and Moroccan-Dutch children in the intermediate 
primary grades, Dutch language skills were more strongly related to Dutch reading 
comprehension than for Dutch monolingual children. Similar results were found by 
Lervåg and Aukrust (2010) for Urdu-Norwegian bilinguals in the lower primary grades, 
and by Babayiğit (2014) for L2 English readers with diverse language backgrounds in 
fifth grade. This was not replicated, however, in a later study by Babayiğit (2015), in 
which no structural differences between monolingual and bilingual readers were 
found. Similarly, Bowyer-Crane et al. (2016) found no differences in the predictors of L1 
and L2 reading comprehension when they compared bilingual children in second grade 
to monolingual children with language weaknesses. It remains to be clarified whether 
and under what circumstances target language vocabulary is more important for L2 
than for L1 reading comprehension.

Lexical quality is crucial because it is the basis for higher-level processing: Word-level 
representations feed into the unification system to arrive at syntactic integration, 
which in turn is the basis for text understanding. Well-defined and speedily accessible 
lexical representations facilitate this process. While the role of lexical quality in text-
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level reading comprehension has been extensively investigated, syntactic integration 
processes have received far less attention. There is some evidence that poor reading 
comprehension skill is associated with syntactic difficulties in monolinguals (Mokhtari 
& Thompson, 2006; Muter, Hulme, Snowling, & Stevenson, 2004; Nation & Snowling, 
2000), but research on the role of syntactic integration in L2 reading comprehension 
is sparse. When a measure of syntax is included in L2 research, it is often subsumed 
under a general language component (e.g., Babayiğit, 2015; Bowyer-Crane et al., 2016), 
or vocabulary is not controlled for in addition to syntax (e.g., Lesaux, Lipka, & Siegel, 
2006). Proctor et al. (2012) did investigate the unique contribution of syntax and found 
that syntax predicted English reading comprehension in English monolinguals and 
Spanish-English bilinguals in second to fourth grade, after controlling for vocabulary 
breadth. No interaction between language background and syntax was found. Geva 
and Farnia (2012) compared Canadian English monolingual and bilingual children with 
diverse language backgrounds, and found that in fifth grade, English syntax predicted 
English reading comprehension on top of nonverbal ability, decoding, and vocabulary 
for L2 but not L1 readers. Adding to this, Farnia and Geva (2013) reported that grade 1 
syntax is the most important positive predictor of reading comprehension rate of 
growth in both L1 and L2 readers. Hence, the role of syntactic integration in bilingual 
as compared to monolingual reading comprehension warrants further investigation.

Syntactic integration relies on vocabulary, but it also requires control: Several elements 
have to be held in working memory until integration has taken place. In addition, 
conflicts in integration have to be resolved through inhibition (Hagoort, 2005). It 
has been suggested that holding information in mind and manipulating it as more 
information from the text is processed could be a central weakness in monolingual 
readers with comprehension problems (Cain, 2006; Sesma, Mahone, Levine, 
Eason, & Cutting, 2009). Not much is known about executive control in L2 reading 
comprehension, but there is no reason to assume that poor executive control would 
be a weakness in bilinguals. On the contrary, it has been suggested that, in general, 
bilingualism is associated with improved inhibition, brought about by handling two 
languages and suppressing the non-used language continuously (e.g., Bialystok, 2009). 
Recently, this claim has been disputed (e.g., De Bruin, Treccani, Della Sala, 2015; Paap 
& Sawi, 2014), but even if bilinguals show normal inhibition – as opposed to improved 
control – it is conceivable that they can use this to their advantage to compensate for 
poorer target language proficiency (Prehn et al., 2017; Sebastian, Laird, & Kiran, 2011).

In all, it is clear that bilinguals differ from monolinguals in their target language 
proficiency, and possibly their executive control skills. An additional difference is that, 
by definition, they also know another language, their L1, but most studies on reading 
comprehension only report competence in the L2. It is, however, well recognized that 
L1 and L2 lexicons are not separate entities, but closely intertwined (for a review, see 
de Groot, 2011). It is therefore possible that a well-developed L1 vocabulary benefits 
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L2 reading comprehension, as L1 and L2 vocabulary both contribute to richness of the 
reader’s conceptual network (Cummins, 1989). There are a few studies suggesting 
that L1 proficiency does, indeed, play a role in L2 reading comprehension. For instance, 
Manis, Lindsey, and Bailey (2004) found that L1 Spanish language skills in kindergarten 
explained a small amount of variance in L2 English reading in the second grade, but 
that this contribution was mediated by English language proficiency. Proctor et al. 
(2006) found that L1 Spanish proficiency explained a small but significant amount 
of variance in L2 reading comprehension after controlling for L2 competence. Lervåg 
and Aukrust (2010) reported similar results for Norwegian-Urdu bilinguals. It is thus 
important to take into account the L1 for a more complete picture of predictors of L2 
reading comprehension (but see Proctor et al., 2012).

Taken together, reading comprehension is an important skill in which bilingual 
students lag behind their monolingual peers. From previous research, it is clear 
that weaker target language vocabulary plays a role in this. Furthermore, there are 
indications that target language vocabulary might be even more important in L2 
than in L1 reading comprehension. However, syntactic integration is likely to be a 
stepping stone between vocabulary and reading comprehension, and this central 
link is under-investigated. How lexical quality and executive control act in concert to 
arrive at syntactic integration in monolingual and bilingual reading comprehension 
deserves further attention. We suggest a model in which lexical quality (vocabulary 
and decoding) and executive control (working memory and inhibition) substantially 
contribute to reading comprehension directly as well as indirectly via syntactic 
integration. We investigated this model in a sample of monolingual and bilingual 
children in fourth grade in the Netherlands, with the aim to (1) compare the levels of 
lexical quality, executive control, syntactic integration and reading comprehension 
in monolinguals and bilinguals, (2) examine to what extent the predictors of reading 
comprehension differ between L1 and L2 readers, and (3) explore whether L1 vocabulary 
influences L2 reading comprehension in addition to L2 and cognitive predictors.

Method

Participants

Participants in this study were 178 fourth-grade children (90 girls, 88 boys), with an 
average age of 10 years (SD = 5 months), of which 102 (57%) were bilingual. The children 
came from ten fourth-grade classrooms in seven schools in cities in the south of the 
Netherlands. In the participating schools, all children took part in the study, unless their 
parents or guardians declined participation in a passive consent procedure. Children 
with a diagnosis of dyslexia were also excluded from participation, as were children 
who were born outside of the Netherlands, as it can be assumed their exposure to 
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Dutch was different from the other participants. The bilingual children’s language 
background was diverse. The largest groups consisted of speakers of Turkish (21%), 
Moroccan Arabic (19%) and Berber (16%). 

Bilingualism status and amount of home language use were investigated by means of 
an oral questionnaire. All children were asked if they spoke any language other than 
Dutch. If they answered yes, they were asked to indicate what language they spoke 
with their mother, father, siblings, friends, and extended family. For each of those 
questions, the answer was categorized as 1 (only Dutch), 2 (mostly Dutch, sometimes 
other language), 3 (mostly other language, sometimes Dutch), 4 (only other language). All 
children with a score higher than 1 on any of the questions were coded as bilingual in 
subsequent analyses (following e.g. Babayiğit, 2014; Cremer & Schoonen, 2013; Melby-
Lervåg & Lervåg, 2014). Of the bilingual children, the largest group reported to speak 
mostly their home language with their parents and extended family, and mostly or 
only Dutch with siblings and friends. These language usage patterns are consistent 
with earlier reports from the literature (e.g., Lervåg & Aukrust, 2010; Unsworth, 2016).

Monolinguals and bilinguals did not differ significantly in age in months (ML1 = 119.4, 
SDL1 = 5.2; ML2 = 119.9, SDL2 = 5.3; t(176) = -0.64, p = .53, d = -0.10) or nonverbal reasoning 
ability as measured by Raven’s Standard Progressive Matrices (Raven, 2006) (ML1 = 39.9, 
SDL1 = 7.2; ML2 = 37.9, SDL2 = 5.3; t(167) = 1.85, p = .07, d = 0.29).

Materials

Vocabulary. Vocabulary depth in Dutch was measured by the Word Definition Task of 
the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993). In this task, the experimenter named a word, 
which the child was asked to define. There were 25 items, and the definitions were 
scored 2 points for a formal definition, 1 point for a functional description, and 0 points 
for an incorrect or missing response. A higher score indicates larger vocabulary depth. 
Cronbach’s α for this test is .90 (Verhoeven & Vermeer, 1996).

Vocabulary breadth in Dutch was measured by the Dutch Peabody Picture Vocabulary 
Test-III (PPVT-III-NL; Schlichting, 2005). For this task, children were presented with four 
pictures. The experimenter said a word, and the child had to point to the picture best 
depicting the word. Items were grouped in sets of 12. Assessment was discontinued 
after 9 errors in one set of 12. Reliability (lambda2-coefficient) ranges between .89 to .97 
for children (Schlichting, 2005).

For the multigroup analyses, Dutch vocabulary depth and breadth were combined into 
one ‘vocabulary’ score by standardizing and summing the respective scores.
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Vocabulary breadth in the home languages for children who spoke Turkish, Moroccan 
Arabic or Berber was tested with a similar paradigm as vocabulary breadth in Dutch, 
using the Passive Vocabulary subtest of the Toets Tweetaligheid [Diagnostic Test of 
Bilingualism] (Verhoeven, Narain, Extra, Konak, & Zerrouk, 1995). The test was available 
in Turkish and Moroccan Arabic and was translated to Berber (Nador dialect) by a 
native speaker of Moroccan Arabic and Berber. The test consisted of 60 items. The child 
listened to a recording of a native speaker of their language saying a word, and had 
to point to the corresponding picture. Each correct choice of picture was awarded one 
point. Cronbach’s α for this test is .90 (Verhoeven et al., 1995).

Decoding. The children’s word decoding skill was measured by the Een-Minuut-Test 
[One Minute Test] Version B (Brus & Voeten, 1999). For this task, children read as many 
words of increasing length as possible within one minute, with the difficulty of words 
increasing from consonant-vowel-consonant to multisyllabic words with consonant 
clusters. Each word read correctly was awarded one point, with a maximum of 116. 
Parallel test reliability ranges from .89 to .92 (Brus & Voeten, 1999). 

Pseudoword decoding skill was measured by the Klepel Test Version B (van den 
Bos, Lutje Spelberg, Scheepstra, & de Vries, 1994). For this test, children read as many 
pseudowords of increasing difficulty as possible within two minutes. Each item read 
correctly was awarded one point, with a maximum of 116. Parallel test reliability is .89 
(van den Bos et al., 1994). 

For the multigroup analyses, word and pseudoword decoding were combined into one 
‘decoding’ score by standardizing and summing the respective scores.

Syntactic integration. Syntactic integration was assessed by the Sentence Reading 
Task of the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority 
Children Grades 4-6] (Verhoeven & Vermeer, 1993). Children were presented with sets of 
three sentences and had to indicate which one was wrong, or whether they thought all 
were correct. The target sentences in the task contained morphological and syntactic 
errors concerning difficult features of Dutch grammar, such as gender agreement, case 
marking on pronouns, and order of sentence constituents. There were 40 items and 
each correct answer was awarded one point. Cronbach’s α for this test is .86 (Verhoeven 
& Vermeer, 1996).

Working memory. Working memory was assessed by the backward digit span subtask 
of the Wechsler Intelligence Scale for Children III, Dutch version (WISC-III-NL; Kort et 
al, 2005). In this task, the experimenter named digits at a rate of approximately one 
per second. The child repeated the digits in the reverse order. Every two trials, the 
number of digits increased by one, until the child failed to repeat two trials of the same 
length correctly. Every trial that was repeated correctly was scored as one point, with a 
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maximum score of 16. Cronbach’s α and split-half reliability indices range from .50 to 
.66 (Kort et al., 2005).

Inhibition. Inhibition was assessed by means of the Simon task (Simon & Wolf, 1963) 
implemented in PsychoPy (version 1.84.1; Peirce, 2007). In this task, children were 
presented with one of two different pictures on a screen. They were instructed to 
always press the left button on a button box when they saw one picture, and the right 
button when they saw the other picture. On congruent trials, the stimulus appeared 
on the side of the button that had to be pressed. On incongruent trials, the stimulus 
appeared on the opposite site, meaning that irrelevant location information had to 
be suppressed. In our implementation of the Simon task, stimuli were a butterfly (left 
button) and a frog (right button), and half of the trials were incongruent. Children could 
practice for eight trials. The task then proceeded with 80 experimental trials. Each trial 
started with a fixation cross in the middle of the screen for 1.5 seconds, after which 
the stimulus appeared until a button was pressed. There was no feedback or timeout. 
Four participants with accuracy lower than 50% on both the congruent and the 
incongruent condition were excluded from the reaction time analysis, as we assume 
they misunderstood the instructions or were not capable of performing the task. For 
the remaining participants, only trials on which the correct button was pressed (91.2%) 
were included in the reaction time analysis. The median reaction time was calculated 
by condition for each participant. The difference between median incongruent and 
congruent trial reaction time was taken as a measure of inhibition. We mirrored the 
difference score such that a smaller difference between conditions is associated with a 
larger score, indicating better inhibition.

Reading comprehension. Reading comprehension was assessed by the Text Reading Task 2 
of the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993). Children read two texts of approximately 300 
words with 20 gaps each. For each gap, children chose which of three words fit into the 
gap best. To choose correctly, information from several sentences and world knowledge 
had to be considered. Each gap filled correctly was awarded one point, resulting in a 
maximum of 40 points. Cronbach’s α for this test is .75 (Verhoeven & Vermeer, 1996).

Procedure

Approval for this study was obtained from the Ethics Committee of the Faculty of Social 
Sciences at Radboud University. Schools with a high population of bilingual students 
were contacted by phone by the first author, and schools interested in participating 
were included in the sample. Schools received information about the findings of the 
study and individual results in exchange for their collaboration. The children’s parents 
or guardians were informed of the project via letter, and could indicate if they did not 
want their child to take part in the study.
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Children were tested in the second half of fourth grade. Tests were administered by 
the first author and seven trained undergraduate students of Educational Science. 
The syntactic integration and reading comprehension tests were administered in one 
classroom session. Each of the tests took 30 minutes, and there was a 15- to 20-minute 
break in between. In a second classroom session, children were allowed 40 minutes 
to complete the nonverbal reasoning task. All other tasks were completed in two 
individual sessions lasting 30 to 45 minutes each. The individual sessions also included 
computerized mind-mapping, self-paced reading and inferencing tasks used for 
another study. 

Analyses

Whether L1 and L2 children differed in mean performance on the predictors of reading 
comprehension (RQ 1) was assessed by means of two-tailed t-tests. To investigate 
possible differences in regression coefficients between the predictors of L1 and L2 
reading comprehension (RQ 2), multigroup path analyses were carried out. Our initial 
theoretical model included direct paths from vocabulary, decoding, working memory, 
and inhibition to reading comprehension as well as indirect paths of those variables 
via syntactic integration (see Figure 3.1). Exogenous variables were allowed to covary. 
To test for group differences in regression coefficients, we first computed a model in 
which all regression coefficients were allowed to vary between groups. Then, for 
each regression path we tested whether constraining the coefficient to be equal for 
the L1 and the L2 group significantly decreased model fit. If model fit did not decrease, 
the constraint was retained in the final model, as a more constrained model is more 
parsimonious. If the constraint did decrease model fit, the parameter in question was 
freely estimated in the final model.

 

Figure 3.1  Hypothesized model of predictors of reading comprehension.
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Syntactic integration Reading comprehension
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To investigate the role of L1 vocabulary in L2 reading comprehension (RQ3), the final 
model from the procedure described above was fitted for the group of L2 children for 
whom L1 vocabulary scores were available, with the addition of L1 vocabulary to the 
model. For the baseline model, L1 vocabulary was allowed to covary with the other 
predictors, but regression paths of L1 vocabulary on syntactic integration and reading 
comprehension were not estimated. We then tested whether a) adding a path from L1 
vocabulary to syntactic integration and b) adding a path from L1 vocabulary to reading 
comprehension improved model fit.

All path analyses were carried out using the maximum likelihood estimator in the 
lavaan package (version 0.5-20; Rosseel, 2012) in R (version 3.3.0; R Core Team, 2016). For 
all models, goodness of fit was assessed by the Chi square fit index (χ2), the comparative 
fit index (CFI), and the root mean square error of approximation (RMSEA). The χ2 fit 
index indicates amount of discrepancy between the hypothesized model and the data, 
meaning that a small and non-significant χ2 value indicates good model fit. RMSEA 
values below .05 and CFI values above .95 indicate good model fit. Differences between 
the fit of nested models were assessed by a χ2 difference test (Kline, 2011). 

Results

Preliminary considerations

The data were screened for non-normality and outliers (defined as scores 3.29 SDs 
above or below the mean). Neither were detected. Five children (one monolingual, four 
bilingual) were absent during the classroom tests of syntactic integration and reading 
comprehension, resulting in missing scores on those variables. Four other children’s 
(one monolingual, three bilingual) inhibition scores were missing due to low accuracy 
on the Simon task. T-tests and correlations were calculated using pairwise deletion of 
missing values. For the path analyses, missing data were handled with full information 
maximum likelihood estimation.

Differences between L1 and L2 readers

We first investigated whether students speaking Dutch as a first (L1) or second (L2) 
language scored differently on language and cognitive skills (RQ1). Table 3.1 shows 
the descriptive statistics for all measures included in this study. Independent samples 
t-tests showed that L2 readers were more efficient than L1 readers at word decoding 
(t(176) = -2.99, p = .003, d = -0.46) and pseudoword decoding (t(176) = -3.77, p < .001, d = 
-0.56), but that L2 readers scored lower than their L1 peers on vocabulary depth (t(176) 
= 4.10, p < .001, d = 0.62), vocabulary breadth (t(176) = 4.42, p < .001, d = .67), syntactic 
integration (t(171) = 2.04, p = .04, d = 0.31), and reading comprehension (t(171) = 3.10, p = 
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.002, d = 0.47). No differences were found in working memory capacity (t(176) = 0.05, p = 

.96, d = 0.01) and inhibition (t(172) = -0.99, p = .32, d = -0.09).

Table 3.1  Mean scores on cognitive and linguistic measures for L1 and L2 children
L1 L2

n M (SD) Range n M (SD) Range

Home language vocabulary 56 42.5 (9.2) 13-59

Vocabulary depth 76 24.7 (7.0) 9-39 102 20.1 (7.6) 4-37

Vocabulary breadth 76 116.7 (10.2) 95-144 102 109.8 (10.5) 81-135

Word decoding 76 61.9 (11.3) 37-87 102 67.7 (13.8) 34-102

Pseudoword decoding 76 50.4 (14.1) 19-84 102 59.2 (16.4) 22-105

Syntactic integration 75 21.0 (6.7) 6-35 98 19.0 (6.0) 4-31

Working memory 76 4.3 (1.1) 2-7 102 4.3 (1.4) 1-8

Inhibition 75 -37.0 (46) –148-55 99 -30.0 (43) –164-71

Reading comprehension 75 25.6 (5.8) 9-36 98 23.0 (5.0) 7-33

Predicting reading comprehension

To test whether the predictors of reading comprehension were different for L1 and 
L2 readers, we conducted multigroup path analyses. Table 3.2 shows the bivariate 
correlations between all variables as used in the subsequent path analysis. Correlations 
for the L1 group are shown below the diagonal, for the L2 group above the diagonal. For 
both groups, reading comprehension was positively correlated with vocabulary and 
syntactic integration. For the L1 group, working memory was also positively correlated 
with reading comprehension. In the L2 group, a positive correlation between reading 
comprehension and decoding was found.
 
Table 3.2  Correlations between variables used in the path analysis for L1 (below the diagonal) 
and L2 (above the diagonal)

                                              L2
L1

1 2 3 4 5 6

1  Vocabulary – .03 .33*** .08 .08 .50***

2  Decoding .04 – .27** .25* -.09 .30**

3  Syntactic integration .44*** .37* – .35*** .12 .54***

4  Working memory .27* .18 .45*** – -.24* .13

5  Inhibition .06 .02 -.04 -.03 – .13

6 Reading comprehension .61*** .20 .62*** .28* .07 –

Note. *** p < .001, ** p < .01, * p < .05
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For the multigroup analysis, first a model in which regression coefficients were allowed 
to vary between groups was estimated. This model had good fit (χ2(2, N = 178) = 0.94, p 
= .63, RMSEA = .00, CFI = 1.00). We investigated whether the model could be simplified 
by constraining the unstandardized regression coefficients to be equal across groups. 
The only path for which an equality constraint marginally decreased model fit was the 
one between inhibition and syntactic integration (Δχ2 = 3.84, p = .05). For all other paths, 
an equality constraint led to a χ2 difference smaller than 2.5 (all ps > .10). For the final 
model, we thus constrained all paths except the one between inhibition and syntactic 
integration to be equal. The final model showed good fit (χ2(10, N = 178) = 9.39, p = .50, 
RMSEA = .00, CFI = 1.00). 

 

Figure 3.2  Model for predicting reading comprehension for L1 and L2 fourth-grade readers. All 
unstandardized coefficients were constrained to be equal, except the path weight between 
inhibition and syntactic integration (underlined). Standardized coefficients are reported, for 
the L1 before and for the L2 group after the slash. All solid paths are significant, dashed paths 
are not. *** p < .001, ** p < .01, * p < .05. χ2(10, N = 178) = 9.39, p = .50, RMSEA = .00, CFI = 1.00; R2

L1 = 
.43, R2

L2 = .51

Figure 3.2 shows the final model’s standardized regression coefficients for the L1 and 
the L2 group. The model showed direct effects of decoding and vocabulary on reading 
comprehension, as well as indirect effects of decoding (βL1 = 0.60; βL2 = 0.65), vocabulary 
(βL1 = 0.77; βL2 = 0.82), and working memory (βL1 = 0.68; βL2 = 0.75) via syntactic integration 
on reading comprehension. The relation between inhibition and syntactic integration 
was significant for the L2 group only. The model explained 43% of the variance in 
reading comprehension for the L1 group and 51% for the L2 group.

The role of L1 vocabulary in L2 reading comprehension

We then investigated the role of L1 vocabulary in L2 reading comprehension (RQ3). L1 
vocabulary scores were available for a subgroup of 56 L2 children. L1 vocabulary was 
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not significantly correlated with decoding, Dutch vocabulary, syntactic integration, 
working memory, or inhibition. There was a marginally significant correlation with 
reading comprehension (r = .26, p = .057). Spearman’s rank order correlation coefficient 
(ρ) showed that L1 vocabulary was significantly correlated with the amount of home 
language use with the mother (ρ = .26, p = .050), father (ρ = .35, p = .009), siblings (ρ = .27, 
p = .048), and extended family (ρ = .35, p = .007), but not with home language use with 
friends (ρ = .13, p = .333). 

We first estimated the baseline model which included L1 vocabulary as an exogenous 
variable, but no regression paths between L1 vocabulary and other variables. This 
baseline model did not fit the data well (χ2(4, N = 57) = 7.86, p = .09, CFI = .92, RMSEA = 
.13). In subsequent models, we tested whether a path from L1 vocabulary to syntactic 
integration and a path from L1 vocabulary to reading comprehension improved model 
fit. This was only the case for the effect of L1 vocabulary on reading comprehension 
(Δχ2 = 5.18, p = .023). The path was thus retained in the final model. Figure 3.3 shows the 
standardized regression coefficients of the final model, which had good fit (χ2(3, N = 57) 
= 2.67, p = .45, CFI = 1.00, RMSEA = .00), and explained 52% of the variance in reading 
comprehension.

 

Figure 3.3  Model for predicting reading comprehension including L1 vocabulary for L2 fourth-
grade readers. Standardized coefficients are reported. All solid paths are significant, dashed 
paths are not. *** p < .001, ** p < .01, * p < .05. χ2(3, N = 57) = 2.67, p = .45, CFI = 1.00, RMSEA = 0.00; 
R2 = .52
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Discussion

The present study extended previous research on differences between L1 and L2 reading 
comprehension, by looking into the central role of syntactic integration, by including 
executive control factors, and by taking home language proficiency into account. In 
line with earlier studies, we found that bilinguals decode faster than monolinguals, 
but perform worse on all other target language tasks. We found no differences 
between monolingual and bilingual children with regard to cognitive control tasks. 
The predictors of reading comprehension did not differ substantially between L1 
and L2 readers. For both groups, lexical quality (decoding and vocabulary) predicted 
reading comprehension both indirectly via syntactic integration and directly. Working 
memory indirectly predicted reading comprehension via syntactic integration for both 
groups. For L2 readers, inhibition also indirectly predicted reading comprehension via 
syntactic integration. In addition, for bilingual students, L1 vocabulary was found to 
have a positive effect on target language reading comprehension on top of the target 
language and executive control predictors.

Our first research question concerned mean differences on predictors of reading 
comprehension between bilingual and monolingual children. As expected, bilingual 
children had lower scores on Dutch vocabulary, syntactic integration, and reading 
comprehension tasks. This is consistent with a large body of research showing that 
bilingual children have weaker command of their L2 than monolingual children have 
of their first (and only) tongue (e.g., Babayiğit, 2014; Burgoyne et al., 2009; Lervåg & 
Aukrust, 2010; Leseman, 2000). This is most likely related to input quantity: A child 
acquiring two languages will normally have less input in each of them (for a review, see 
Unsworth, 2016). As Scheele, Leseman, and Mayo (2010) demonstrated, there is a trade-
off between L1 and L2 input in the home environment of Turkish-Dutch and Moroccan-
Dutch children. In addition, bilingual children’s L2 input is more likely to come from 
other non-native speakers, and this might impede vocabulary growth (Driessen, van 
der Slik, & de Bot, 2002; Hoff, Rumiche, Burridge, Ribot, & Welsh, 2014). Indeed, there are 
findings that suggest that English language input in the home environment does not 
improve English proficiency in Spanish-English bilingual children in the US (Hammer, 
Davison, Lawrence, & Miccio, 2009). Our data are consistent with these findings in that 
we found no relation between the amount of Dutch spoken in the home and Dutch 
vocabulary among bilingual children (amount of Dutch use with mother ρ = .15, p = .131; 
with father ρ = .13, p = .197; with siblings ρ = -.07, p = .484) . 

Despite their weaker Dutch language skills, bilingual children were found to be faster 
decoders than their monolingual peers. This is consistent with earlier studies showing 
that bilinguals are as fast or faster than monolinguals at decoding (e.g., Babayiğit, 2015; 
Cremer & Schoonen, 2013; Droop & Verhoeven, 2003). Because of their smaller Dutch 
vocabularies, bilingual students encounter many unknown words when reading. We 
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speculate that this strengthens the nonlexical route of reading (Coltheart, Rastle, Perry, 
Langdon, & Ziegler, 2001), resulting in fast decoding even of unknown words. Consistent 
with this account, the difference in decoding efficiency was more pronounced on the 
pseudoword task than on word reading.

In our sample, bilingual children did not differ from monolinguals in their inhibition or 
working memory. This is contrary to earlier evidence that there is a bilingual advantage 
in executive functions (e.g., Bobb, Wodniecka, & Kroll, 2013; Grundy & Timmer, 2017). 
Our findings add to the literature that contests these claims (De Bruin et al., 2015; Paap 
& Sawi, 2014). In the recent controversy surrounding the bilingual executive advantage, 
it has been suggested that the effect might be moderated by different factors, such 
as language dominance, socioeconomical status (SES), and cultural factors (for a 
discussion, see e.g., Paap, Johnson, & Sawi, 2015). As the bilingual children in our sample 
were all non-balanced sequential bilinguals from lower-SES urban areas, it is beyond 
the scope of our study to clarify this issue further. For our purposes, it is most important 
to note that bilingual children in the current study did not differ from monolinguals in 
nonlinguistic cognitive tasks.

The second question of the current study was to what extent predictors of reading 
comprehension differed in strength between L1 and L2 readers. In line with reports by 
Babayiğit (2015) and Bowyer-Crane et al. (2016), we found no evidence for bilingualism 
moderating the effect of linguistic predictors of reading comprehension. Adding to 
the previous literature, we also investigated the hierarchical structure of linguistic 
predictors, and found that for monolingual and bilingual children, lexical quality 
(vocabulary and decoding) predicted reading comprehension both indirectly via 
syntactic integration and directly. The indirect effect supports the notion of the 
mental lexicon as a central source of input to sentence-level integration as posited 
by the reading systems framework (Perfetti & Stafura, 2014). The direct effect might 
partly be attributed to the strong relationship between vocabulary and general world 
knowledge (Nagy & Herman, 1987). Our findings are then comparable to Oslund, 
Clemens, Simmons, Smith, and Simmons (2016). In a study with low-SES middle school 
students, they found that vocabulary and background knowledge were highly related, 
but that vocabulary contributed to reading comprehension indirectly via sentence 
comprehension and inferencing, while background knowledge was an independent 
predictor of reading comprehension.

Next to linguistic predictors, we also investigated the role of executive functions. The 
effect of working memory on reading comprehension was fully mediated by syntactic 
integration. Working memory has long been linked to both syntactic processing (e.g., 
Caplan & Waters, 1999; King & Just, 1991) and reading comprehension (e.g., Cain, 2006; 
Sesma et al., 2009), but syntactic integration as a link between working memory and 
comprehension is seldom made explicit. Reading comprehension problems linked 
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to working memory are more often investigated through the lens of comprehension 
monitoring or inferencing (e.g., Cain, Lemmon, & Oakhill, 2004; Currie & Cain, 2015). 
Monitoring and inferencing tasks resemble syntax tasks in that all require unification 
of smaller elements into larger units of meaning. In addition, monitoring and 
inferencing tasks often rely on syntactic processing (e.g., pronoun resolution). 

While the effects of lexical quality and working memory on reading comprehension 
were the same for monolinguals and bilinguals, only bilinguals showed a significant 
effect of inhibition on syntactic integration. As the interaction effect was only 
marginally significant, it needs to be replicated and interpreted with caution. 
Nevertheless, it is consistent with recent neuroimaging studies: In a meta-analysis of 
the neural representation of L1 and L2, Sebastian et al. (2011) noted that less-proficient 
bilinguals showed less activation than more proficient L2 speakers in brain areas 
involved in semantic processing, and more in areas involved with cognitive control 
when performing L2 tasks. Prehn et al. (2017) also found that L2 speakers recruited 
executive control areas more than L1 speakers when performing a grammaticality 
judgement task. This is consistent with our tentative conclusion: For speakers with 
weaker semantic representations, syntactic integration is more effortful and requires 
attentional processing.

Our third research question concerned the impact of L1 vocabulary on L2 reading. We 
found that L1 vocabulary had a positive effect on Dutch reading comprehension on 
top of the predictors discussed above. This strengthens earlier findings of a positive 
influence of L1 proficiency on L2 achievement (Lervåg & Aukrust, 2010; Proctor et al., 
2006), even after controlling for nonlinguistic predictors. There are several possible – 
complementary – explanations for this finding. L1 vocabulary might be an indicator 
of general language aptitude and a language-rich environment, both of which are 
conductive to reading development. A well-developed L1 vocabulary might also help to 
scaffold L2 acquisition. For concepts that are already known in the L1, only a new label 
has to be learned and fine-tuned in the L2. In line with this reasoning, Scheele et al. 
(2010) found that L1 vocabulary positively predicted L2 vocabulary in young children. 
In our sample, however, L1 vocabulary and L2 vocabulary did not correlate. This might 
be the result of a trade-off: L1 vocabulary might help L2 vocabulary development, but 
it requires time to build. Time spent with L1 input is time not spent learning the L2. As 
quality of input is possibly higher in the L1, however, this is not a reason to discourage 
L1 input. L1 vocabulary can be seen as an indicator of conceptual richness and amount 
of world knowledge. This is consistent with our finding that L1 vocabulary directly 
predicts L2 reading comprehension, without an indirect effect via syntactic integration.

At this point, several limitations of this study must be acknowledged. We did not 
collect multiple measures of all constructs and test enough participants for latent-
variable modeling. This introduces a larger measurement error in the models. However, 
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it allowed us to test a broader range of both cognitive and linguistic predictors. 
In addition, the group that could be tested on L1 vocabulary was relatively small, 
due to the composition of the sample. Because all children in all classrooms were 
tested, the bilingual students had diverse language backgrounds. This improved 
representativeness, but made it very difficult to collect L1 data for all bilingual students. 
Future studies on the role of L1 knowledge in L2 reading comprehension are necessary, 
and should take variation in language background into account. Due to the diverse 
language background of the participants, we also did not assess working memory and 
syntactic integration in the bilingual children’s L1. However, Dutch was the language 
of schooling for all participants, and previous research found digit span performance 
to be equal in the L1 and L2 of children whose L2 was their school language (Chincotta 
& Underwood, 1996). Concerning syntactic integration, it seems that L1 vocabulary is 
a more plausible precursor of L2 reading comprehension than L1 syntactic integration. 
Vocabulary pertains to conceptual richness, which is useful for both languages, 
whereas knowledge of syntax would transfer less well between languages. Further 
research is necessary to test this assumption. Lastly, our results describe a single point 
in time and we therefore cannot make any claims about causality. Our findings need to 
be confirmed by longitudinal data. 

The main educational implication of our findings is that target language lexical quality 
and working memory are of crucial importance, and serve as input to higher-level 
processing, which should be supported. For bilinguals, L1 vocabulary also has a positive 
influence on L2 reading comprehension, and home language use should be encouraged 
while L2 proficiency is built. 

To conclude, the present study shows that bilingual children in the Netherlands still 
lag behind their monolingual peers in reading comprehension, after almost four years 
of Dutch reading instruction. This is a consequence of lower L2 proficiency, rather than 
of decoding ability or cognitive factors. Reading comprehension is a result of similar 
processes in L1 and L2 readers. For both, lexical quality predicts reading comprehension 
directly and indirectly via syntactic integration. Executive control also has an indirect 
effect on reading comprehension via syntactic integration. This is most apparent for 
working memory, which plays a role for both bilinguals and monolinguals. The role of 
inhibition seems to be stronger for bilinguals, possibly as a compensatory mechanism 
for lower lexical quality. In addition, L2 reading comprehension is positively influenced 
by L1 vocabulary. Together, our results show that reading comprehension is a result of 
similar processes in L1 and L2 readers, with a central role for sentence-level processing. 
L2 readers might require more executive control for syntactic integration, and rely on 
their total language resources to arrive at successful comprehension.
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Abstract

We examined the unique role of textbase memory and situation model building ability 
in first (L1) and second (L2) language reading comprehension. Participants were 76 
monolingual and 102 bilingual children in fourth grade. A pathfinder network approach 
was used to measure textbase memory and situation model building ability, on top 
of other well-known cognitive and linguistic predictors of reading comprehension 
(working memory, nonverbal reasoning, decoding, vocabulary, and grammar). Reading 
comprehension was assessed by a standardized task unrelated to the textbase and 
situation model building task. The results showed no difference between L1 and L2 
readers in nonverbal reasoning, working memory, textbase memory and situation 
model building. L2 readers were more efficient decoders than L1 readers, but lagged 
behind on vocabulary, grammar, and reading comprehension. Situation model building 
ability was found to predict reading comprehension over and above the other cognitive 
and linguistic predictors, and to the same extent in both groups.



SITUATION MODEL BUILDING ABILITY UNIQUELY PREDICTS L1 AND L2 READING COMPREHENSION

81

4

Introduction

Reading comprehension is a prerequisite for academic success and societal 
participation. For many children, the transition from ‘learning to read’ to ‘reading to 
learn’ in fourth grade is a stumbling block in their reading development (Hirsch, 2003), 
and this is even more so for children learning to read in their second language (L2) (e.g., 
Droop & Verhoeven, 2003). Learning from text requires readers to not only to build up 
a literal memory of propositions in a text (i.e., the textbase), but also to build a coherent 
situation model of concepts in the text and their interrelations, integrated with prior 
knowledge (van Dijk & Kintsch, 1983). In building such a situation model, vocabulary 
is crucial, as it forms the bridge between word decoding and higher-level integration 
processes, such as inferencing and comprehension monitoring (Perfetti & Stafura, 
2014). Previous research has shown that L2 readers usually do not struggle with word 
decoding, while their smaller target language vocabulary clearly plays a role in their 
reading comprehension problems (for a review, see Melby-Lervåg & Lervåg, 2014). 
However, whether and how L2 readers’ higher-level integration processes contribute 
to their reading comprehension outcomes is still unclear. This is problematic given the 
central role of integration processes in proficient reading.

A seminal model of reading comprehension is the reading systems framework (Perfetti 
& Stafura, 2014), which posits that reading comprehension entails interactive cognitive 
processing, builds on various knowledge sources (such as orthographic, linguistic, and 
world knowledge), and is constrained by limited cognitive resources. In this view, well-
defined and richly connected mental representations of words (i.e., representations with 
high lexical quality) allow for efficient word identification, which frees up attentional 
resources for higher-level integration processes. While there is an abundance of 
research showing the importance of lexical quality for reading comprehension 
outcomes in L2 readers (e.g., Babayiğit, 2015, Melby-Lervåg & Lervåg, 2014; Proctor, 
Silverman, Harring, & Montecillo, 2012), much less is known about how integration 
processes at the text level contribute to L2 reading comprehension outcomes. From the 
perspective of the reading systems framework, lower lexical quality in the L2 is likely 
to impact higher-level processing negatively. On the other hand, L2 readers might be 
able to “patch” their mental representation of the text with L1 knowledge resources 
and increased recruitment of cognitive control (Li & Clariana, 2018; Raudszus, Segers, 
& Verhoeven, 2018)), leading to a relatively good mental representation despite lower-
level linguistic problems.

Assessing the mental representation of a text is difficult. Questions in reading 
comprehension tests often focus directly on small parts of the text itself, and not on 
the mental model that has been built of the entire text, in which a connection with 
long-term memory has been made. In contrast, relationship judgements scaled by a 
pathfinder algorithm are a promising method of assessment of text-level integration 
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abilities. Building on the assumption that the mental representation of a text can be 
approximated by a network of concepts and their relations, properties of a reader’s 
representation of the text can be examined (Clariana, 2010). The similarity of a child’s 
text representation to the literal text can be seen as an indicator of textbase memory, 
while similarity to an expert model can be seen as a proxy for situation model quality 
(Fesel, Segers, Clariana, & Verhoeven, 2015). In the current study, we employed a 
pathfinder approach to measure textbase memory and situation model building ability 
in fourth-grade L1 and L2 readers, in order to investigate the impact of higher-order 
integration abilities on general reading comprehension outcomes in a linguistically 
diverse sample.

Levels of processing in reading comprehension

Definitions about what exactly reading comprehension entails differ, but there is 
general agreement that the outcome of successful reading comprehension is a mental 
representation of concepts from the text and their interrelations (Kendeou, van den 
Broek, White, & Lynch, 2009; Li & Clariana, 2018; Rapp, van den Broek, McMaster, 
Kendeou, & Espin, 2007; van den Broek & Helder, 2017). The construction-integration 
model of reading comprehension (van Dijk & Kintsch, 1983) distinguishes two levels 
of representation: the textbase, which is a propositional representation of the text, and 
the situation model, which is a more elaborate representation of the text integrated 
with prior knowledge. In the construction-integration framework, comprehension is 
a result of bottom-up processes such as word recognition and spreading activation to 
associated concepts, and top-down processes such as comprehension monitoring and 
inhibition of irrelevant associations (Kintsch, 2005). This is consistent with Perfetti 
and Stafura’s (2014) reading systems framework. According to the reading systems 
framework, word decoding activates linguistic and general knowledge, which then 
needs to be integrated through inferencing and monitoring processes. Word-to-text 
integration takes place at the levels of the sentence, textbase, and situation model. 
These models from reading research are also consistent with neurobiological models of 
language processing, such as the memory, unification, and control paradigm (Hagoort, 
2005), according to which word representations are retrieved from long-term memory 
and unified into larger units, a process that is guided by cognitive control. These models 
share the assumption that word recognition needs to be complemented with higher-
level cognitive processes such as inferencing and comprehension monitoring, and that 
the outcome of successful comprehension is a mental representation of relationships 
between concepts in a text.

The theoretical distinction between word decoding and higher-level comprehension 
processes is well-supported by a considerable body of research showing that in 
children learning to read, word decoding and language comprehension skills 
develop independently, at least to some extent, and that both contribute to reading 
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comprehension (e.g., Kendeou et al., 2009; Lervåg, Hulme, & Melby- Lervåg, 2017; Storch 
& Whitehurst, 2002; van Viersen, de Bree, Zee, Maassen, van der Leij, & de Jong, 2018). 
However, language comprehension as operationalized in this line of research subsumes 
a wide variety of skills, such as verbal working memory, vocabulary, and inferencing 
(e.g., Lervåg et al., 2017), which map onto different processing levels theoretically. For 
example, basic vocabulary and syntax might be sufficient to build a representation 
of the textbase, but for an integrated situation model, higher-level inferencing and 
comprehension monitoring are necessary. 

For children learning to read in their L1, there is evidence for a distinction between 
language and general knowledge on the one hand, and the ability to utilize both to 
construct a coherent mental representation from a text on the other hand. Research 
on inferencing, for example, has shown that inferencing is an important contributor 
to reading comprehension (Kendeou, McMaster, & Christ, 2016), which is separable 
from basic reading skills and vocabulary (Kendeou, Bohn-Gettler, White, & van den 
Broek, 2008) as well as from background knowledge (Cain, Oakhill, Barnes, & Bryant, 
2001). This does not mean that inferencing is entirely independent from lower-level 
language skills such as vocabulary, however. For children aged five to ten years, Currie 
and Cain (2015) found that vocabulary predicted the ability to make global coherence 
inferences. Adding to this, Cain and Oakhill (2014) reported that in ten- to eleven-year-
olds, vocabulary depth in particular was related to higher-level inferencing skill. Segers 
and Verhoeven (2016) found that both easy and more complex logical inferences were 
predicted by lexical quality, against their original hypothesis that only easier text-
based inferences would be related to vocabulary. Thus, while inferencing makes an 
independent contribution to reading comprehension, vocabulary and inferencing are 
clearly related.

Higher-level processing in second language reading comprehension 

For children who learn to read in their L2, low reading comprehension outcomes are 
a pervasive problem. Previous research has clearly shown that lower comprehension 
scores of L2 readers in primary school are linked to lower target language vocabulary 
(for a review, see Melby-Lervåg & Lervåg, 2014). This concerns both the number of words 
known (vocabulary breadth) and the quality of their representations (vocabulary 
depth) (Proctor et al., 2012), as well as the accessibility of semantic information (Cremer 
& Schoonen, 2013). L2 readers have also been found to have weaker target language 
syntactic skills (e.g., Geva & Farnia, 2012; Lesaux, Lipka, & Siegel, 2006). It is conceivable 
that problems in the lower-level processes of lexical access and syntactic integration 
also lead to poorer higher-level integration (see e.g., Segers & Verhoeven, 2016). 

Previous research on L2 reading comprehension in children provides evidence 
for the view that low L2 vocabulary hinders higher-level processing in L2 reading 
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comprehension. For example, Kieffer (2012) found that in Spanish-speaking English 
language learners, vocabulary was a better predictor of reading comprehension 
attainment than higher-level language skills such as story retell, contrary to findings 
for L1 peers. In a similar vein, Droop and Verhoeven (1998) found that minority 
language children could only use larger background knowledge to their advantage 
in linguistically less complex texts. Similarly, Burgoyne et al. (2013) reported that in 
third grade, children learning English as an additional language showed lower English 
reading comprehension scores, and that this was not only related to vocabulary, but 
also to poorer integration of background knowledge with information from the text. 
These findings are in line with the lexical quality hypothesis, according to which 
readers are hindered by their smaller vocabularies, which propagates to less effective 
higher-level integration processes. 

For adults, there are also indications that situation model building might be poorer 
in an L2 than in the L1. For example, Morishima (2013) reported that in contrast to L1 
English readers, adult Japanese learners of English failed to detect inconsistencies in a 
text when there was an intervening sentence between the prior information and the 
inconsistency. This was ascribed to difficulty in attention allocation when L2 lower-
level processing is demanding. Also consistent with this reasoning are the results of 
an event-related potential study by Romero-Rivas, Corey, Garcia, Thierry, Martin, and 
Costa (2015). They showed that, compared to native Spanish readers, L2 Spanish readers 
(with diverse L1s) showed an extended late negativity when integrating information 
that was inconsistent with prior world knowledge into the discourse context. This was 
interpreted as an indication of increased effort for L2 discourse integration. 

There is evidence that lower lexical quality in the L2 is related to increased cognitive 
effort in L2 discourse processing. For example, in a longitudinal fMRI study with adult 
foreign language learners, Grant, Fang, and Li (2015) found that as L2 proficiency grew, 
cognitive control engagement decreased, and semantic processing increased in a 
language membership judgement task. This is in line with findings by Prat and Just 
(2010), who reported that readers with larger vocabularies showed less activation 
in frontal regions than readers with poorer vocabulary when reading sentences of 
varying complexity. In all, it seems that L2 reader’s situation model building ability 
might mainly be hampered by lower lexical quality, which leads to an increased need 
for attentional resource allocation to lower-level linguistic processes. 

It has been suggested that, even if L2 lower-level processing is less efficient, L2 readers 
might be able to (partly) compensate for poorer lower-level L2 processes by increasingly 
engaging cognitive control, and partly relying on L1 knowledge to compensate for L2 
knowledge gaps (Hacquebord, 1999; Kim & Clariana, 2015; Welie, Schoonen, & Kuiken, 
2017). For example, Welie, et al. (2017) found that eighth-grade bilingual students did 
not show lower text-structure inferencing skills than their monolingual peers, despite 
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lower scores on basic language measures and on a standardized reading comprehension 
test. They argued that a compensatory mechanism might be at play, with bilinguals 
recruiting more other resources such as general reasoning ability and executive control. 
Furthermore, Kim and Clariana (2015) showed that when L2 readers were allowed to 
use their L1 in an L2 reading task, the resulting mental model of the text in the L2 was 
improved compared to a condition in which only the L2 was used. This suggests that L2 
readers might improve their comprehension by engaging L1 resources. L1 engagement, 
however, is a process that is likely to demand additional cognitive resources (Li & 
Clariana, 2018). This raises the question what the impact of higher-order integration 
abilities is on reading comprehension outcomes in children reading in their L2.

Assessment of textbase memory and situation model building

Research on reading comprehension usually investigates either the predictive skills 
that contribute to reading comprehension, or the component processes that result 
in the final mental representation (Kendeou et al., 2016). We argue that assessing 
the outcome of processes at the text level, such as textbase memory and situation 
model quality, also provides information about component skills, which can then be 
related to performance on standardized reading comprehension tests. Unfortunately, 
many of the measures traditionally used to assess the mental representation of text 
add considerable cognitive load to reading (such as think-aloud protocols), or rely on 
additional production skills (such as summary writing or retelling). Constructing 
a coherent representation of a whole text is a complex task – additional processing 
demands during assessment could obfuscate the process. Other measures make 
use of very short texts (such as in self-paced reading or event-related potential 
studies). Assessing shorter stretches of discourse might not be representative of the 
representation that is built of longer stretches of text, because of the higher cognitive 
load of processing longer texts. Both the addition of cognitive demands and the use of 
too short a text are problematic for the assessment of children, for whom higher-level 
processing is a skill still in development. 

A task that offers global text-level assessment with minimal additional cognitive and 
linguistic demands is thus needed. Building on the assumption that the mental model 
of a text consists of concepts and the relationships between them (Rapp et al., 2007; 
van den Broek & Helder, 2017; Zwaan, 2015), a promising method is asking readers how 
related they think concepts from a text are, after reading the text. The relationship 
judgements can be translated to proximity data, and scaled by a pathfinder algorithm. 
The pathfinder algorithm searches for the shortest paths between concepts, which 
reflect salient concept associations (Schvaneveldt, Durso, & Dearholt, 1989). The 
resulting network representation can be thought of as an approximation of the 
reader’s mental model of a text. The network can then be compared to a referent 
network (Clariana, 2010; Clariana & Wallace, 2009). Assuming that expert readers 



CHAPTER 4

86

converge in their mental models of a text, comparing a child’s network to the expert 
reference provides information about the quality of the mental model. The mental 
representation that experienced readers build of a text can be tapped by deriving an 
average pathfinder network from expert readers’ relationship judgements of concepts 
in the text. Similarity of a student’s network to the average expert network can be 
quantified by dividing the number of links in common between the two networks 
by the total number of links of both networks combined (intersection divided by the 
union, Clariana & Wallace, 2009). Similarity calculated in this way captures how many 
conceptual relations from the text are extracted by expert readers and students. 

Previous research has successfully applied the pathfinder network approach in order to 
investigate reading comprehension. For example, Davis and Guthrie (2015) showed that 
the similarity between high school students’ pathfinder networks and expert networks 
was correlated with a standardized reading comprehension measure. Similarity of 
student and expert networks of concepts in a text has also been found to reflect text 
coherence (Britton & Gülgöz, 1991). Fesel et al. (2015) extended this line of research by 
investigating different levels of mental text representation: They assessed similarity to 
a sequential text network (reflecting proximity of terms in a text) as a representation 
of linear text knowledge, and similarity to a referent expert network as a measure of 
knowledge network quality, and used both measures to predict reading comprehension 
of the same text in monolingual Dutch sixth-grade readers. They found that similarity 
to the sequential model predicted reading comprehension, and that similarity to the 
expert model only predicted reading comprehension in a more complex hypertext 
reading condition. 

The two similarity measures used by Fesel et al. (2015) map onto theoretically different 
levels of text comprehension: Similarity to sequential text reflects the propositions that 
are contained in the text – mapping onto textbase memory –, while similarity to an 
expert network also captures elaborative inferencing and integration of knowledge 
across text sections, mapping onto situation model building. While Fesel et al. (2015) 
used pathfinder network measures to predict scores on reading comprehension 
questions on the same text, it should also be possible to relate children’s ability to 
remember the textbase, and to build a situation model of the text, to their general 
reading comprehension outcomes. Assessing children’s text representation, relating 
this to comprehension as measured on a different text, and controlling for other 
cognitive and linguistic skills, would allow to better disentangle the contribution of 
abilities at different levels of comprehension.

Current study

In the current study, we employed a pathfinder network approach to measure textbase 
memory and situation model building ability in a sample of linguistically diverse 
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fourth-grade students in the Netherlands. Participants were also assessed on nonverbal 
reasoning, working memory, decoding efficiency, vocabulary, grammar, and general 
reading comprehension. The standardized general reading comprehension outcome 
measure was unrelated to the materials used to assess textbase memory and situation 
model building ability. This allowed us to address the following questions:

1  Do L1 and L2 readers in primary school differ in their textbase memory and situation 
model building ability, in addition to differences in vocabulary, grammar, and 
general reading comprehension?

2  Do textbase memory and situation model building ability predict general reading 
comprehension to the same extent in L1 and L2 readers, over and above nonverbal 
reasoning, working memory, decoding, vocabulary, and grammar?

Concerning the first research question, we expected L2 learners to score lower than L1 
learners on vocabulary, grammar, and general reading comprehension, in line with 
previous research. Regarding textbase memory and situation model building ability, on 
the one hand, it could be expected that L2 learners score lower on these measures too, as 
lower-level linguistic processing propagate higher-level integration processes. On the 
other hand, L2 readers may rely on L1 knowledge and more cognitive control, leading to 
similar levels of higher-level processing. With respect to the second research question, 
we expected textbase memory and situation model building ability to predict general 
reading comprehension to the same extent in L1 and L2 readers, on top of cognitive and 
linguistic factors.

Method

Participants

The participants were 178 fourth-grade children in the Netherlands (90 girls, 88 boys; 
mean age 10 years, SD = 5 months). In the seven participating schools (ten classrooms), 
all fourth-grade children born in the Netherlands without language or reading 
disorders took part in the study, unless their parents or guardians declined consent. The 
current sample is identical to the sample in Raudszus et al. (2018). For 76 participants, 
Dutch was the only language they used (L1 group); 102 used Dutch and another 
language (L2 group). The L2 children had diverse language backgrounds. Languages 
represented most in the bilingual group were Turkish (21%), Moroccan Arabic (19%), and 
Berber (15%). Participants’ bilingualism status was assessed by means of a language 
background questionnaire. Children were asked if they knew any language other than 
Dutch, and if so, what language(s) they spoke with their mother, father, siblings, friends, 
and extended family, respectively. Answers were coded as 1 (only Dutch), 2 (mostly 
Dutch, sometimes other language), 3 (mostly other language, sometimes Dutch), 4 (only 
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other language). Any answer other than ‘only Dutch’ on the questionnaire meant the 
child was categorized as bilingual (following Cremer & Schoonen, 2013; Melby-Lervåg 
& Lervåg, 2014).

Materials

Standardized measures of precursors of reading comprehension

Nonverbal reasoning. Nonverbal reasoning was assessed by the Raven Standard 
Progressive Matrices (Raven, 2006). In this task, children were shown 60 patterns with 
a missing piece, and were asked to indicate which piece would complete the pattern. 
Patterns were grouped into five sets of increasing difficulty. Each correct answer was 
awarded one point, resulting in a maximum of 60 with higher scores indicating better 
nonverbal reasoning ability. Test-retest reliability is reported to be .88 for 13-year-olds 
(Raven, 2006).

Working memory. Working memory was assessed by the backward digit span of the 
Wechsler Intelligence Scale for Children III, Dutch version (WISC-III-NL, Kort et al, 2005). 
The experimenter named sequences of digits that the child had to repeat in reverse 
order, starting with a sequence of two digits. Every two trials, the length of the sequence 
was increased by one digit, until the child failed to correctly reverse two sequences of 
the same length. Each sequence that was repeated backwards correctly was awarded 
one point, with a maximum of 16 points. Cronbach’s α and split-half reliability indices 
range from .50 to .66 (Kort et al., 2005).

Decoding. Word decoding was assessed by the Eén-Minuut-Test [One Minute Test] 
Version B (Brus & Voeten, 1999). In this task, children were given one minute to read 
aloud as many Dutch words as possible, increasing in orthographic complexity. The 
score on the task was the amount of words read correctly within one minute, with a 
maximum of 116. Parallel test reliability ranges from .89 to .92 (Brus & Voeten, 1999). 

Pseudoword decoding was assessed by the Klepel Version B (van den Bos, Lutje Spelberg, 
Scheepstra & de Vries, 1994), in which the child was given two minutes to read out as 
many pseudowords as possible, with the pseudowords increasing in complexity. The 
score was the amount of pseudowords read correctly in two minutes, with a maximum 
score of 116. Parallel test reliability is .89 (van den Bos et al., 1994). 

For subsequent analyses, word and pseudoword decoding scores were standardized 
and averaged into one ‘decoding’ score.

Vocabulary. Vocabulary depth in Dutch was assessed by the Word Definition Task of 
the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
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Grades 4-6] (Verhoeven & Vermeer, 1993). In this task, the child was asked to define 
words that the experimenter named. Based on the scoring guidelines, complete formal 
definitions were awarded 2 points, and functional definitions were awarded 1 point. The 
test had 25 items, resulting in a maximum score of 50. Cronbach’s α for this test is .90 
(Verhoeven & Vermeer, 1996).

Dutch vocabulary breadth was assessed by the Peabody Picture Vocabulary Test (PPVT-
III-NL, Schlichting, 2005). As the experimenter named a word, the child was shown four 
pictures and had to point to the one depicting the word. Items were grouped in sets of 
12, and after 9 incorrect answers in one set, the task was discontinued. Each correct item 
was awarded one point. In accordance with the testing manual, assessment started 
with a particular set. Lower-numbered sets were assumed to be known and given 
a full score. Because we expected the children in our sample to have relatively small 
vocabularies, assessment was started with set 6 for all participants, originally intended 
for ages 5;6-6;5. Reliability (lambda2-coefficient) ranges between .89 to .97 for children 
(Schlichting, 2005).

For subsequent analyses, one ‘vocabulary’ score was computed by standardizing and 
averaging the vocabulary depth and breadth scores.

Grammar. Knowledge of Dutch grammar was assessed by the Sentence Reading Task 
of the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993). In this task, children read sets of three 
sentences and had to indicate which sentence was incorrect, or whether all sentences 
were correct. Incorrect sentences contained violations of difficult features of Dutch 
grammar, such as verbal morphology, word order, and gender agreement. Each correct 
answer was awarded one point, with a maximum of 40 points. Cronbach’s α for this test 
is .86 (Verhoeven & Vermeer, 1996).

General reading comprehension. General reading comprehension was assessed by 
the Text Reading Task 2 of the Taaltoets Allochtone Kinderen Bovenbouw [Language 
Test for Minority Children Grades 4-6] (Verhoeven & Vermeer, 1993). Children read 
two expository texts of approximately 300 words, which contained gaps. For each gap, 
children were asked which of three options fit the gap best. In order to choose the correct 
answer, children had to combine information from the surrounding context and world 
knowledge. Each correct answer was awarded one point, with a maximum of 40 points. 
Cronbach’s α for this test is .75 (Verhoeven & Vermeer, 1996).

Pathfinder networks as a measure of text-level abilities

Pathfinder networks. To assess children’s text-level abilities, a pathfinder network 
approach was used (Clariana & Wallace, 2009). This approach is based on the 
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assumption that knowledge consists of associations between concepts, and that this 
knowledge structure can be elicited by similarity ratings (Schvaneveldt et al., 1989). We 
collected similarity ratings using a computerized sorting task (jRateDrag v.2.0, Schuelke 
(n.d.)). Children first read a 500-word text on an unfamiliar topic (malaria), taken from 
the materials of de Leeuw, Segers, and Verhoeven (2014), who adapted the text from 
Bouckaert (2007). After participants read the text, the text was taken away. Participants 
were then instructed that they would see terms on a computer screen, and that the task 
was to ‘drag words that are more related closer together and words that are less related 
further apart’. The terms were 14 core concepts from the text selected by the first author. 
Children could try out the task with three practice terms not included in the text, to 
get used to the interface. After the practice, they completed the actual sorting task on 
their own: Fourteen core terms from the malaria text written in black ink appeared 
distributed over the task window randomly, and were to be sorted. To reduce cognitive 
load, terms that were moved already turned green. Children could not refer back to the 
text during the sorting task. When the child said he or she was ready, the experimenter 
asked whether they were happy with the location of all terms on the screen, and 
closed the interface. To ensure children had read the text, they were asked five yes-/
no-questions about the contents. Monolinguals and bilinguals did not differ on this 
task (ML1 = 3.7, SDL1 = 0.9; ML2 = 3.5, SDL2 = 1.0; p= .34, d = 0.14). For each child, a similarity 
matrix was then computed from pixel distances in the final sorted map, containing one 
distance value for each pair of terms in the task. Similarity matrices were transformed 
into network structures by a pathfinder scaling algorithm as implemented in 
JPathfinder v 1.0, with Minkowski’s r set to 3 and q = n-1. These parameter settings 
were found to result in networks which capture both local relations and more global 
inferences (Tang & Clariana, 2017a; Taricani & Clariana, 2006). Figure 4.1 shows an 
example of a sorting task screen, proximity matrix, and pathfinder network for one 
participant.

Textbase memory. To assess children’s textbase memory, a sequential model of 
the terms as they appear in the text was created, following the approach described 
in Clariana (2010). All terms used in the sorting task were extracted from the text in 
the order in which they appeared in the text. Adjacent words received a value of 1 in 
a proximity matrix, non-adjacent terms a value of 0, and a pathfinder network was 
computed from the matrix (r = 3 and q = n-1). Figure 4.2 shows the sequential pathfinder 
network. For each child, the similarity of their pathfinder network to the sequential 
network was calculated. Network similarity was defined as the number of links in 
common between the networks divided by the total number of links of both networks 
combined (intersection divided by the union, Clariana & Wallace, 2009). The sequential 
text model has 21 links. Thus, by way of illustration, if a child’s model has 16 links, of 
which 9 are the same as in the sequential text model, this would result in a similarity of 
9/(21+16)=.24. Similarity calculated in this way can range between 0 and 1, with higher 
values indicating better textbase memory.
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Figure 4.1  Example sorting task and pathfinder network from one participant. From top to 
bottom: Terms as sorted by the participant, proximity matrix (distance in pixels between 
terms), and pathfinder network (r = 3, q = n-1) derived from the proximity matrix. Figure is 
available under https://doi.org/10.6084/m9.figshare.5437432.v3 under CC license.
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Figure 4.2  Sequential model. Similarity to this model was used to assess textbase memory. 
Figure is available under https://doi.org/10.6084/m9.figshare.5437462.v2 under CC license.

Figure 4.3  Average expert pathfinder network. This model was used as a benchmark to 
assess situation model building ability. Figure is available under https://doi.org/10.6084/
m9.figshare.5437465.v2 under CC license.

 
Situation model building ability. To assess situation model building ability, children’s 
networks were compared to a referent expert network (following, e.g., Fesel et al., 2015). 
For the referent network, ten literacy researchers from our department completed the 
same task as the children, and median distances were calculated from their sorting 
task data. The pathfinder network derived from the expert average (r = 3, q = n-1) is 
shown in Figure 4.3. The expert network clearly depicts the gist of the text, which can 
be paraphrased as follows (core concepts italicized): Malaria infection is spread by 
mosquitoes, which carry a parasite. The parasite goes into the liver, where it affects red 
blood cells, so they cannot transport oxygen well anymore. To protect oneself against 
malaria, one can use mosquito repellent, mosquito nets, and pills. Malaria symptoms 
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resemble the flu, and malaria is a risk when travelling to regions of Africa. This indicates 
that pathfinder networks derived from relationship judgements do indeed capture 
meaningful aspects of the text. To further check the validity of the referent network, we 
estimated the correlations (square root of similarity) between each expert’s pathfinder 
network and the referent network. Correlations ranged from r = .59-.71, which is 
comparable to the values found by Fesel et al. (2015). The similarity between each child’s 
network and the referent expert network was computed by calculating the intersection 
of networks divided by the union, resulting in a value between 0 and 1, with higher 
similarity indicating better situation model building ability. For example, the average 
expert network has 20 links. If a child’s network has 16 links, of which 9 are the same as 
in the expert model, this would result in a similarity of 9/(20+16)=.25.

Procedure

After the study was approved by the Ethics Committee of our university, the first author 
contacted schools with a high population of bilingual students. Seven schools agreed 
to participate. They received information about the findings and individual results in 
exchange for their collaboration. Parents or guardians of the participant received a 
letter about the study, and could decline consent for the participation of their child.

Children were tested in the second half of fourth grade. The nonverbal reasoning 
task was administered in a classroom session of 40 minutes. The general reading 
comprehension and grammar tasks were administered in one classroom session of two 
times 30 minutes with a break in between. All other tasks were administered in two 
individual sessions of 30-45 minutes each. The individual sessions also included two 
computerized reading tasks used for another study. All tests were conducted by the first 
author and seven trained undergraduate students of Educational Science. 

Analyses

Nine children (three monolingual, six bilingual) had missing scores on the nonverbal 
reasoning task due to absence during the classroom session. Five of these children (two 
bilingual, four monolingual) also had missing scores due to absence during the grammar 
and general reading comprehension assessment. Missing values were deleted casewise 
for t-tests and listwise for the regression analyses. All statistical analyses were conducted 
with R (version 3.4.1, R Core Team, 2017). Differences between L1 and L2 readers were 
investigated by means of independent samples t-tests. The contribution of text-level 
abilities to general reading comprehension was investigated by means of hierarchical 
regression and commonality analysis. Model assumptions were tested using the gvlma 
package version 1.0.0.2 (Peña & Slate, 2006). The commonality analysis was carried out 
using Nimon, Oswald, and Roberts’ (2013) yhat package (version 2.0-0). The visualization 
of commonality coefficients was inspired by Lex and Gehlenborg (2014).
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Results

Differences between L1 and L2 readers

To investigate mean differences between monolingual and bilingual readers, 
independent sample t-tests were conducted. Table 4.1 shows the descriptive statistics 
for all quantitative measures included in this study. L2 readers did not differ from L1 
readers with respect to nonverbal reasoning (p = .07, d = 0.29) and working memory (p 
= .96, d = 0.01). L2 readers were more efficient than L1 readers at word decoding (p < .01, 
d = -0.45) and pseudoword decoding (p < .001, d = -0.57), but L2 readers had lower scores 
than L1 readers on vocabulary depth (p < .001, d = 0.62), vocabulary breadth (p < .001, d = 
0.67), grammar (p < .05, d = 0.31), and general reading comprehension (p < .01, d = 0.47). L1 
and L2 readers did not differ significantly in their textbase memory (p = .85, d = 0.03) or 
situation model building ability (p = .24, d = 0.18).

Table 4.1  Mean scores on cognitive and linguistic measures for L1 and L2 children
L1 L2

n M (SD) Range n M (SD) Range

Nonverbal reasoning 73 39.9 (7.2) 20-53 96 37.9 (7.1) 20-57

Working memory 76 4.3 (1.1) 2-7 102 4.3 (1.4) 1-8

Word decoding 76 61.9 (11.3) 37-87 102 67.7 (13.8) 34-102

Pseudoword decoding 76 50.4 (14.1) 19-84 102 59.2 (16.4) 22-105

Vocabulary depth 76 24.7 (7.0) 9-39 102 20.1 (7.6) 4-37

Vocabulary breadth 76 116.7 (10.2) 95-144 102 109.8 (10.5) 81-135

Grammar 75 21.0 (6.7) 6-35 98 19.0 (6.0) 4-31

Textbase memory 76 .14 (.05) .06 - 0.3 102 .14 (.06) .03-.30

Sit. model building ability 76 .21 (.08) .07-.42 102 .20 (.08) .03-.42

Reading comprehension 75 25.6 (5.8) 9-36 98 23.0 (5.0) 7-33

Textbase memory and situation model building ability as predictor of 
general reading comprehension

Bivariate correlations of all variables included in subsequent analyses are shown in 
Table 4.2, with correlations for the L1 group below the diagonal, and correlations for 
the L2 group above the diagonal. For both groups, general reading comprehension was 
positively correlated with vocabulary, grammar, textbase memory, and situation model 
building ability. For the L1 group, nonverbal reasoning and working memory were also 
positively correlated with general reading comprehension, whereas in the L2 group, a 
positive correlation between general reading comprehension and decoding was found.
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Table 4.2  Correlations between variables used in the regression analysis for L1 (below the 
diagonal) and L2 (above the diagonal)

                                              L2
L1

1 2 3 4 5 6 7 8

1  Nonverbal reasoning – .10 -.14 .19 .31** .12 .23* .14

2  Working memory .45*** – .25* .08 .35*** -.17 .02 .13

3  Decoding .17 .18 – .03 .27** .07 .04 .30**

4  Vocabulary .50*** .27* .04 – .33*** .29** .30** .50***

5  Grammar .55*** .45*** .37** .44*** – .18 .29** .54***

6  Textbase memory .19 .15 -.13 .18 .23* – .36*** .30**

7  Sit. model building ability .27* .12 .10 .26* .34** .46*** – .34***

8  Reading comprehension .51*** .28* .20 .61*** .62*** .24* .34*** –

Note. *** p < .001, ** p < .01, * p < .05

 
A hierarchical multiple regression analysis was conducted to evaluate the contribution 
of situation model building ability to general reading comprehension (see Table 4.3). In 
the first step, bilingualism status was entered as a known predictor of general reading 
comprehension. In the second step, two general cognitive ability measures, nonverbal 
reasoning and working memory, were added. In the third step, all linguistic predictors 
were entered. Measures of higher-level processing were added next, in separate 
steps to investigate their independent contribution: In the fourth step, textbase 
memory was added to the model, not contributing additional explained variance. 
In the fifth step, situation model building ability was added to the model and found 
to explain a significant amount of extra variance. In the sixth step, the interaction 
between textbase memory and bilingualism and situation model building ability and 
bilingualism were not significant predictors and did not explain additional variance. 
Effects of bilingualism (step 1) and nonverbal reasoning (step 2) disappeared after 
adding linguistic predictors (step 3). In the final model, vocabulary (β = 0.35), grammar 
(β = 0.34), and situation model building ability (β = 0.26) emerged as significant 
predictors. The model’s residuals were examined and not found to violate any 
assumptions, using the procedure described in Peña and Slate (2006) as implemented 
in Peña and Slate (2014).
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Table 4.3  Hierarchical regression analysis predicting reading comprehension

Predictor     ΔR2 B SE B β

Step 1
 Constant
 Bilingualism

.036** 25.41
-2.19

0.61
0.81

–
-0.20**

Step 2
 Constant
 Bilingualism
 Nonverbal reasoning
 Working memory

.107*** 14.46
-1.76
0.21
0.57

2.36
0.78
0.05
0.30

–
-0.16*
0.29***
0.14

Step 3
 Constant
 Bilingualism
 Nonverbal reasoning
 Working memory
 Decoding
 Vocabulary
 Grammar

.317***

17.52
-0.64
0.04

-0.22
0.68
2.38
0.33

1.98
0.67
0.05
0.26
0.35
0.40
0.06

–
-0.06
0.05

-0.05
0.12
0.39***
0.39***

Step 4
 Constant
 Bilingualism
 Nonverbal reasoning
 Working memory
 Decoding
 Vocabulary
 Grammar
 Textbase memory

.008

24.45
-0.72
0.03

-0.14
0.68
2.22
0.31

10.83

2.10
0.66
0.05
0.26
0.35
0.40
0.06
5.85

–
-0.07
0.04

-0.03
0.12
0.36***
0.37***
0.11

Step 5
 Constant
 Bilingualism
 Nonverbal reasoning
 Working memory
 Decoding
 Vocabulary
 Grammar
 Textbase memory
 Situation model building ability

.015*

15.57
-0.74
0.02

-0.11
0.67
2.11
0.29
5.96

10.06

2.08
0.65
0.05
0.26
0.34
0.40
0.06
6.11
4.17

–
-0.07
0.03

-0.03
0.12
0.35***
0.34***
0.06
0.15*

Step 6
 Constant
 Bilingualism
 Nonverbal reasoning
 Working memory
 Decoding
 Vocabulary
 Grammar
 Textbase memory
 Situation model building ability
 Bilingualism*Textbase memory
 Bilingualism*Sit. model building ability

-.000

14.58
0.96
0.02

-0.11
0.64
2.12
0.29
2.54

17.15
4.77

-11.28

2.29
1.98
0.05
0.26
0.35
0.40
0.06

10.18
6.72

12.84
8.29

–
0.09
0.03

-0.03
0.12
0.35***
0.34***
0.03
0.26*
0.07

-0.25

Total adjusted ΔR2 .483***

Note. *** p < .001, ** p < .01, * p < .05
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Unique and interrelated contributions to general reading 
comprehension

While hierarchical regression makes it possible to investigate the unique contribution 
of a predictor to a model’s explained variance, commonality analysis offers a more 
complete picture of regression effects, giving insight into the interrelations between 
predictors (Nimon & Reio, 2011). For commonality analysis, first an all possible subset 
(APS) regression is conducted. From the APS regression, for each predictor, shared and 
unique variance can be computed. We employed Nimon, Oswald, and Roberts’ (2013) 
yhat package (version 2.0-0) to examine the commonality coefficients of the above 
regression model. 

Figure 4.4  Unique and shared variance of reading comprehension explained. The upper bar  
graph shows unique and shared variance explained by the combinations of variables, as 
indicated by dots in the matrix below. Only sets explaining more than 1% of variance are 
shown. Sets of variables containing situation model building ability are highlighted in black. 
The bar chart on the left shows the total amount of variance explained by a variable (unique 
plus shared).

Figure 4.4 illustrates the results. Considering unique prediction, vocabulary and 
grammar explained the largest amount of general reading comprehension variance 
(8.6% and 7%, respectively), followed by situation model building ability (1.8%). A lot 
of variance was shared between predictors. Vocabulary explained 22.6% of general 
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reading comprehension variance in concert with other predictors; for grammar this 
was 26%. The largest shared explained variance was contributed by grammar and 
vocabulary (3.7%), decoding and grammar (2.2%), and nonverbal reasoning, grammar, 
and vocabulary (2.1%). Situation model building ability had 14% explained variance 
shared with other predictors, mainly vocabulary, grammar, textbase memory, and 
nonverbal reasoning. Textbase memory explained virtually no variance uniquely 
(0.03%), but it contributed 8% of shared variance, mainly with grammar, vocabulary, 
situation model building ability, and nonverbal reasoning.

Discussion

The present study extended previous research on the predictors of reading 
comprehension, by investigating textbase memory and situation model building 
ability in fourth-grade L1 and L2 readers, and relating these to their general reading 
comprehension, as measured by an unrelated standardized measure. We found that 
assessing children’s mental model of a text by deriving pathfinder networks from 
relationship judgements was a fruitful strategy. Textbase memory and situation 
model building ability did not differ between L1 and L2 children, while there was an 
L2 disadvantage for vocabulary, grammar, and general reading comprehension. 
Situation model building ability, but not textbase memory, predicted general reading 
comprehension uniquely in both groups, along with vocabulary and grammar. 
Commonality analysis showed that situation model building explained 1.8% of general 
reading comprehension variance uniquely and 14% in concert with other predictors. 
Textbase memory contributed no unique variance, but had 8% of explained variance 
shared with other predictors. Situation model building ability and textbase memory 
shared variance with vocabulary, grammar, nonverbal reasoning, and each other.

The children in our sample were similar in their language usage patterns and scores on 
standardized measures to reports from the previous literature. The L2 children reported 
to use their L1 most with their parents, both L1 and L2 with their siblings, and mostly 
L2 with their friends, a pattern that is often found in multilingual homes (Unsworth, 
2016). As has been found before, L2 and L1 readers did not differ in working memory 
and nonverbal reasoning, but L2 readers had weaker target language vocabulary, 
grammar, and general reading comprehension, while decoding was a relative strength 
(Melby-Lervåg & Lervåg, 2014). In accordance with the previous literature, the effect 
of bilingualism on reading comprehension was mediated by linguistic predictors, 
and vocabulary and grammar emerged as the most important predictors of reading 
comprehension (Babayiğit, 2015). 

Concerning higher-level processing, we found no differences between L1 and L2 
readers in their textbase memory or situation model building ability. This is in contrast 
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to several previous studies on other higher-level skills in L2 readers (e.g., Burgoyne 
et al., 2013; Droop & Verhoeven, 1998; Kieffer, 2012), but in line with the recent study 
by Welie et al. (2017). Despite an L2 disadvantage in vocabulary, grammar, and a 
standardized reading comprehension measure (in line with our first hypothesis), L2 
readers seem to be able to construct a mental model of a text to the same extent as 
L1 readers. This is in line with earlier findings suggesting that, when L2 readers are 
assessed on propositional content rather than on specific lexical or syntactic items, 
they are likely to score similarly to their L1 peers (Sorenson Duncan, 2017; Verhoeven 
& Vermeer, 1984). L2 readers might be able to compensate for less efficient processing 
at lower linguistic levels by increasingly engaging cognitive control, possibly patching 
gaps in their L2 knowledge by recruiting L1 conceptual representations (Li & Clariana, 
2018). A different explanation is that the expository text we used, while appropriate 
for the grade level, was quite difficult for the children in our sample. The presence of 
unfamiliar words might have levelled the playing field, as all children had to infer some 
words from the text. The same can be said for the unfamiliar topic: Both monolingual 
and bilingual children had to rely on information from the text, so differences in 
background knowledge that are often found between monolinguals and bilinguals 
(Droop & Verhoeven, 1998), are also less likely to play a role. Bilinguals might in fact 
have an advantage in that situation, as they are more used to making inferences based 
on incomplete knowledge (Hacquebord, 1999). The majority of bilinguals in our sample 
was not more likely than L1 participants to have previous knowledge of the text topic, 
malaria. Only ten participants spoke languages of countries with a high incidence of 
malaria, and removing those participants from the analysis did not change the pattern 
of results. Further research is needed to disentangle the effects of L1 and L2 vocabulary, 
background knowledge, and cognitive control engagement on situation model building 
ability in monolingual and bilingual readers. 

Regarding the contribution of higher-level processing to general reading 
comprehension outcomes, we found that for both L1 and L2 readers, textbase memory 
shared explained variance of general reading comprehension with vocabulary, 
grammar, situation model building ability, and nonverbal reasoning. However, it did 
not contribute unique variance to general reading comprehension. As Fesel et al. (2015) 
did find a contribution of textbase memory to reading comprehension, our findings 
are, at first sight, surprising. However, Fesel et al. (2015) used similarity to a sequential 
text model to predict comprehension questions on the same text. It is conceivable that 
remembering the textbase of one text would predict comprehension scores for the same 
text, but it might not be a skill that predicts reading comprehension in general. This is 
even more so considering that our measure of textbase memory, like the one in Fesel et 
al. (2015), compared children’s mental model to a sequential model of the text, in which 
terms occurring close together in the text were linked. In the construction-integration 
model, the textbase is constructed on the basis of argument overlap rather than 
proximity alone. It is possible that our text memory measure reflected literal memory 
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of the order of concepts in the text, rather than of propositions and their interrelations. 
Future research should investigate how the similarity of a student’s mental model 
to a network based on propositional analysis predicts reading comprehension. An 
even more fine-grained measure might be achieved by using connection strength 
as predicted by computational models such as the Landscape Model (Tzeng, van den 
Broek, Kendeou, & Lee, 2005; van den Broek, Young, Tzeng, & Linderholm, 1999) as a 
basis for the referential model. 

Situation model building ability, on the other hand, did predict general reading 
comprehension, both considering shared variance with other predictors (especially 
nonverbal reasoning, grammar, vocabulary, and textbase memory), and as a unique 
predictor. It is important to note that situation model building ability was measured 
using a different text than the one used in the standardized general reading 
comprehension assessment, and that the most important known cognitive and 
linguistic precursors were controlled for. This suggests that situation model building 
ability is a measurable and transferrable skill, distinct from nonverbal reasoning and 
language proficiency. Our findings confirm theoretical predictions on the importance 
of situation model building for reading comprehension (Perfetti & Stafura, 2014; van 
Dijk & Kintsch, 1983), and extend previous research that has shown inferencing to be 
relatively independent of linguistic abilities (e.g., Kendeou et al., 2008). It remains to 
be investigated what constitutes the core of this situation model building ability, i.e., 
what elements of similarity between a reader’s situation model and the referent expert 
network are most predictive of reading comprehension differences. Representing the 
relationship of complex clusters of concepts, relying on both linguistic knowledge and 
cognitive ability, is a likely constituent, considering the shared variance with nonverbal 
reasoning, vocabulary, and grammar.

With respect to the relative contributions of textbase memory and situation model 
building ability to general reading comprehension, in line with our expectations, we 
did not find differences between L1 and L2 readers. After general linguistic and cognitive 
skills are accounted for, the ability to build up a mental representation of a text seems 
to be equally important for L1 and L2 readers.

To our knowledge, ours was the one of the first studies to combine a sorting task with 
a pathfinder algorithm to assess children’s situation model building ability. This 
method has considerable practical and methodological advantages compared to other 
assessment methods: Children can complete the task fast and intuitively. The task does 
no put demands on dual processing (as do think-aloud tasks), language production 
(as do open-ended questions), distractor effects (as do multiple choice tasks), or detail-
oriented questions with one single correct answer (as inference questions often do). 
Even when part of the text was not understood by the reader, or some of the terms 
in the sorting task were unknown, it was still possible to be credited for the part that 



SITUATION MODEL BUILDING ABILITY UNIQUELY PREDICTS L1 AND L2 READING COMPREHENSION

101

4

was understood. A disadvantage of the method as implemented in this study is that 
the terms in the sorting task were pre-selected. Children were thus not challenged to 
decide which terms in the text contain relevant information. On the other hand, this 
allows for comparison of the networks with an expert reference network. Centrality of 
the terms in the pathfinder network still gives an indication of the relevance of terms 
in the participants’ mental model. For example, inspection of the average child network 
shows that many children connected flu to all other ‘health terms’ (infect, pills, red blood 
cells), indicating that many children failed to notice its peripheral role in the text. The 
experts, on the other hand, linked flu to malaria, reflecting their understanding that the 
flu was only an example of something resembling malaria.

At this point, several limitations of the current study need to be acknowledged. Our 
sample of L2 children was very heterogeneous. Considering that the representation 
of knowledge structures varies across languages (Kim & Clariana, 2015), future 
research should investigate whether native language typology has an influence on 
situation model building in L2 reading. In addition, to further investigate the role of 
cognitive control and L1 engagement in compensating for L2 knowledge gaps, future 
research should aim to directly measure the allocation of cognitive resources and the 
activation of L1 concepts during L2 reading, and relate these to measures of situation 
model building. Another limitation of our study is that we did not collect relationship 
judgements to construct a baseline model before children read the text. However, 
previous research has shown that performing a sorting task can influence the mental 
model of the topic area (Tang & Clariana, 2017b), so administering the sorting task 
before reading could have influenced text processing during reading. Finally, we 
measured all constructs at one time point only, and therefore cannot make any claims 
on causality. Longitudinal investigations of the contribution of situation model 
building ability to reading comprehension outcomes would be valuable to extend and 
validate the current findings, as would the inclusion of both a standardized reading 
comprehension measure and a traditional measure of comprehension of the text used 
for the pathfinder task.

In conclusion, a sorting task combined with a pathfinder network approach is useful 
for assessing text-level processing skills in primary school readers, which allows us 
to expand our explorations of classical theories of reading comprehension. L1 and L2 
readers did not differ in textbase memory nor situation model building ability despite 
L2 readers’ weaker target language skills, indicating that higher-level processes 
might be a relative strength in L2 readers. However, this was not reflected in a larger 
contribution of these skills to general reading comprehension in L2 readers. For both 
L1 and L2 readers, situation model building ability uniquely contributes to general 
reading comprehension outcomes, over and above grammar and vocabulary. L2 reading 
comprehension problems seem to originate at the level of L2 linguistic knowledge, 
rather than through problems in higher-level unification.



CHAPTER 4

102

References
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Abstract

The present study examined patterns and predictors of reading comprehension 
growth in L1 and L2 readers in the upper grades of primary school. Previous research 
suggests that L1 and L2 readers differ in their growth trajectories, and that differences 
in language proficiency play a role in this. However, how predictors at different levels 
of processing influence growth has not been investigated. In particular, the role of 
unification skills such as syntactic integration and the ability to form a situation model 
of a text is under-investigated.
In a longitudinal study, 63 L1 Dutch and 109 L2 Dutch readers were followed from 
fourth to sixth grade (mean ages 10 to 13 years). L2 children had a variety of language 
backgrounds. In grade four, five, and six, reading comprehension was assessed. In grade 
four, participants were also assessed on cognitive ability (nonverbal reasoning, working 
memory), decoding, vocabulary, and unification skills (syntax, situation model building 
ability). Patterns and predictors of growth were investigated by means of mixed effects 
modelling.
Reading comprehension growth was predicted by vocabulary and decoding, such 
that participants with lower decoding or vocabulary scores made more reading 
comprehension gains. L1 and L2 readers with high vocabulary scores did not differ 
in their reading comprehension growth. L2 readers with low vocabulary made less 
reading comprehension gains than L1 readers with low vocabulary. Unification skills 
predicted initial reading comprehension, but not growth.
Findings suggest that linguistic skills above the word level predict initial reading 
comprehension but not growth. Children with lower initial literacy skills caught up 
on reading comprehension, but this was less true for L2 children. L2 children with high 
vocabulary, however, did not differ from their L1 peers.
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Introduction

Reading comprehension is a key skill for children to acquire in primary school. Many 
children around the world face the task of acquiring this skill in a language which is not 
the same as their home language. While those second language (L2) readers generally 
develop good decoding skills, their reading comprehension lags behind that of their 
peers reading in their first language (L1) (for a review, see Melby-Lervåg & Lervåg, 2014). 
L2 readers’ reading comprehension lag has been found to be largely attributable to 
lower target language proficiency (Melby-Lervåg & Lervåg, 2014). Language proficiency 
can be dissected into several component skills relevant for reading comprehension. 
Previous research has shown that in both L1 and L2 readers, reading comprehension 
outcomes are predicted by vocabulary (Droop & Verhoeven, 2003), syntactic skills 
(Farnia & Geva, 2013), and the ability to build a mental model of the text, the situation 
model (Raudszus, Segers, & Verhoeven, 2019). However, how these precursor skills 
influence reading comprehension growth, and whether this differs between L1 and 
L2 readers, is insufficiently known. In particular, precursors above the word level, such 
as syntax and the ability to build a mental model of a text, are under-investigated. To 
better understand patterns of reading comprehension growth in L1 and L2 readers, the 
current study investigated reading comprehension growth and its precursors at the 
word, sentence, and text level in a sample of L1 and L2 Dutch readers who were followed 
from fourth to sixth grade.

Component skills of reading comprehension

For proficient reading comprehension, it is not only essential that readers can decode 
words and access their meaning, but also that they integrate these meaning elements 
into larger units. Indeed, the influential reading systems framework (Perfetti & Stafura, 
2014) posits that word representations which have been activated by decoding need 
to be integrated through inferencing and monitoring processes, in order to form 
representations of sentences, and then of a whole text. The reading systems framework 
incorporates different levels of representation in reading comprehension, based on the 
construction-integration framework (Kintsch & van Dijk, 1978): The textbase, which 
contains a propositional representation of the text, and the situation model, in which 
information from the text is integrated with prior knowledge through inferencing 
processes. The reading systems framework is consistent with a neurobiological model 
of language processing, the memory, unification, and control paradigm (Hagoort, 2005), 
which also states that word representations are retrieved from memory and unified 
into larger units, a process that is guided by cognitive control. 

The assumption that comprehension relies on the representation of words in memory 
(vocabulary), access to those representations (decoding), and the ability to integrate 
them into sentences (syntax) and a representation of the whole text (situation model 
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building) is widely shared. Considering these component skills, children who learn 
to read in their L2 typically show a profile of good decoding skills and low vocabulary 
(Melby-Lervåg & Lervåg, 2014). Evidence on L2 readers’ ability to integrate linguistic 
units into a higher-level representation is scarce and mixed. While some studies found 
good text-level skills in L2 readers (Raudszus, Segers, & Verhoeven, 2019; Welie, Schoonen, 
& Kuiken, 2017), others have shown higher-level linguistic skills to be less predictive 
of reading comprehension outcomes in L2 than in L1 readers (Burgoyne, Whiteley, & 
Hutchinson, 2013; Kieffer, 2012). Because in the course of literacy development, reliance 
on higher-level language processes increases gradually (Storch & Whitehurst, 2002; 
Verhoeven & van Leeuwe, 2012), it is important to further investigate how L2 readers’ 
linguistic skills at different levels of processing impact their reading comprehension 
development.

L1 and L2 reading comprehension in the early primary grades

When children learn to read, the first thing they have to master is word decoding. 
Studies on the development of decoding skills in the early grades of primary school 
show a similar trajectory in L1 and L2 readers. For example, Lesaux and Siegel (2003) 
found no differences in the development of reading skills in L1 and L2 Canadian English 
readers from kindergarten to second grade. Although L2 participants performed more 
poorly on language measures in kindergarten than L1 participants, their decoding and 
reading comprehension skills were on par with or better than those of their L1 peers by 
grade 2. Similarly, Jongejan, Verhoeven, and Siegel (2007) found that from first to fourth 
grade, the word reading and spelling achievement of L2 Canadian English readers was 
very similar to that of L1 peers, despite lower syntactic awareness and verbal working 
memory scores. A longitudinal study by Droop and Verhoeven (2003) in Dutch third- 
to fourth-graders also showed that L2 readers had very good decoding skills, but with 
respect to reading comprehension, they showed a lag in development. In two separate 
structural equation models, Droop and Verhoeven (2003) found vocabulary to be 
predictive of reading comprehension growth in L1 and L2 readers, but to a larger extent 
in L2 than in L1 readers. Morphosyntactic knowledge predicted reading comprehension 
in L1 readers only. This indicates vocabulary might be a bottleneck for reading 
comprehension achievement in L2 readers, which prevents higher-level skills such as 
syntax from exerting much influence. The importance of vocabulary for L2 reading 
development was confirmed in a longitudinal study by Lervåg and Aukrust (2010), 
who found that in first to third grade, vocabulary was a critical determinant of reading 
comprehension growth, and vocabulary differences mediated differences between 
L1 and L2 reading comprehension outcomes. In summary, in the early primary grades 
the development of decoding skills is similar in L1 and L2 readers, while early reading 
comprehension growth might be stymied by lower vocabulary in L2 readers. 
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L1 and L2 reading comprehension in the upper primary grades 

While reading comprehension achievement is largely determined by decoding in the 
early grades, it increasingly relies on oral language proficiency starting from around 
third to fourth grade (Storch & Whitehurst, 2002; Verhoeven & van Leeuwe, 2012). In 
a study of L1 Norwegian readers from second to seventh grade, Lervåg, Hulme, and 
Melby- Lervåg (2017) found that after decoding reached a sufficient level, a listening 
comprehension factor comprised of vocabulary, syntax, verbal working memory, 
and lexical inferencing determined reading outcomes in the higher grades. However, 
children with lower initial reading comprehension tended to catch up with their 
peers. As detailed above, L2 readers already show a lag in reading comprehension 
largely driven by poorer vocabulary in third to fourth grade. This raises the question 
whether, like their L1 peers, low-comprehension L2 readers catch up to L2 readers with 
higher initial reading comprehension throughout the upper grades of primary school, 
and which aspects of language comprehension predict their reading comprehension 
growth. 

Previous longitudinal studies on L2 reading comprehension development provide 
some information on patterns and predictors of growth. Silverman, Proctor, Harring, 
Hartranft, Doyle, and Zelinke (2015) compared the reading comprehension development 
of Spanish-English bilingual children and English monolinguals from second to fifth 
grade. Bilinguals had lower initial reading comprehension than monolinguals, but grew 
faster over time. Across the whole sample, lower initial vocabulary breadth scores were 
associated with faster reading comprehension growth in second to fifth grade. Farnia 
and Geva (2013) investigated reading comprehension growth from first to sixth grade 
in English language learners of diverse language backgrounds and English-speaking 
monolinguals. For L1 readers, reading comprehension growth was linear, but L2 readers 
showed deceleration of reading comprehension growth, leading to an increasing gap 
between the two groups, in contrast to the accelerated L2 growth found by Silverman 
et al. (2015). Like Silverman et al. (2015), Geva and Farnia (2012) found that vocabulary 
was a negative predictor of reading comprehension rate of growth, meaning that 
children with lower initial vocabulary showed faster reading comprehension growth. 
The above studies show that the pattern of low-vocabulary readers catching up on 
reading comprehension holds in samples including both L1 and L2 readers. However, it 
is not clear whether low vocabulary affects the development of reading comprehension 
differently in L1 and L2 readers, as interactions between predictors and bilingualism 
status were not investigated in these studies.

Evidence for the influence of language proficiency on L2 reading comprehension 
development specifically comes from a small number of studies. In a study including 
only a sample of Spanish-speaking English language learners, Nakamoto, Lindsey, 
and Manis (2007) found that participants fell behind reading comprehension norms 
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from third grade. Participants with lower initial oral language scores showed faster 
reading comprehension gains, but also more deceleration of growth in third to sixth 
grade. This indicates that the pattern of lower-proficiency readers catching up to some 
extent also holds for L2 readers, but provides no information about how it compares to 
L1 development. Kieffer (2011) investigated the influence of language status and English 
proficiency on the growth of English literacy (a broad measure including decoding, 
vocabulary, and comprehension measures) from kindergarten to eighth grade in a large 
sample from a US national cohort study. He found that bilinguals who had low English 
proficiency in kindergarten grew faster in English literacy than the monolingual 
group, but also significantly stayed behind the average reading achievement. Children 
who already had good English proficiency in kindergarten performed at average 
literacy levels from first through eighth grade. For the L1 group, no information about 
English proficiency was available. To our knowledge, the only available study that 
statistically compares predictors of reading comprehension growth across L1 and L2 
readers in the upper primary grades is the one by Verhoeven and van Leeuwe (2012), 
who examined the development of reading comprehension from first to sixth grade in 
Dutch L1 readers and L2 readers of various language backgrounds. They found that in 
both L1 and L2 readers, the influence of listening comprehension over word decoding 
on reading comprehension increased throughout the primary grades. Predictors of 
reading comprehension did not differ between L1 and L2 readers. However, the only 
predictors investigated were word decoding and listening comprehension. Considering 
the increasing importance of higher-level integration skills in the course of reading 
development, a more fine-grained analysis of linguistic predictors at different levels is 
called for.

Only few studies investigated the influence of component skills above the word level on 
L1 and L2 reading comprehension growth. Droop and Verhoeven (2003) followed Dutch 
L1 and L2 readers from third to fourth grade and found that morphosyntax predicted 
reading comprehension development in L1 but not L2 readers. In contrast to these 
findings, Geva and Farnia (2012) reported that syntactic skills emerged as a predictor of 
reading comprehension in fifth-grade L2 readers of English, but not in L1 readers. Farnia 
and Geva (2013) described an interesting pattern of syntax mitigating negative effects 
of low vocabulary: Participants who scored low on vocabulary, but high on syntax, 
seemed to show larger reading comprehension growth than participants who scored 
low on both skills. This possibly points to an especially important role for syntax in the 
reading comprehension development of L2 children. When it comes to integration skills 
at the text level, it has been suggested that higher-level processing in general could 
have a compensatory effect for low vocabulary in L2 children (e.g., Hacquebord, 1999). 
However, their influence on reading comprehension growth in L1 and L2 children has 
not been examined before. 



PATTERNS AND PREDICTORS OF READING COMPREHENSION GROWTH IN L1 AND L2 READERS

115

5

In summary, previous research suggests that L1 and L2 readers show different patterns 
of reading comprehension growth, and that differences in language proficiency play 
a role in this. Language proficiency is multidimensional, consisting of both word-
level and higher-level processes. Previous research has either focussed on language 
proficiency as a holistic measure, or has not tested whether linguistic skills at different 
levels of processing differently impact L1 and L2 reading comprehension growth. In the 
current study, we investigated how linguistic predictors at the word, sentence, and text 
level predict reading comprehension growth from fourth to sixth grade in a sample of 
L1 and L2 readers of Dutch after controlling for cognitive ability, in order to answer the 
following research questions:

1  Do L1 and L2 readers differ in their reading comprehension growth from fourth to 
sixth grade? 

2  To what extent can the growth of L1 and L2 reading comprehension be predicted 
from abilities at the word, sentence, and text level?

Method

Participants

Participants in this study were 178 children (90 boys, 88 girls), who were recruited for a 
three-year longitudinal study in the second half of fourth grade, when they were on 
average 10 years old (SD = 5 months). Children came from ten classrooms in seven schools 
in urban areas in the south of the Netherlands. In order to minimize possible differences in 
socio-economic status (SES) between groups, we recruited L1 and L2 children from the same 
classrooms, from schools mostly attended by children from the same neighborhoods. 
In the participating classrooms, all children took part in the study, unless their parents 
or guardians declined consent. Children with a diagnosis of dyslexia and children born 
outside of the Netherlands were also excluded from participating. Participants were tested 
in the second half of fourth grade, the second half of fifth grade, and the first half of sixth 
grade. Results from the first measurement timepoint are also reported in Raudszus, Segers, 
& Verhoeven (2018) and Raudszus, Segers, & Verhoeven (2019). Results from the second 
timepoint are reported in Raudszus, Segers, & Verhoeven (submitted). Sample attrition 
was 8% in fifth grade and 3% in sixth grade, the main reasons being children receiving a 
new dyslexia diagnosis in fifth grade, or moving to a different school. 

Children’s language status was assessed by means of an oral questionnaire, in which 
children were asked what language(s) they spoke with their mother, father, siblings, 
friends, and extended family. The questionnaire was administered in fourth and 
fifth grade. For each question, answers were coded as 1 (only Dutch), 2 (mostly Dutch, 
sometimes other language), 3 (mostly other language, sometimes Dutch), 4 (only other 
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language). All children with a score higher than 1 on any of the questions at either 
timepoint were coded as bilingual in subsequent analyses (following e.g., Babayiğit, 
2014; Cremer & Schoonen, 2013; Melby-Lervåg & Lervåg, 2014). Sixty-three participants 
were classified as monolingual, 109 as bilingual. The bilinguals’ language background 
was diverse, with the largest groups speaking Turkish (20%), Moroccan Arabic (17%), 
and Berber (14%).

Materials

Nonverbal reasoning. Nonverbal reasoning was assessed by the Raven Standard 
Progressive Matrices (Raven, 2006). In this pencil-and-paper task, children were shown 
60 patterns with a missing piece, and were asked to indicate which puzzle piece would 
complete the pattern. Patterns were grouped into five sets, which increased in difficulty. 
Each correct answer was awarded one point, resulting in a maximum of 60 with higher 
scores indicating better nonverbal reasoning ability. Test-retest reliability is .88 for 
13-year-olds (Raven, 2006).

Working memory. Working memory was assessed by the backward digit span of the 
Wechsler Intelligence Scale for Children III, Dutch version (WISC-III-NL, Kort et al, 2005). 
The child was asked to repeat sequences of digits in reverse order. Sequences were 
named by the experimenter, starting with a sequence of two digits. Every two trials, 
sequence length increased by one digit. Assessment was discontinued when the child 
failed to correctly reverse two sequences of the same length. Each sequence that was 
repeated backwards correctly was awarded one point, with a maximum of 16 points. 
Higher scores indicate better working memory. Cronbach’s α and split-half reliability 
indices range from .50 to .66 (Kort et al., 2005).

Decoding. Word decoding skill was assessed by the Een-Minuut-Test [One Minute Test] 
Version B (Brus & Voeten, 1999). Children read as many existing Dutch words as possible 
within one minute, with words increasing in length and complexity. Each correctly 
pronounced word scored one point, with a maximum of 116. Parallel test reliability 
ranges from .89 to .92 (Brus & Voeten, 1999). Pseudoword decoding skill was assessed 
by the Klepel Test Version B (van den Bos, Lutje Spelberg, Scheepstra, & de Vries, 1994). 
Children read as many pseudowords as possible within two minutes, with items 
increasing in difficulty. Each correctly pronounced item was awarded one point, with a 
maximum of 116. Parallel test reliability is .89 (van den Bos et al., 1994). For the analyses, 
word and pseudoword decoding were combined into one ‘decoding’ score by summing 
the respective scores. Higher scores indicate better decoding ability.

Vocabulary. Vocabulary depth in Dutch was assessed by the Word Definition Task of 
the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993). Children were asked to define words that the 
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experimenter named. Each definition was awarded two points for a formal definition, 
one point for a functional description, and zero points for an incorrect or missing 
response. There were 25 items, resulting in a maximum score of 50. A higher score 
indicates larger vocabulary depth. Cronbach’s α for this test is .90 (Verhoeven & Vermeer, 
1996). Vocabulary breadth in Dutch was measured by the Dutch Peabody Picture 
Vocabulary Test-III (PPVT-III-NL; Schlichting, 2005). In this task, children are shown four 
pictures while the experimenter names a word. Children are asked to point to the picture 
which is the closest match to the word. Words were grouped in sets of 12, and assessment 
was discontinued after nine errors in one set. Reliability (lambda2-coefficient) ranges 
between .89 to .97 for children (Schlichting, 2005). For the analyses, vocabulary breadth 
and depth were combined into one ‘vocabulary’ score by summing the respective scores. 
Higher scores indicate a larger vocabulary.

Grammar. Dutch grammar knowledge was assessed by the Sentence Reading Task of 
the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority Children 
Grades 4-6] (Verhoeven & Vermeer, 1993), a pencil-and-paper test in which children 
read sets of three sentences. For each set, they indicated which sentence was incorrect, 
or whether all sentences were correct. Incorrect sentences contained violations of 
difficult features of Dutch grammar, such as verbal morphology, word order, and gender 
agreement. Each correct answer was awarded one point, with a maximum of 40 points. 
Higher scores indicate a better knowledge of Dutch grammar. Cronbach’s α for this test 
is .86 (Verhoeven & Vermeer, 1996)

Situation model building ability. To assess the children’s situation model of an 
expository text, similarity ratings were collected in a computerized concept mapping 
task (jRateDrag v.2.0, Schuelke (n.d.)). Children first read a 500-word text on an 
unfamiliar topic, malaria. It should be noted that this text was unrelated to the topics 
and question format of the standardized reading comprehension assessment described 
below. After reading the text, children were presented with 14 core terms from the text 
on a screen and asked to “drag words that are more related closer together and words 
that are less related further apart”. Children could not refer back to the text during the 
sorting task. For each child, a similarity matrix was then computed from pixel distances. 
Similarity matrices were transformed into network structures by a pathfinder scaling 
algorithm (JPathfinder, parameters set to r = 3, q = n-1). 

Situation model building ability was assessed by comparing each child’s pathfinder 
network to a referent expert network (following earlier research, e.g., Fesel, Segers, 
Clariana, & Verhoeven, 2015). The expert network structure was calculated by calculating 
the median differences between terms in the concept maps of ten adult literacy 
experts. In order to check the validity of the expert referent network, we calculated the 
correlations between each expert’s pathfinder network and the referent network. Values 
ranged from r = .59 to r = .71, in line with values found by Fesel et al. (2015). 
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The similarity (intersection divided by the union) between each child’s situation model 
and the referent expert network was considered to indicate situation model building 
ability. Similarity ranges from 0 to 1, with higher values indicating better situation model 
building ability. As this measure does not consist of independent items, because the 
links form multi-word semantic chunks (e.g., liver-red blood cells-oxygen), a conventional 
reliability analysis is not possible. To estimate internal consistency, we split the expert 
network into four multi-word chunks. For each child’s network, the similarity to each of 
these chunks was scored and considered as one ‘item’ of the measure. The mean item-
total correlation for the four multi-word chunks was .36 (range .20-.56), which falls 
within the recommended range of .15 to .50 (Clark & Watson, 1995).

Reading comprehension. Reading comprehension was assessed by the Text Reading 
Task 2 of the Taaltoets Allochtone Kinderen Bovenbouw [Language Test for Minority 
Children Grades 4-6] (Verhoeven & Vermeer, 1993). In this pencil-and-paper test, 
children read two expository texts of approximately 300 words. The texts contained 
gaps, for which children were asked which of three options fit the gap best. In order to 
choose the correct answer, children had to combine information from the surrounding 
context and world knowledge. Each correct answer was awarded one point, with a 
maximum of 40 points. Higher scores indicate better reading comprehension ability. 
Cronbach’s α for this test is .75 (Verhoeven & Vermeer, 1996).

Procedure

The study was approved by the Ethics Committee of the Faculty of Social Sciences at 
Radboud University. The first author contacted schools with a high proportion of 
minority language students, of which seven agreed to participate. Schools received 
information about the results in exchange for their collaboration. Parents or guardians 
were informed about the study by letter, and could decline participation of their child.

Children were assessed on a broad battery of cognitive and linguistic skills in two 
individual sessions of 30-45 minutes each in the second half of fourth grade. Nonverbal 
reasoning ability was assessed in a classroom session of 40 minutes. Reading 
comprehension and grammar were assessed in one classroom session of two times 
30 minutes, with a break in between. The reading comprehension assessment was 
repeated in the second half of fifth grade, and in the first half of sixth grade. All tests 
were conducted by the first author and trained undergraduate students of Educational 
Science. As this study is part of a larger research project, only variables of interest for the 
current study are presented.
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Analyses

All analyses were conducted using R version 3.5.1 (R Core Team, 2016). Mean differences 
in reading comprehension between L1 and L2 readers were tested by independent 
samples two-tailed t-tests. Reading comprehension growth and its predictors were 
analyzed using a linear mixed effects model. The model was estimated using the lmer 
function of the lme4 package version 1.1-17 (Bates, Maechler, Bolker, & Walker, 2015). 
Our initial model included a maximal random effects structure (Barr, Levy, Scheepers, 
& Tily, 2013), which resulted in a singular model fit, indicative of overfitting. Therefore, 
we followed the steps outlined in Bates, Kliegl, Vasishth, & Baayen (2018) to arrive at 
a parsimonious model. P-values were calculated using the mixed function of the afex 
package version 0.21-2 (Singman, Bolker, Westfal, & Aust, 2018), using parametric 
bootstrapping with type 3 sums of squares. Interaction effects were further explored 
using the emmeans package version 1.2.2 (Lenth, 2018).

Results

Descriptives and correlations

Table 5.1 shows the descriptive statistics for grade 4 predictors included in this study. L2 
readers did not differ from L1 readers with respect to nonverbal reasoning (t(112.9) = 1.78, 
p = .08, d = 0.30) and working memory (t(150.3) = 0.54, p = .59, d = 0.08). L2 readers were 
more efficient than L1 readers in word decoding (t(156.25) = -2.62, p = .01, d = -0.39) and 
pseudoword decoding (t(155.2) = -3.36, p < .001, d = -0.50), but L2 readers had lower scores 
than L1 readers on vocabulary depth (t(134.4) = 4.23, p < .001, d = 0.66), vocabulary breadth 
(t(128.5) = 4.85, p < .001, d = 0.77), and grammar (t(118.0) = 2.88, p < .01, d = 0.47). L1 and L2 
readers did not differ significantly in their situation model building ability (t(131.2) = 1.25, 
p = .21, d = 0.20). Table 5.2 shows the descriptive statistics for reading comprehension 
at all three measurement timepoints. L2 readers had significantly lower reading 
comprehension scores than L1 readers in the second half of grade 4 (t(109.5) = 2.79, p < .01, 
d = 0.47), the second half of grade 5 (t(132.0) = 2.26, p = .03, d = 0.35), and the first half of 
grade 6 (t(131.9) = 3.78, p < .001, d = 0.60).
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Table 5.1  Mean scores on cognitive and linguistic predictor measures in grade 4 for L1 and L2
children

L1 L2

n M (SD) Range n M (SD) Range

Nonverbal reasoning 60 40.2 (7.7) 20-53 103 38.1 (6.9) 20-57

Working memory 63 4.4 (1.1) 2-7 109 4.3 (1.4) 1-8

Word decoding 63 62.6 (10.5) 37-87 109 67.5 (13.7) 34-102

Pseudoword decoding 63 51.3 (12.9) 24-80 109 58.9 (16.5) 22-105

Vocabulary depth 63 25.2 (7.1) 11-39 109 20.3 (7.4) 4-37

Vocabulary breadth 63 117.7 (10.4) 95-144 109 109.8 (10.3) 81-135

Grammar 62 21.8 (6.7) 6-35 105 18.8 (6.1) 4-31

Sit. model building ability 63 .22 (.08) .07-.42 109 .20 (.08) .03-.42

Table 5.2  Mean scores on reading comprehension in grade 4, 5, and 6 for L1 and L2 children

L1 L2

n M (SD) Range n M (SD) Range

Reading comp. gr 4 62 25.8 (6.0) 9-36 105 23.3 (5.0) 7-33

Reading comp. gr 5 59 26.7 (4.5) 11-35 108 25.0 (5.1) 10-32

Reading comp. gr 6 56 29.4 (3.5) 14-36 101 27.0 (4.2) 15-35

 
Table 5.3  Correlations between variables used in the analyses for L1 (below the diagonal) and 
L2 (above the diagonal)

L2
L1  1 2 3 4 5 6 7 8 9 10 11

1  Nonverbal reasoning – .11 -.17 -.20* .24* .16 .28** .25* .16 .13 .30**

2  Working memory .52*** – .32*** .22* -.00 .13 .37*** .02 .13 .10 .17

3  Pseudoword decoding .27* .21 – .85*** -.06 -.10 .32** -.06 .17 .05 -.00

4  Word decoding .20 .10 .65*** – .07 .07 .28** .10 .28** .18 .09

5  Vocabulary breadth .50*** .20 -.05 .04 – .67*** .17 .28** .40*** .36*** .42***

6  Vocabulary depth .32* .31* .07 .14 .48*** – .40*** .27** .53*** .60*** .46***

7  Grammar .61*** .43*** .33** .23 .39** .40** – .26** .48*** .46*** .40***

8  Sit. model building .25 .17 .15 .16 .26* .25 .39** – .35*** .28** .31**

9  Reading comp. gr 4 .50*** 36** .25 .25 .50*** .62*** .71*** .44*** – .50*** .48***

10 Reading comp. gr 5 .57*** .28* .22 .21 .46*** .30* .60*** .38** .61*** – .64***

11 Reading comp. gr 6 .55*** .35** .16 .12 .34* .34* .69*** .32* .78*** .65*** –

Note. *** p < .001, ** p < .01, * p < .05
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Table 5.3 shows correlations between the measures used in this study. In both the 
L1 and the L2 group, reading comprehension was significantly associated with 
vocabulary breadth and depth, grammar, and situation model building ability in 
grades 4, 5, and 6. In the L1 group, there were also associations between reading 
comprehension and nonverbal reasoning and working memory in all grades. In the L2 
group, there was a correlation between word decoding and reading comprehension in 
fourth grade only, and between nonverbal reasoning and reading comprehension in 
sixth grade only.

Predicting reading comprehension scores and growth

In order to answer our research questions with respect to reading comprehension 
growth, we constructed a mixed-effects model with reading comprehension as the 
outcome variable. We examined the fixed effects of time as a within-subject factor and 
cognitive and linguistic predictors in grade 4 as between-subject factors, as well as the 
interactions between time and these predictors. In addition, interactions between time, 
cognitive/linguistic predictors and language status were included in the model. Time 
was coded as a numerical variable, containing the number of months since the first 
measurement (0, 12, 18). This means that the growth model’s intercept was set to equal 
reading comprehension at the beginning of the study, in grade 4. Language status was 
coded as a factor (0: monolingual; 1: bilingual) with sum contrasts. All other variables 
were centred and scaled. The final model’s random effects structure included random 
intercepts for subjects, meaning that individual differences between children in grade 
4 reading comprehension were accounted for in the model and did not contribute to 
error variance. The model did not include random slopes. All random and fixed effects 
estimates for this model are shown in Table 5.4.

There were main effects of time (β = 0.22, SE = 0.02, p < .001), vocabulary (β = 2.33, SE 
= 0.36, p < .001), grammar (β = 2.12, SE = 0.37, p < .001), and situation model building 
ability (β = 0.80, SE = 0.31, p = .009), on reading comprehension. Overall, reading 
comprehension scores increased as children progressed through the grades. Children 
with a large vocabulary, good grammar knowledge, and good ability to build a situation 
model scored higher on reading comprehension in grade 4. Considering reading 
comprehension growth, there were interactions between time and decoding (β = -0.05, 
SE = 0.02, p = .040), and time and vocabulary (β = -0.09, SE = 0.02, p < .001): Participants 
with lower vocabulary scores or decoding scores in grade 4 made larger reading 
comprehension gains. For vocabulary, this was qualified by a three-way interaction 
between time, vocabulary, and language status (β = -0.06, SE = 0.02, p = .014). While L1 
readers with low vocabulary made more reading comprehension gains and caught up 
with their high-vocabulary peers by fifth grade, this was not true for L2 children with 
low vocabulary. Model predictions for reading comprehension scores by language 
status and vocabulary in grade 4 are shown in Figure 5.1. 
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Table 5.4  Coefficients for the mixed model with reading comprehension score as outcome 
variable

Fixed effects Estimate SE t  p

(Intercept) 23.80 0.32 73.88 <.001***

time 0.22 0.02 10.06 <.001***

language status -0.14 0.32 -0.44 .659

nonverbal reasoning -0.25 0.36 -0.69 .491

working memory -0.01 0.35 -0.04 .966

decoding 0.64 0.35 1.83 .069

vocabulary 2.26 0.36 6.19 <.001***

grammar 2.17 0.37 5.81 <.001***

situation model building ability 0.81 0.31 2.62 .009**

time*language status 0.01 0.02 0.48 .631

time*nonverbal reasoning 0.05 0.02 1.94 .054

time*working memory 0.00 0.02 0.17 .865

time*decoding -0.05 0.02 -2.09 .038*

time*vocabulary -0.08 0.02 -3.43 <.001***

time*grammar -0.05 0.03 -1.89 .060

time*situation model building ability -0.03 0.02 -1.21 .227

language status*nonverbal reasoning -0.01 0.36 -0.02 .987

language status*working memory 0.19 0.35 0.55 .581

language status*decoding 0.12 0.35 0.34 .731

language status*vocabulary 0.35 0.36 0.95 .341

language status*grammar 0.50 0.37 1.35 .178

language status*situation model building ability -0.03 0.31 -0.12 .915

time*language status*nonverbal reasoning 0.02 0.02 0.85 .395

time*language status*working memory -0.01 0.02 -0.44 .661

time*language status*decoding -0.02 0.02 -0.74 .463

time*language status*vocabulary -0.06 0.02 -2.34 .020*

time*language status*grammar -0.02 0.03 -0.82 .412

time*language status*situation model building ability 0.00 0.02 0.20 .845

Random effects Variance St. Dev.

subject (intercept) 4.35 2.09

residual 9.00 3.00

Note. *** p < .001, ** p < .01, * p < .05
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Figure 5.1  Predicted reading comprehension outcomes by language status (L1/L2) and 
vocabulary level (low/high voc), shown at +/- 1.5SD around the mean. Note that the high-
vocabulary L1 and L2 growth curves are not statistically different.

Discussion

The present study extended previous research on reading comprehension growth in L1 
and L2 readers in primary school by systematically investigating the role of linguistic 
precursors at the word, sentence, and text level while controlling for cognitive ability. 
Results showed that L2 readers scored lower than L1 readers on reading comprehension in 
fourth, fifth, and sixth grade. There was no overall difference in reading comprehension 
growth rates in L1 and L2 readers, meaning that the gap in scores remained constant. 
Initial reading comprehension was predicted by vocabulary, grammar, and the ability 
to construct a situation model of a text. Reading comprehension growth was only 
predicted by decoding and vocabulary, such that readers with lower decoding or 
vocabulary scores in fourth grade made more progress on reading comprehension. The 
association between lower vocabulary and stronger reading comprehension growth 
was larger in L1 than in L2 readers, meaning that low-vocabulary L2 readers caught up 
to a lesser extent than L1 low-vocabulary readers. High-vocabulary L1 and L2 readers did 
not differ in their growth pattern.

Our first research question concerned differences between L1 and L2 readers in their 
reading comprehension development from fourth to sixth grade. In line with earlier 
research (Melby-Lervåg & Lervåg, 2014), we found that in fourth, fifth, and sixth grade, 
L2 readers showed lower reading comprehension than their L1 peers, with medium to 
large effect sizes. L1 and L2 readers did not differ in their growth rates, meaning that 
the gap that existed between the two groups in fourth grade did not diminish nor 
increase during the period investigated. Our findings thus occupy the middle ground 
between the study by Silverman et al. (2015), who reported larger growth for L2 than 
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L1 students in second to fifth grade, and Farnia and Geva’s (2013) study, who reported a 
deceleration of growth for L2 compared to L1 readers from fourth to sixth grade. Upon 
closer examination, the largest acceleration of growth in L2 readers in the Silverman et 
al. (2015) study seems to happen around fourth grade. In Farnia and Geva’s (2013) results, 
deceleration seems to happen between grades 5 and 6. This is consistent with findings 
by Nakamoto et al. (2007) that lower-ability L2 readers show increased growth in the 
early grades, and then fall behind in fourth to sixth grade. Growth patterns in L1 and L2 
thus seem to vary across the primary grades. L2 readers make more progress in the early 
grades, as their exposure to the school language increases, but no longer as reading 
comprehension tasks become more complex and require more complex language skills.

Our second research question concerned the predictors of reading comprehension 
growth. In line with our expectations, we found that vocabulary, syntax, and situation 
model building all predicted initial reading comprehension. Partly in line with our 
expectations, only vocabulary and decoding were significant (negative) predictors 
of reading comprehension growth: Children who were poorer decoders or had 
smaller vocabularies in fourth grade made more gains in reading comprehension. 
The finding that vocabulary, syntax, and situation model building all predict 
reading comprehension concurrently is in line with theoretical models of reading 
comprehension, which state that for text comprehension, words need to be unified 
into sentences and into a coherent text representation (Kintsch & van Dijk, 1978; 
Perfetti & Stafura, 2014), and with earlier empirical evidence which point to language 
comprehension skills as the most important predictor of reading comprehension in 
the upper grades of primary school (Verhoeven & van Leeuwe, 2008). Our results with 
respect to the role of vocabulary in reading comprehension growth are in line with the 
studies by Farnia and Geva (2012) and Silverman et al. (2015), who found that in samples 
of L1 and L2 readers, participants with lower vocabulary scores grew more in reading 
comprehension. A possible explanation for this finding is that children with lower 
initial vocabulary also have lower initial reading comprehension abilities. Lower initial 
reading comprehension scores were associated with more reading comprehension 
growth in a sample of L1 students studied by Lervåg et al. (2018). It is also plausible 
that children with lower vocabulary scores have more room to grow, and also might 
receive effective educational support. In contrast to findings by Droop and Verhoeven 
(2003) and Farnia and Geva (2013), we did not find higher-order linguistic skills 
(syntactic skills and situation model building) to be a significant predictor of reading 
comprehension growth in either the L1 or the L2 group after controlling for vocabulary. 
This finding seems to point out that reading comprehension growth is largely driven by 
a vocabulary component and not so much by unification skills. However, it is possible 
that the influence of higher-level skills on growth emerges later in development, as 
texts become more complex. In addition, our measure of reading comprehension might 
have prioritized local connection over global processing.



PATTERNS AND PREDICTORS OF READING COMPREHENSION GROWTH IN L1 AND L2 READERS

125

5

While we expected that syntax and situation model building might be more important 
predictors of reading comprehension growth in L2 than in L1 readers, we only found 
an interaction between vocabulary and language status. Low-vocabulary L1 readers 
made more reading comprehension gains than low-vocabulary L2 readers, leading to 
a pattern of all L1 readers (high- and low-vocabulary) and high-L2 vocabulary readers 
converging towards the end of primary school, with low-vocabulary L2 readers being 
left behind. Further examination of the distribution of vocabulary scores shows that 
the lowest-scoring participants included a larger proportion of L2 readers. For the group 
with the lowest vocabulary, classroom education might be less effective, as the teacher’s 
instructions and educational materials are less accessible (Bowers & Vasilyeva, 2011). 
It is notable that high-vocabulary L2 readers did not differ from their L1 peers in their 
reading comprehension growth, suggesting that it is vocabulary rather than language 
status which determines reading comprehension growth. The convergence of reading 
comprehension scores between high-vocabulary L1 and L2 participants and low-
vocabulary L1 participants is surprising. It is possible that children reach a relative 
plateau at the end of primary school, as there is a maximum in the difficulty of the 
lesson materials, and that in middle school, differences in reading comprehension 
as a function of vocabulary will re-emerge, as texts again become more complex and 
academic vocabulary is introduced at a faster rate.

At this point, several limitations of the current study need to be acknowledged. In order 
not to overburden schools, we only included one measure of reading comprehension, 
because we already had a large test battery. It is possible that a measure of reading 
comprehension which prioritizes global understanding above local connections would 
show an influence of higher-level skills rather than vocabulary on growth. In addition, 
to increase generalizability, we included all multilingual children in the participating 
classrooms in our study, rather than selecting a specific group. This made it impossible to 
also investigate the influence of L1 skills on L2 reading comprehension. Future research 
should investigate the influence of L1 vocabulary on L2 reading comprehension growth.

To conclude, linguistic skills above the word level predict reading comprehension 
outcomes but not growth in both L1 and L2 readers. Children with lower decoding and 
vocabulary scores make larger gains in reading comprehension than their peers. This 
catch-up effect is smaller for L2 than for L1 readers. L2 readers with high vocabulary 
scores, however, showed no difference in reading comprehension or reading 
comprehension growth from their L1 peers. While L2 status itself is not a reason for low 
reading comprehension growth or outcomes, a subgroup of L2 readers shows lower 
vocabulary scores than their low-vocabulary L1 peers, which leads to lower growth 
on reading comprehension during the upper grades of primary school. This puts low-
vocabulary L2 readers at risk of lower academic achievement throughout their school 
careers, and therefore timely remediation of L2 vocabulary gaps is necessary.
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Reading comprehension is a crucial prerequisite for academic achievement and societal 
participation. It is, therefore, important to thoroughly understand which processes and 
precursors contribute to its development. While the role of decoding and vocabulary 
in children’s reading comprehension has been extensively investigated, processes 
above the word level have received far less attention. This is problematic given their 
important role in theories of reading comprehension. The ultimate outcome of reading 
comprehension is a mental representation of the text, integrated with prior knowledge. 
In order to build this integrated representation, word decoding and vocabulary cannot 
be sufficient. The words that have been identified need to be integrated into sentence 
representations, and these sentences need to be unified into a representation of the 
whole text. It is important to investigate to what extent higher-level processes are 
determined by word-level skills and what their contribution to reading comprehension 
outcomes is. 

For minority language readers, who learn to read in their second language (L2), 
it is especially important to clarify the role of higher-level processes in reading 
comprehension. L2 readers typically show a profile of normal cognitive development, 
good decoding skills, and relatively poor target language vocabulary. It is far from 
clear how this profile impacts reading comprehension at higher levels of processing. 
The general aim of this dissertation was, therefore, to gain more insight into how 
integration processes above the word level contribute to reading comprehension and 
its development in first language (L1) and L2 readers. To further elucidate these issues, 
three overarching research questions were addressed. The first question concerned 
word-to-sentence integration: How do L1 and L2 readers integrate each upcoming word 
into the local sentence context, and what skills and information sources do they rely on 
to achieve this? The second question focused on word-to-text integration in L1 and L2 
readers: How are smaller chunks of information integrated into a global representation 
of the text, and how does this contribute to reading comprehension outcomes? Finally, 
the third question addressed the role of integration processes in L1 and L2 reading 
comprehension growth: What role do processes at the word, sentence, and text level 
play in reading comprehension development across the upper primary grades? In this 
final chapter, the results of the different studies will be discussed to arrive at a general 
conclusion. Moreover, limitations of the present work will be discussed along with 
suggestions for future research, and recommendations for educational practice.

Word-to-sentence integration in L1 and L2

In the first part of this dissertation, we investigated how L1 and L2 readers use different 
types of cues available in integrating words into the local sentence context. In Chapter 
2, we described an experimental study in which we examined to what extent young 
readers use morphological and contextual cues when inferring the meaning of an 
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unknown word in a sentence. We found that readers in fifth grade are able to use both 
types of cues, in line with earlier research (e.g., Cain, Oakhill, & Elbro, 2003; Joseph & 
Nation, 2018; McCutchen & Logan, 2011; Zhang & Shulley, 2017). In addition, we showed 
that both types of cues are considered at the same time, indicating that young readers 
integrate word-internal and word-external information during reading. This means 
that the reciprocal relationship between identifying semantic units and integrating 
them into a sentence representation, as postulated by the reading systems framework 
(Perfetti & Stafura, 2014), is confirmed by our data. In addition, our study shows that 
while lexical quality is most often discussed at the word level, sub-lexical semantic 
information can play an important role in meaning integration. Decoding skill was 
related to the extent to which morphological information was used. This means that 
efficient decoding allows fast access not only to lexical representations but also to 
sub-lexical units of meaning. The interplay between orthographic, phonological, and 
semantic knowledge as sketched in the word identification part of the blueprint of the 
reader is relevant even at the level of morphology.

When both morphological and contextual cues were present at the same time, we 
found that children with lower vocabulary scores attended to morphological cues 
to a much smaller extent than they did when processing words in isolation. We 
interpret this finding in line with the lexical quality hypothesis (Perfetti, 2007): When 
constructing a representation of the ongoing sentence is effortful because not all 
words are well known, readers might have less cognitive resources available to also 
process morphological cues. On the other side of the coin, we found that readers with 
high grammar knowledge were also less sensitive to morphological information when 
contextual information was given. This might be related to good-enough processing 
(Traxler, 2014): When the sentence can be processed very easily, extra resources are 
also not expended on morphological processing. Thus, it is clear that the extent to 
which different information sources are used depends on quality of knowledge in the 
linguistic system.

There was no difference between L1 and L2 readers in their ability to use morphological 
information in lexical inferences. This is surprising, given the close relationship 
between morphological awareness and vocabulary (Spencer et al., 2015). It is possible 
that morphological processing is a relative strength in L2 readers. L2 readers have 
been found to have enhanced metalinguistic awareness (Adesope, Lavin, Thompson, 
& Ungerleider, 2010). In addition, it is relatively easier to acquire a language’s bound 
morphemes, which are a limited set, than an extensive vocabulary. Finally, L2 readers 
might be able to draw on L1 morphological awareness skills to some extent in L2 
morphological processing (Ramirez, Chen, Geva, & Kiefer, 2010).

While morphological processing was a relative strength in L2 readers, they made less 
use of contextual information in their inferences. This was especially the case for low-



GENERAL DISCUSSION

135

6

vocabulary L2 readers. It is possible that for them, too many words in the carrier sentence 
were unknown or only vaguely known, prohibiting a useful meaning inference (Mori 
& Nagy, 1999). Our data suggest that use of morphological information in meaning 
inferences is a relative strength in L2 readers, while use of contextual information is a 
relative weakness.

Both the extent to which readers made use of morphological cues, and the extent to 
which they used contextual information in their lexical inferences, were related to 
reading comprehension as measured by a standardized test. This shows that integration 
processes at the word and sentence level are related to overall reading comprehension 
outcomes. In Chapter 3, we examined the structural relations between word, sentence, 
and text-level outcomes in some more detail, and investigated whether they differ 
between L1 and L2 readers. We found that a model in which syntactic processing 
figured as a stepping stone between word-level skills (decoding and vocabulary) and 
reading comprehension fit the data well. Decoding and vocabulary had indirect effects 
on reading comprehension via syntactic integration. This is in line with our findings 
in Chapter 2: Good vocabulary knowledge aids in integrating words into a sentence 
context, and decoding skill helps to access units of meaning at the word and the sub-
word level. It is also compatible with the blueprint of the reader in the reading systems 
framework (Perfetti & Stafura, 2014), in which the integration of words into a sentence 
representation takes an intermediate position between word identification and text-
level understanding. 

We also found that working memory predicted reading comprehension via syntactic 
integration. While we found no relationship between working memory and word-
to-sentence integration in our lexical inferencing task in Chapter 2, the association 
found in Chapter 3 is in line with previous research showing that working memory is 
related to syntactic processing (e.g., Caplan & Waters, 1999; King & Just, 1991). Working 
memory only predicted reading comprehension via syntactic integration and not 
directly. Vocabulary and decoding, on the other hand, also had a direct effect on 
reading comprehension, indicating that sentence-level integration is necessary but not 
sufficient for reading comprehension. 

In Chapter 3, we investigated whether the structural relations between the predictors 
described above and reading comprehension differed between L1 and L2 readers. For 
both L1 and L2 readers, a model in which working memory, decoding, and vocabulary 
together predict reading comprehension via syntactic integration, and in which lexical 
quality has an additional direct effect on reading comprehension, fit the data well, with 
no significant differences in structural relations. This might be surprising, considering 
that in Chapter 2 we found that for L2 readers with low vocabulary, integrating 
information at the sentence level was more difficult. A possible explanation is that 
the sentence-level task in Chapter 3 was focused on syntactic information, while the 
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integration task in Chapter 2 mainly concerned semantic information. Our finding of 
invariant structural relations is in line with earlier research (Babayiğit, 2015; Bowyer-
Crane, Fricke, Schaefer, Lervåg, & Hulme, 2016).

Word-to-text integration in L1 and L2

The study described in Chapter 3 showed that while lexical quality and decoding are 
important to reading comprehension because they enable sentence processing, they 
also have a direct effect on reading comprehension above and beyond the sentence 
level. In addition, for a subsample of L1 readers for whom L1 vocabulary scores were also 
available, we found that L1 vocabulary positively predicted reading comprehension 
after controlling for L2 predictors. After words have been unified into sentences, 
sentence representations in turn need to be integrated into a larger text representation. 
It is possible that lexical quality impacts reading comprehension through these higher-
level integration processes. Therefore, in Chapter 4, we set out to investigate text-level 
integration processes in more detail. 

Based on the construction integration model (van Dijk & Kintsch, 1983) and the reading 
systems framework (Perfetti & Stafura, 2014), we aimed to distinguish readers’ ability 
to build a literal representation of the text (the textbase) and their ability to form a 
coherent mental model of the relationships between concepts presented in the text 
(the situation model). To this end, we asked participants to make a concept map after 
reading an expository text. We measured to what extent the children’s concept maps 
were similar to the order of concepts in the text, providing a measure of textbase quality, 
and to what extent they were similar to an expert’s concept map, providing a measure 
of situation model building ability. We found that the ability to build a situation 
model of concepts in the text predicted reading comprehension above and beyond 
known cognitive and linguistic precursors of reading comprehension. Situation model 
building ability shared explained reading comprehension variance with nonverbal 
reasoning, vocabulary, and grammar, but it also made a unique contribution to reading 
comprehension. The similarity of the children’s map to a textbase representation, on 
the other hand, was not related to reading comprehension, nor to any other cognitive or 
linguistic measures. 

When comparing these findings to the blueprint of the reader as posited by the 
reading systems framework, it is striking that in our data, building a textbase did not 
play any role in reading comprehension. Possibly, this can be explained by the fact 
that textbase memory is not retained for long, unless it is explicitly needed (Kintsch, 
1998). The finding that vocabulary was related to situation model building above and 
beyond grammar is consistent with our hypothesis that lexical quality contributes 
to reading comprehension through integration processes above the sentence level. It 
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is not entirely clear whether this contribution is in fact a contribution of background 
knowledge rather than lexical knowledge, as it is virtually impossible to separate 
knowledge of the world from knowledge of words (Nagy & Herman, 1987). It is well 
possible that the influence that vocabulary had on situation model building in Chapter 
4, as well as the direct influence of vocabulary on reading comprehension in Chapter 
3, is in fact the influence of prior knowledge (Oslund, Clemens, Simmons, Smith, & 
Simmons, 2016). This would also explain the contribution of L1 vocabulary to L2 reading 
comprehension: L1 vocabulary is not only about the knowledge of L1 words, but it is also 
a measure of conceptual richness and knowledge of the world, which comes into play 
when processing a text at higher levels. 

In Chapter 4, we found no differences between L1 and L2 readers with regard to text-level 
skills, neither mean differences in the ability to build a textbase or a situation model, 
nor differences in how these skills were related to reading comprehension outcomes. 
This indicates that L2 readers are able to build a higher-level representation of a text to 
the same extent as L1 readers, despite lower vocabulary and grammar knowledge. Our 
findings are in line with earlier reports of L2 readers showing relatively good text-level 
skills (Welie, Schoonen, & Kuiken, 2017). Possible explanations are that L2 readers can 
fall back on L1 knowledge to patch gaps in L2 understanding (Kim & Clariana, 2015), and 
that they might increase their executive control engagement, expending more effort to 
maintain coherence (Li & Clariana, 2019). 

The role of integration processes in L1 and L2 reading 
comprehension growth
While the first chapters were concerned with differences between L1 and L2 children in 
integration processes and their contribution to reading comprehension, the final part 
of this dissertation examined the prediction of reading comprehension growth. In the 
study described in Chapter 5, we found that while reading comprehension achievement 
was predicted by vocabulary, grammar, and situation model building ability, reading 
comprehension growth was only predicted by decoding and vocabulary: Children with 
lower vocabulary and decoding skills in grade 4 showed more reading comprehension 
progress up to grade 6, meaning that differences between readers grew smaller over 
time. A possible explanation for this finding is that decoding and vocabulary receive 
a lot of attention in the classroom. Both are regularly assessed, and it is possible that 
children who score low on these skills receive extra support in the classroom, leading to 
reading comprehension growth. Unification at the sentence and text level, on the other 
hand, plays a less important role in Dutch reading comprehension instruction. Our 
findings are in line with earlier studies which showed that language comprehension is 
a crucial predictor of reading comprehension outcomes (e.g., Verhoeven & van Leeuwe, 
2008) and that children with lower vocabulary scores tend to catch up on reading 
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comprehension during primary school (Farnia & Geva, 2013; Lervåg, Hulme & Melby-
Lervåg, 2017; Silverman, Proctor, Harring, Hartranft, Doyle, & Zelinke, 2015).

While our results show that overall, children with lower vocabulary scores caught up 
on reading comprehension between grade 4 and grade 6, this was less true for low-
vocabulary L2 readers. Low-vocabulary L1 readers caught up with high-vocabulary 
peers to a large extent, but low-vocabulary L2 readers showed less growth. High-
vocabulary L2 readers, on the other hand, were indistinguishable from high-
vocabulary L1 readers. This might be a result of the poorer local semantic integration 
in low-vocabulary L2 children shown in Chapter 2. When vocabulary is especially low, 
children might not be able to learn new words from text. Also, teacher talk might be 
less accessible to them: When the teacher explains what words mean or elaborates on 
a story that is read in class, low-vocabulary L2 children might be less able to process 
that information due to vocabulary gaps. Considering that high-vocabulary L2 children 
made reading comprehension gains at the same rate as their L1 peers, it is likely that the 
underperformance of low-vocabulary L2 readers is a matter of vocabulary rather than 
language status. While L2 status itself is not a reason for low reading comprehension 
growth or outcomes, a subgroup of L2 readers shows lower vocabulary scores than their 
low-vocabulary L1 peers, putting them at an increased risk of falling behind on reading 
comprehension during the upper grades of primary school. 

Integration processes in L1 and L2 reading 
comprehension revisited
The results of this dissertation are fully compatible with the reading systems framework 
(Perfetti & Stafura, 2014) and the blueprint of the reader that it postulates (see Figure 1.1 
and 6.1). Our findings with respect to processes at the word level are consistent with the 
lexical quality hypothesis (Perfetti, 2007). According to the lexical quality hypothesis, 
all aspects of lexical knowledge – orthography, phonology, and semantics – play a 
role in efficient word identification. Knowledge of morphosyntactic properties also 
has received a more prominent role in the most recent version of the lexical quality 
framework (Perfetti, 2017). After earlier research which evidenced important roles 
for orthographic and semantic knowledge for word identification and subsequent 
comprehension processes (e.g., Richter, Isberner, Naumann, & Neeb, 2013), we show that 
morphology also has an important part to play. Furthermore, our results indicate that it 
is not only the case that good word knowledge allows for fast word recognition, but also 
that good decoding ability allows for the discovery of word-internal structure, in line 
with the bidirectional pathway between decoding and lexical quality shown in Figure 
1.1. When comparing L1 and L2 readers, we found that L2 readers, despite having a lower 
vocabulary in general, used morphology to the same extent as L1 readers. This might be 
a result of their strong decoding skills.
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After words have been identified, they need to be integrated into the local sentence 
context. Within the blueprint of the reader as pictured in Figure 1.1, sentence-level 
integration is the first step of word-to-text-integration. In Figure 6.1, a slightly different 
representation of the same system, it becomes clear that syntax plays a role in two 
places in the model: Syntactic knowledge is represented in the lexicon, and a parser 
contributes to comprehension processes above the word level. Both roles for syntax are 
evidenced in our data. We found that decoding ability predicted not only morphological 
processing but also syntactic integration. It is likely that good decoding allows readers 
to discover affixes, which are not very salient in Dutch spelling otherwise. Hence, 
grammatical processes can be situated within the word identification system to 
some extent. In line with the position of the parser in the model, we also found that 
syntactic processing was an important intermediate step between vocabulary and 
reading comprehension outcomes. At this level of processing, we again found evidence 
for bidirectional relations: Our data showed that children with low vocabulary scores 
were able to use morphology but did not do so when they also had to process a carrier 
sentence. This indicates that how well the sentence context is processed also can 
influence word identification processes. For L2 readers, this effect was also apparent in 
lexical inferencing on the basis of context: Low-vocabulary L2 readers used context to a 
lesser extent in their lexical inferences.

Figure 6.1  Reading comprehension processes in the reading systems framework (Perfetti & 
Stafura, 2014).
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Lexical quality not only influences processes at the sentence level. We also found a direct 
effect of lexical quality on reading comprehension over and above syntactic integration, 
in line with the bidirectional arrows between the lexicon and comprehension processes 
at all levels in Figure 6.1. Upon closer examination of the levels of comprehension 
processes postulated by the reading systems framework, we found that syntactic 
integration and the ability to build a high-quality situation model predicted reading 
comprehension outcomes, and both are related to vocabulary. However, we found no 
role for textbase memory. If this intermediate representation plays a role in reading 
outcomes, it might be more important in online processing (Kintsch, 1998). Comparing 
higher-level comprehension processes between L1 and L2, we found that L2 readers 
showed lower knowledge of syntax but equal situation model quality. While the ability 
to build a situation model is related to vocabulary and grammar, lower vocabulary and 
grammar does not prevent successful higher-level integration in L2 readers. 

While the reading systems framework only mentions general attentional processing 
in passing, the memory, unification, and control framework (Hagoort, 2005) postulates 
that executive control processes are involved in unification processes. In line with 
this claim, we found that working memory and inhibition predicted reading 
comprehension via syntactic integration. Working memory and inhibition did not play 
a role in comprehension as measured by the situation model, however. Situation model 
building ability was more strongly related to nonverbal reasoning.

For L2 readers, we also found that L1 vocabulary knowledge directly predicted reading 
comprehension, after controlling for L2 linguistic predictors. Within the reading 
systems framework, there are two possible – not mutually exclusive – explanations 
for this finding. First, L1 vocabulary could be a proxy for prior knowledge. Children 
with a large home language vocabulary are also more likely to have more extensive 
world knowledge. Second, L1 knowledge might contribute to the linguistic system in 
general. For example, morphological awareness has been shown to transfer between 
languages to some extent (de Zeeuw, Verhoeven, & Schreuder, 2012; Ramirez et al., 2010). 
It is questionable whether prior knowledge can be separated from linguistic knowledge 
(Nagy & Herman, 1987). In any case, our data indicate that the reading systems 
framework can be extended by the notion that knowledge sources from all languages 
the reader knows can be drawn upon, irrespective of the language of the text to be read.

While higher-level integration processes played an important role in predicting 
reading comprehension outcomes in both L1 and L2, only decoding and vocabulary 
predicted growth, such that children with lower decoding and vocabulary grew more in 
reading comprehension. Higher-level integration processes did not influence reading 
comprehension growth above their influence on reading comprehension outcomes. 
This confirms earlier reports from the literature that reading comprehension is a highly 
stable construct (Schaars, Segers, & Verhoeven, 2019). 
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In all, we found integration processes at the word, sentence, and text level to play a 
role in reading comprehension outcomes. Relationships between predictors were 
characterized by invariance between L1 and L2, by interactivity instead of hierarchy, and 
by differential relations according to different skill profiles.

Limitations and future directions

Although the studies presented in this dissertation provide important insights into 
the role of integration processes in children’s L1 and L2 reading comprehension, some 
limitations need to be acknowledged. First, our measurements were limited to offline 
reading tasks. While our experimental tasks provided insights into the information 
that is used in integration during reading, they cannot speak to the timecourse 
of integration of various sources of information. To this end, further research on 
integration processes in children’s reading comprehension should aim to bridge the 
gap between psycholinguistic experimental work with adults and longitudinal studies 
in educational linguistics, employing online measures such as self-paced reading, eye-
tracking, and event-related potential measurements.

Second, our sample of participants was highly heterogeneous in terms of language 
background. Because we aimed to have our sample represent typical multilingual 
classrooms, we included children of all language backgrounds, resulting in a sample 
with 29 different native languages. While this improved the representativeness of our 
studies, it made it impossible to investigate the influence of home language proficiency, 
language distance, and sociolinguistic factors on reading comprehension development 
and integration processes at all levels. Future research would benefit from further 
investigation of these issues.

Third, related to the first two points, the tasks we used aimed to assess participants’ 
knowledge and abilities in general. A deeper understanding of how knowledge of 
specific words and concepts contributes to comprehension of a specific stretch of text 
in children would be very valuable. In particular, how lexical representations in all 
languages a reader knows contribute to understanding and integration of text with 
prior knowledge is an important target for future research.

Educational implications

Learning to acquire information from text is one of the main goals of primary 
education. However, many children leave primary school not sufficiently equipped 
with reading comprehension skills to be successful in their further education. This is 
especially the case for children learning to read in their second language. Findings of 
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the present dissertation, therefore, might be useful to education professionals. First, we 
provided evidence that word decoding and vocabulary are not sufficient for reading 
comprehension. In order to comprehend a text, single words need to be integrated into 
sentences, and sentences into a global understanding of what the text is about. We 
showed that integration processes at different levels influence reading comprehension 
outcomes: How well children are able to use the meaning of parts of unknown words to 
infer the meaning is related to their reading comprehension skill. The same is true for 
integrating words into the sentence context, and of remembering how concepts in the 
text relate to each other. When assessing reading comprehension problems, educators 
might want to take into account knowledge of morphology, the ability to infer meaning 
from context, and the ability to build a mental model of the text, in addition to the 
customary tests of decoding and vocabulary. While it is a question for further research 
whether integration processes at the word, sentence, and text level are amenable to 
remediation, it is likely that supporting the development of all of them in the classroom 
is useful for reading comprehension development.

For educators working with children learning to read in their second language, it 
is important to know that the acquisition of decoding skills is usually not a problem 
for L2 readers. Persistent problems with decoding are unlikely to be caused by 
multilingualism. L2 vocabulary, on the other hand, is a known weakness in L2 readers 
and an area that needs support. Our results show that low vocabulary limits what can 
be gathered from the surrounding sentence context. This makes it harder to learn words 
from text and, possibly, from classroom discourse. For a subgroup of L2 readers with low 
vocabulary, this puts them at risk of a reading comprehension delay that is not caught 
up during the primary grades. Teachers need to be aware that for this group of children 
with the lowest vocabulary scores, regular classroom interaction and reading lessons 
might not be sufficient to support their reading comprehension development. Using 
morphological information to infer the meaning of new words seems to be a relative 
strength in L2 readers, as is developing a global understanding of a text. These strengths 
at the word and text level can be drawn upon in supporting vocabulary development 
and the development of word-to-sentence integration. In addition, good vocabulary 
knowledge in the L1 has a positive influence on L2 reading comprehension. Vocabulary 
development in the home language should therefore be encouraged.

Conclusion

The present dissertation highlights the importance of integration processes at the word, 
sentence, and text level in children’s reading comprehension development, whether it 
takes place in a first or a second language. First, how well readers are able to integrate 
sub-lexical semantic information and semantic information from the sentence 
context is associated with reading comprehension outcomes. L2 readers show relative 
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strengths in the processing of morphological information, and relative weaknesses in 
using semantic information from the sentence context, especially when vocabulary 
knowledge is low. Second, vocabulary and decoding contribute to morphosyntactic 
processing, but also have a direct influence on reading comprehension. In addition, 
word-to-text integration contributes to reading comprehension over and above the 
individual contribution of word and sentence processing. Building a mental model 
of a text is a relative strength of L2 readers. Lastly, structural relationships between 
component processes of reading comprehension are relatively invariant across L1 and 
L2 readers. However, local integration processes are a weak point for L2 readers with 
low vocabulary, and this limits reading comprehension growth in this population. 
In L2 readers, first-language knowledge also positively contributes to reading 
comprehension outcomes.
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SUMMARY

Summary

Reading comprehension is one of the most important skills that children acquire 
in primary school. The ability to extract information from text is a prerequisite for 
educational success and participation in our literate society. Good text comprehension 
does not always come naturally, however: Many children leave primary school with 
insufficient reading comprehension skills. Reading comprehension can be especially 
problematic for children whose home language is different to the school language, i.e., 
second language readers. Previous research suggests that these children develop good 
decoding skills, but are hindered in their reading comprehension by a lower proficiency 
in the school language.

Many studies on reading comprehension focus on processes at the word level, such as 
vocabulary or word decoding. To arrive at good text comprehension, however, single 
words are not sufficient: Words need to be assembled into sentences, and sentences 
need to be integrated into a mental representation of the whole text. These integration 
processes play an important role in theories of reading comprehension, but have not 
been sufficiently investigated in children.

The aim of the current dissertation was to examine reading processes at the word, 
sentence, and text level, and to compare them between first and second language 
readers. To this end, reading processes and reading comprehension growth over time 
were investigated in children from grade 4 to grade 6 of primary school. For some of the 
children, the school language Dutch was their first language (first language readers); 
others had different home languages (second language readers). Among the second 
language readers who participated in the research in this dissertation, many different 
home languages were represented. The largest groups consisted of speakers of Turkish, 
Moroccan Arabic, Berber, and Somali.

Children were tested on reading comprehension and on a number of factors which 
are known to influence reading comprehension: decoding, vocabulary, grammar, and 
working memory. In addition, two experimental studies were conducted to investigate 
reading processes at different levels of processing. The most important results of the 
research in this dissertation are summarized below.

Predictors of reading comprehension

Reading comprehension is a complex skill: A series of symbols needs to be translated 
into a mental representation of the concepts in the text. To achieve this, a number of 
subskills are needed. Children first learn to decode, that is, to translate letters to sounds, 
and to put those sounds together into words. After the word has been sounded out, its 
meaning has to be retrieved from memory. Retrieval from memory is most efficient 
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if the word is stored with high lexical quality. High lexical quality means that known 
words are represented with a lot of detail: what they look like in writing, what they 
sound like, which other words they are associated with, and what exactly they mean 
in different contexts. Words of high lexical quality are maximally different from other 
words, and can be found and retrieved from memory more quickly. The faster the 
retrieval process, the more memory capacity remains for integrating the retrieved word 
into the context. This process is also referred to as word-to-text-integration.

Besides efficient decoding and a good vocabulary, word-to-text integration relies on 
knowledge of grammar and on the ability to make inferences. Knowledge of grammar 
is important to determine who does what to whom in a sentence, for example, or what 
a pronoun refers to. An inference is a conclusion about something that is not literally 
stated in the text. From the sentence Drops are pattering on the roof, for example, 
one can conclude that it is raining, even if the word rain is not in the text. Inference-
making relies on working memory, i.e. the ability to hold several pieces of information 
in mind simultaneously and manipulate them. From the above, it can be concluded 
that decoding, vocabulary, grammar, and working memory are important predictors of 
reading comprehension.

Previous research has shown that second language readers acquire good decoding 
skills, but that they have a smaller vocabulary and weaker knowledge of grammar in 
the school language than first language readers, and that this is one of the reasons 
for their poorer reading comprehension. The research in this dissertation replicates 
these findings: In grade 4, second language readers were better decoders than first 
language readers, but scored lower on measures of vocabulary, grammar, and reading 
comprehension. First and second language readers did not differ in their working 
memory capacity. 

The profile of good decoding and lower knowledge of vocabulary and grammar raises 
the question how reading comprehension processes in second language readers take 
place, and what role linguistic knowledge plays at different levels of processing. The 
aim of the studies described below was to map reading comprehension processes at the 
word, sentence, and text level in first and second language readers. 

Integration at the word and sentence level

The study in Chapter 2 investigated how children use information within a word and 
information from the sentence context when determining the meaning of a word. In 
order to understand a sentence with an unknown word, readers can use parts of the 
word which are known, as well as the context surrounding the word. In the sentence 
Ayla was waiting in front of the feliologist’s door, for example, feliologist is an unknown 
word. The –ologist part of the word suggests it is a person with expertise in a specific 
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subject. Such a meaningful part of a word is called a morpheme. Readers who recognize 
the expert in –ologist, therefore make use of morphological information. In the example 
sentence above, the surrounding sentence context also provides information: From it, it 
can be concluded that a feliologist must be a person or institution. 

The results of the study in Chapter 2 show that children are able to use morphological as 
well as contextual information when determining the meaning of an unknown word. 
The more children used morphological or contextual information in their inferences, 
the better their reading comprehension abilities were. Use of morphology was also 
associated with decoding skills: Children who were better decoders used morphology 
more. An explanation for this finding is that good decoders are able to read unknown 
words accurately, which increases their chances of discovering and using small 
meaningful parts within words. This means that differences in decoding skills can still 
play an important role in the upper grades of primary school.

The study’s results also indicate that children with smaller vocabularies have difficulty 
using morphological and contextual information at the same time. This can be 
explained by the fact that for children with small vocabularies, processing the sentence 
context can be so effortful that it is no longer possible to attend to details at the word 
level. Concerning grammar knowledge, the opposite effect was found: Children with 
strong grammar knowledge used morphology to a smaller extent when a sentence 
context was present than children with a weaker knowledge of grammar. Possibly, 
children with strong grammar skills make use of good-enough processing: Once they 
have parsed the sentence sufficiently for basic comprehension, they might not pay 
attention to details at the word level anymore. 

First and second language readers did not differ in the extent to which they used 
morphological information. This is surprising, considering that morphological 
knowledge generally is strongly associated with vocabulary, and that second language 
readers had smaller vocabularies. Hence, using morphology can be considered a well-
developed skill in second language readers. 

While first and second language readers did not differ in the extent to which they 
used morphology, there was a small difference in their use of contextual information: 
Second language readers with small vocabularies used contextual information less 
than second language readers with larger vocabularies, and less than first language 
readers. On average, the vocabularies of low-vocabulary second language readers were 
smaller than those of low-vocabulary first language readers. This indicates that second 
language readers with especially small vocabularies are at risk of lower comprehension 
of contextual information, which hinders the use of contextual information in 
inferences.
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To summarize, this study shows that children integrate morphological and contextual 
information when determining the meaning of an unknown word, and that children 
with better reading comprehension do this to a larger extent. Good decoding is a 
prerequisite for using morphology, while a large vocabulary is important in order to 
use information from the context. Second language readers are relatively good at using 
morphology, and somewhat weaker at using contextual information.

In Chapter 3, it was further investigated how reading processes at the word and 
sentence level are associated with reading comprehension, and whether the relations 
between predictors differ between first and second language readers. Results indicate 
that sentence-level skills form a stepping stone between word-level skills and text 
comprehension: Decoding skills and vocabulary predict sentence comprehension, and 
sentence comprehension in turn predicts text comprehension. Working memory also 
predicts text comprehension via sentence comprehension. In addition to the indirect 
effect of vocabulary on text comprehension through sentence comprehension, there 
was also a direct effect. This means that vocabulary predicts text comprehension even 
after controlling for the effect of sentence comprehension. The associations between 
predictors did not differ between first and second language readers. For a subgroup 
of second language readers, vocabulary in the home language was also measured. 
Home language vocabulary, like vocabulary in Dutch, had a positive direct effect on 
reading comprehension. This finding can be attributed to the fact that home language 
vocabulary also contributes to conceptual development.

The results of this study underline the central role of vocabulary in reading comprehension. 
This concerns vocabulary in the home language as well as school language vocabulary.

Integration at the text level

Vocabulary – in the school language and the home language – predicts reading 
comprehension, via processes at the sentence level, but also directly. The direct 
influence of vocabulary on text comprehension might be explained by the influence of 
vocabulary on processes at the text level. While reading a text, it is not only necessary 
to understand single sentences, but also to make connections across longer distances 
in the text. Therefore, it is also important to further investigate reading processes at 
the text level. Chapter 4 describes a study on the role of reading processes at the text 
level in first and second language readers. In this study, the children’s text model was 
investigated. A text model is the mental representation of concepts in a text and how 
they relate to each other. 

In this study, children read a text on a topic which was unfamiliar to them, and then 
were asked to sort core concepts from the text on a screen. They were instructed to 
place words that were more related to each other closer together, and words which 
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were less related further apart. In this way, for each child a conceptual network could 
be constructed which gives information about the text model that the child had 
constructed during reading. The network can then be compared to the order of concepts 
as they appeared in the text. This comparison indicates how much the children’s text 
model is similar to the literal text. The network can also be compared to the network 
of an experienced adult reader. This comparison gives in an indication of the quality 
of the text model. The results in Chapter 4 show that the similarity between a child’s 
text model and the literal text does not predict the child’s score on an independent 
reading comprehension test. The similarity to an adult network, however, does predict 
reading comprehension, after controlling for other known predictors. This means that 
the ability to build a good representation of the whole text is important for reading 
comprehension, and that this ability is not identical to general language proficiency. 
First and second language readers did not differ in the quality of their text model. This 
indicates that second language readers are generally able to construct a good global 
picture of the text, despite their smaller vocabularies.

In short, second language readers are as good as first language readers at constructing 
a text representation which transcends literal text comprehension, which is an 
important predictor of reading comprehension.

Reading comprehension growth

In Chapter 5, it was investigated how reading comprehension skills develop during 
the upper grades of primary school, and which skills predict this development. Results 
show that reading comprehension growth was only predicted by decoding and 
vocabulary: Children who scored lower on decoding or vocabulary in grade 4 showed 
more reading comprehension growth by grade 6. Thus, there was a catch-up effect. 
For second language readers with low vocabulary, however, this catch-up effect was 
smaller. They showed less reading comprehension growth and still had low reading 
comprehension scores in grade 6. The finding that children with low decoding skills or 
a small vocabulary made more progress on reading comprehension can be explained 
by the fact that in Dutch classrooms, a lot of attention is paid to these word-level skills. 
This allows children whose reading comprehension is impaired by low decoding skills 
or a small vocabulary to catch up. The limited reading comprehension growth in low-
vocabulary second language readers can possibly be attributed to them being less able 
to profit from instruction. As the study in Chapter 2 showed, a small vocabulary can 
make it difficult to infer information about unknown words from the context. This 
might also be the case for extracting information from the teacher’s explanations 
during lessons, and from conversations between peers. Second language readers with 
large vocabularies showed the same growth curve as first language readers with large 
vocabularies. This means that whether a child reads in their first or second language is 
less relevant for reading comprehension growth than their vocabulary size. 
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In summary, the results of this study show that weaker readers can make good progress 
on reading comprehension. Second language readers with small vocabularies, however, 
do have a risk of staying behind in their reading comprehension development.

Conclusions

Based on the research presented in this dissertation, several conclusions can be drawn. 
First, what predicts of reading comprehension does not differ between first and second 
language readers. For both groups, grammar knowledge and vocabulary are the 
most important predictors of comprehension. Differences in reading comprehension 
between first and second language readers can be explained completely by differences 
in proficiency in the school language. Thus, it is less important whether a child reads 
in their first or second language than how good their command of vocabulary and 
grammar in the school language is. 

Second, the studies in this dissertation show that integration processes play an 
important role in reading comprehension. Skilled comprehenders combine the 
meaning of parts of words (i.e., morphemes), words, and the sentence context. Good 
decoding skills are important in order to be able to discover morphological information 
within words, while a large vocabulary is essential in order to use information from the 
sentence context. Besides comprehension at the word and sentence level, readers also 
need to construct a mental representation of the whole text. How well they are able to 
do this, is also a predictor of reading comprehension scores. In constructing this mental 
representation, an accurate representation of the relationships between concepts in 
the text is more important than a literal memory of the text.

Concerning differences between first and second language readers, the research in 
this dissertation shows that second language readers acquire good decoding skills, but 
have smaller vocabularies in the school language. This profile leads to second language 
readers being relatively good at using morphology, and relatively weak in making 
inferences based on contextual information. In constructing a global representation of 
the text, second language readers show no difference to first language readers. This, too, 
is a relatively well-developed skill. 

Finally, it can be concluded that weaker readers catch up on reading comprehension 
in the course of the upper grades of primary school. Only second language readers 
with very small vocabularies are less successful at this. These children thus need 
extra support in their vocabulary development in order to acquire sufficient reading 
comprehension skills. In addition to vocabulary in the school language, a good home 
language vocabulary helps in developing good reading comprehension.
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Educational implications

The findings in this dissertation have several implications for educational practice. First, 
decoding and vocabulary are necessary but not sufficient for reading comprehension. 
Readers also need to be able to use morphological information, and to comprehend 
connections within sentences as well as connections across the whole text. Therefore, 
when determining the cause of reading comprehension problems, it can be useful to 
assess a child’s knowledge of morphology and grammar, their ability to make inferences 
based on the sentence context, and their ability to make connections across a whole 
text, in addition to testing decoding ability and vocabulary. All of these skills can also 
be included in reading instruction. For example, while reading a text with the class, 
the teacher can demonstrate to children how they can infer the meaning of unknown 
words by looking at smaller meaningful elements such as un-, -less, or -able, and which 
information can be found in the sentence context. In order to discuss connections at 
the text level, concept networks can be useful. Letting children draw a network which 
shows connections between important concepts in the text is a way to determine 
which relationships they do and do not yet understand well. This method for assessing 
global text comprehension is also accessible to children with small vocabularies. 

Second, results of this research show that second language readers generally acquire 
good decoding skills. Poor decoding ability in the upper grades of primary school 
should therefore not be attributed to the child’s language background. First and second 
language readers mainly differ in their vocabulary, and reading comprehension 
problems are often explained by a small vocabulary in the school language. When 
vocabulary is very poor, it is possible that inferring information from the context 
fails, which poses a risk for reading comprehension development. Therefore, second 
language readers need to be sufficiently supported in their vocabulary development. 
Children can also profit from a large home language vocabulary when reading in the 
school language. Hence, it is recommended to support the development of all of the 
child’s languages.
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Samenvatting

Begrijpend lezen is een van de belangrijkste vaardigheden die kinderen op de 
basisschool leren. Het vermogen om informatie uit teksten te halen is een voorwaarde 
voor schoolsucces en voor participatie in onze geletterde maatschappij. Goed leesbegrip 
is echter niet vanzelfsprekend: veel kinderen verlaten de basisschool met onvoldoende 
begrijpend leesvaardigheid. Vooral kinderen die leren lezen in hun tweede taal blijken 
vaak moeite met begrijpend lezen te hebben. Eerder onderzoek wees uit dat deze 
leerlingen wel goed technisch leren lezen, maar door een kleinere woordenschat of een 
geringere grammaticale vaardigheid in de schooltaal lager presteren op begrijpend 
lezen. 

Veel onderzoek naar begrijpend lezen richt zich op processen op woordniveau, zoals 
woordenschat of technisch lezen van losse woorden. Om tot goed tekstbegrip te komen, 
zijn losse woorden echter niet voldoende: de woorden moeten tot zinnen worden 
samengevoegd, en zinnen moeten tot een mentale representatie van de gehele tekst 
worden geïntegreerd. Deze integratieprocessen spelen een belangrijke rol in theorieën 
van begrijpend lezen, maar zijn bij kinderen tot nu toe nog weinig onderzocht.

Het doel van dit proefschrift was om leesprocessen op woord-, zins- en tekstniveau 
in kaart te brengen en te vergelijken bij eerste- en tweede-taallezers. Hiervoor zijn 
leesprocessen en de groei in leesbegrip over de tijd heen onderzocht bij leerlingen in 
groep 6 tot en met 8 van de basisschool. Een deel van de leerlingen had het Nederlands 
als moedertaal (de eerste-taallezers); een ander deel had een andere thuistaal (de 
tweede-taallezers). In de groep tweede-taallezers die in het huidige proefschrift zijn 
onderzocht, zijn veel verschillende thuistalen vertegenwoordigd. De grootste groepen 
betroffen kinderen die het Turks, Marokkaans Arabisch, Berbers of Somalisch als 
thuistaal hebben.

De leerlingen werden getest op begrijpend lezen en op een aantal factoren waarvan 
bekend is dat ze de leesontwikkeling beïnvloeden: technisch lezen, woordenschat, 
grammatica en werkgeheugen. Daarnaast werden twee experimentele studies 
uitgevoerd om leesprocessen op verschillende niveaus in kaart te brengen. De 
belangrijkste resultaten van het onderzoek worden hieronder samengevat.

Voorspellers van begrijpend lezen

Begrijpend lezen is een complexe vaardigheid: een reeks symbolen moet worden 
omgezet naar een mentale representatie van de concepten in de tekst. Hiervoor zijn een 
aantal deelvaardigheden nodig. Kinderen leren eerst technisch lezen: het omzetten van 
letters naar klanken en het samenvoegen van die klanken tot woorden. Als het woord 
verklankt is, moet de betekenis ervan uit het geheugen worden opgehaald. Dat gaat het 
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efficiëntst als de woorden in het geheugen zijn opgeslagen met hoge lexicale kwaliteit. 
Hoge lexicale kwaliteit houdt in dat niet alleen veel woorden bekend zijn, maar dat over 
die woorden ook veel informatie beschikbaar is: hoe ze gespeld worden, hoe ze klinken, 
met welke andere woorden ze samenhangen en wat ze in verschillende contexten 
kunnen betekenen. Als woorden met hoge lexicale kwaliteit zijn opgeslagen, zijn ze 
maximaal verschillend van andere woorden en kunnen ze snel worden gevonden en 
opgehaald. Hoe sneller het proces van ophalen, hoe meer geheugencapaciteit overblijft 
voor het integreren van de losse woorden in de context. Dit proces wordt ook wel woord-
naar-tekst-integratie genoemd.

Bij woord-naar-tekst-integratie spelen naast vlot technisch lezen en een goede 
woordenschat ook kennis van grammatica en inferenties een rol. Kennis van 
grammatica is bijvoorbeeld belangrijk om in een zin te kunnen bepalen wie wat doet, 
of waar een voornaamwoord naar verwijst. Een inferentie is een gevolgtrekking over 
iets dat niet letterlijk in de tekst staat. Uit de zin De druppels kletteren op het dak kan 
bijvoorbeeld worden geconcludeerd dat het regent, ook al staat dat er niet expliciet. Bij 
het maken van inferenties speelt het werkgeheugen een rol: het vermogen om meerdere 
stukken informatie tegelijkertijd vast te houden en te bewerken. Uit bovenstaande 
kan worden geconcludeerd dat technisch lezen, woordenschat, grammatica en 
werkgeheugen belangrijke voorspellers van begrijpend lezen zijn.

Eerder onderzoek heeft uitgewezen dat tweede-taallezers goed technisch lezen, maar in 
de schooltaal een kleinere woordenschat en zwakkere kennis van grammatica hebben 
dan eerste-taallezers, en dat ze mede daardoor minder goed begrijpend lezen. Deze 
bevindingen worden ook bevestigd door de resultaten van dit proefschrift: de tweede-
taallezers waren in groep 6 beter in technisch lezen dan de eerste-taallezers, maar ze 
presteerden zwakker op maten van woordenschat, grammatica en leesbegrip. Eerste- 
en tweede-taallezers verschilden niet met betrekking tot hun werkgeheugencapaciteit. 

Het profiel van goed technisch lezen en zwakkere kennis van woordenschat en 
grammatica roept de vraag op hoe begrijpend leesprocessen bij tweede-taallezers 
verlopen, en welke rol kennis op verschillende niveaus daarbij speelt. De studies die 
hieronder worden beschreven, hadden tot doel om begrijpend leesprocessen op woord-, 
zins- en tekstniveau bij eerste- en tweede-taallezers nader in kaart te brengen.

Integratie op woord- en zinsniveau

In de studie in hoofdstuk 2 is onderzocht hoe kinderen informatie in een woord en 
informatie uit de zinscontext benutten bij het bepalen van de betekenis van een woord. 
Om een zin met een onbekend woord te begrijpen, kunnen lezers gebruik maken van 
onderdelen van het woord die wel bekend zijn en van de context om het woord heen. In 
de zin Ayla wachtte voor de deur van de felioloog, bijvoorbeeld, is felioloog een onbekend 
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woord. Het stuk –oloog in het woord suggereert dat het om een persoon gaat die ergens 
expert in is. Zo’n betekenisdragend onderdeel van een woord wordt ook wel een morfeem 
genoemd. Wie de expert in –oloog herkent, maakt dus gebruik van morfologische 
informatie. In de voorbeeldzin hierboven geeft ook de zinscontext informatie: uit de zin 
kan geconcludeerd worden dat het om een persoon of instantie gaat. 

Uit de studie in hoofdstuk 2 bleek dat leerlingen in staat zijn om zowel morfologische 
informatie als informatie uit de context te gebruiken bij het afleiden van de betekenis 
van een onbekend woord. Hoe meer ze gebruik maakten van morfologie of context 
in hun inferenties, hoe beter ze presteerden op begrijpend lezen. Het gebruik van 
morfologie hing ook samen met technisch lezen: kinderen die beter technisch lazen, 
maakten meer gebruik van morfologie. Dit is te verklaren doordat goede technisch 
lezers ook onbekende woorden nauwkeurig lezen. Daardoor is de kans groter dat ze de 
kleine betekenisdragende stukjes in een woord ontdekken en kunnen benutten. Dit 
betekent dat verschillen in technisch lezen ook in de bovenbouw van de basisschool 
nog een belangrijke rol kunnen spelen. 

De resultaten van deze studie lieten tevens zien dat leerlingen met een kleinere 
woordenschat moeite hebben met het gebruiken van morfologie en context 
tegelijkertijd. Een verklaring hiervoor is dat bij leerlingen met een kleine woordenschat 
het verwerken van de zin zoveel aandacht kost, dat ze niet meer in staat zijn om nog 
goed gebruik te maken van informatie op woordniveau. Voor grammatica werd juist 
een tegengesteld effect gevonden: kinderen met een sterkere kennis van grammatica 
maakten minder gebruik van morfologie als er ook een zinscontext was dan kinderen 
met een zwakkere kennis van grammatica. Mogelijk denken kinderen met een sterke 
kennis van grammatica sneller dat ze de zin wel goed begrepen hebben, en letten dan 
niet meer op details op woordniveau.

Eerste- en tweede-taallezers verschilden niet in de mate waarin ze morfologie 
gebruikten. Dat is opvallend, omdat kennis van morfologie over het algemeen sterk 
samenhangt met woordenschat, en de tweede-taallezers een kleinere woordenschat 
hadden. Het gebruik van morfologische informatie tijdens het lezen is dus een relatief 
sterk punt van tweede-taallezers. 

Terwijl eerste- en tweede-taallezers niet verschilden in de mate waarin ze morfologie 
gebruikten, was er wel een verschil in het gebruik van contextuele informatie: tweede-
taallezers met een kleine woordenschat deden dat minder dan tweede-taallezers 
met een goede woordenschat en ook minder dan eerste-taallezers. De woordenschat 
van tweede-taallezers met een kleine woordenschat bleef gemiddeld achter bij die 
van eerste-taallezers met een kleine woordenschat. Dat wijst erop dat vooral de 
tweede-taallezers met een relatief zwakke woordenschat risico lopen om de context 
onvoldoende te begrijpen om te gebruiken bij inferenties.
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Samengevat laten de resultaten van deze studie zien dat kinderen zowel context 
als morfologie integreren bij het afleiden van de betekenis van een woord, en dat 
betere begrijpend lezers dat meer doen. Goed technisch lezen is een voorwaarde om 
morfologie te kunnen gebruiken, terwijl een goede woordenschat belangrijk is om 
gebruik te kunnen maken van de context. Tweede-taallezers zijn relatief sterk in het 
gebruik van morfologie en iets zwakker in het gebruik van informatie uit de context.

In hoofdstuk 3 werd onderzocht hoe leesprocessen op woord- en zinsniveau 
samenhangen met begrijpend lezen, en of die onderlinge relaties verschillen tussen 
eerste- en tweede-taallezers. Uit deze studie bleek dat vaardigheden op zinsniveau een 
tussenstap vormen tussen het vaardigheden op woordniveau en tekstbegrip. Technisch 
lezen en woordenschat voorspellen zinsbegrip; zinsbegrip voorspelt op zijn beurt 
tekstbegrip. Ook werkgeheugen voorspelt begrijpend lezen via zinsbegrip. Naast het 
effect van woordenschat op begrijpend lezen via zinsbegrip, is er ook een direct effect. 
Dat wil zeggen dat woordenschat begrijpend lezen ook voorspelt nadat is gecontroleerd 
voor het effect van zinsbegrip. De onderlinge relaties tussen de voorspellers verschilden 
niet tussen eerste- en tweede-taallezers. Voor een subgroep van tweede-taallezers is 
ook de woordenschat in de thuistaal gemeten. Woordenschat in de thuistaal bleek, net 
als woordenschat in het Nederlands, een positief direct effect op begrijpend lezen te 
hebben. Dat komt waarschijnlijk doordat ook woordenschat in de thuistaal bijdraagt 
aan de conceptuele ontwikkeling. 

De bevindingen van de studie in hoofdstuk 3 onderstrepen de centrale rol van woorden-
schat voor begrijpend lezen, zowel van woordenschat in het Nederlands als in de thuistaal.

Integratie op tekstniveau

Woordenschat – in het Nederlands en in de thuistaal – voorspelt begrijpend lezen, via 
het zinsniveau, maar ook direct. De directe invloed van woordenschat op tekstbegrip is 
mogelijk te verklaren door de invloed van woordenschat op processen op tekstniveau. 
Tijdens het lezen van een tekst moeten niet alleen de losse zinnen begrepen worden, 
maar ook de verbanden over langere afstand binnen de tekst moeten worden gelegd. 
Daarom is het belangrijk om ook leesprocessen op tekstniveau verder te onderzoeken. 
Hoofdstuk 4 beschrijft een studie naar de rol van leesprocessen op tekstniveau bij 
eerste- en tweede-taallezers. Hierbij werd de tekstrepresentatie van kinderen nader 
onderzocht. De tekstrepresentatie is de mentale voorstelling van hoe concepten in de 
tekst zich tot elkaar verhouden. 

In deze studie lazen de leerlingen een tekst over een voor hen onbekend onderwerp en 
sorteerden daarna op een computerscherm kernconcepten uit de tekst. De instructie 
was daarbij om woorden die veel met elkaar te maken hadden, dichter bij elkaar te 
zetten, en woorden die weinig met elkaar te maken hadden, verder uit elkaar. Op 
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deze manier ontstond voor elk kind een netwerk van concepten dat iets zegt over de 
tekstrepresentatie die het kind had opgebouwd tijdens het lezen. Dit netwerk kan 
worden vergeleken met de volgorde van concepten zoals die in de tekst voorkomen. 
Die vergelijking geeft een indicatie in hoeverre de tekstrepresentatie van het kind lijkt 
op de letterlijke tekst. Het netwerk kan ook worden vergeleken met het netwerk zoals 
een ervaren volwassen lezer dat opbouwt. Die vergelijking geeft een indicatie van de 
kwaliteit van de tekstrepresentatie. De resultaten in hoofdstuk 4 laten zien dat de mate 
waarin de tekstrepresentatie van een kind lijkt op de letterlijke tekst niet voorspelt hoe 
goed dat kind scoort op begrijpend lezen zoals gemeten met een andere toets. De mate 
van gelijkenis met een volwassen netwerk daarentegen voorspelt begrijpend lezen wel, 
bovenop andere bekende voorspellers. Dat betekent dat de vaardigheid om een goede 
representatie van de gehele tekst op te bouwen belangrijk is voor begrijpend lezen, en 
dat die vaardigheid niet identiek is aan algemene taalvaardigheid. Eerste- en tweede-
taallezers verschilden niet in de kwaliteit van hun tekstrepresentatie. Dat geeft aan 
dat tweede-taallezers doorgaans een globaal beeld van de tekst konden opbouwen, 
ondanks een kleinere woordenschat.

Kortom, tweede-taallezers zijn even goed als eerste-taallezers in staat om een 
tekstrepresentatie op te bouwen die verder gaat dan letterlijk tekstbegrip, hetgeen als 
een belangrijke voorspeller van begrijpend lezen kan worden gezien.

Groei van begrijpend leesprestaties

In hoofdstuk 5 werd onderzocht hoe begrijpend lezen zich in de loop van de bovenbouw 
van de basisschool ontwikkelt, en welke vaardigheden die ontwikkeling voorspellen. 
De resultaten lieten zien dat vooruitgang op begrijpend lezen alleen werd voorspeld 
door technisch lezen en woordenschat: de kinderen die in groep 6 slechter scoorden op 
technisch lezen en woordenschat, gingen tot groep 8 meer vooruit op begrijpend lezen. 
Ze maakten dus een inhaalslag. Voor tweede-taallezers met een lage woordenschat 
gold dat in mindere mate. Zij gingen minder vooruit op begrijpend lezen en bleven in 
groep 8 lager presteren. 

Dat leerlingen met een lagere technisch leesvaardigheid of een kleinere woordenschat 
meer vooruitgingen op begrijpend lezen, komt waarschijnlijk doordat er in het 
Nederlandse onderwijs aan deze vaardigheden veel aandacht wordt besteed. Hierdoor 
maken leerlingen wiens leesbegrip wordt gehinderd door zwak technisch lezen of een 
kleine woordenschat kans om nog veel vooruitgang te boeken. Het gebrek aan groei bij 
de tweede-taallezers met een kleine woordenschat is er mogelijk aan te wijten dat zij 
minder kunnen profiteren van instructie. Zoals de studie in hoofdstuk 2 liet zien, kan 
een te kleine woordenschat het lastig maken om informatie over onbekende woorden 
uit de context te halen. Dat zou ook kunnen gelden voor het halen van informatie uit 
uitleg in de klas en uit gesprekken met klasgenoten. Tweede-taallezers met een goede 



163

a

SAMENVATTING

woordenschat lieten dezelfde groeicurve zien als eerste-taallezers met een goede 
woordenschat. Of een leerling in zijn eerste of tweede taal leest, is dus minder van 
belang dan de grootte van de woordenschat. 

Samengevat laten de resultaten van deze studie zien dat zwakkere leerlingen 
relatief veel groei op begrijpend lezen doormaken. Tweede-taallezers met een 
kleine woordenschat lopen echter het risico om achter te blijven in hun begrijpend 
leesontwikkeling.

Conclusies

Op basis van het onderzoek in dit proefschrift kan ten eerste worden geconcludeerd 
dat de voorspellers van begrijpend lezen niet verschillen tussen eerste- en tweede-
taallezers. Voor beide groepen zijn woordenschat en grammatica de belangrijkste 
voorspellende factoren. Verschillen in begrijpend leesniveau tussen eerste- en tweede-
taallezers kunnen geheel worden verklaard door verschillen in taalvaardigheid. Het is 
dus minder van belang of een leerling een- of tweetalig is, dan hoe goed zijn of haar 
woordenschat en kennis van grammatica in het Nederlands is.

Ten tweede tonen de studies in dit proefschrift aan dat integratieprocessen een 
belangrijke rol bij begrijpend lezen spelen. Goede lezers combineren de betekenis 
van woorddelen (d.w.z., morfemen), woorden en de zinscontext tot één geheel. Goed 
technisch lezen is van belang om morfologische informatie in woorden te kunnen 
ontdekken, terwijl een goede woordenschat belangrijk is voor het gebruiken van de 
zinscontext. Naast begrip op woord- en zinsniveau moeten lezers ook een mentale 
representatie van de gehele tekst opbouwen. Hoe goed dit lukt, is eveneens een 
voorspeller van begrijpend lezen. Hierbij is het niet zozeer belangrijk dat de tekst 
letterlijk onthouden wordt, maar veel meer dat de relaties tussen concepten in de tekst 
goed worden gerepresenteerd.

Wat betreft verschillen tussen eerste- en tweede-taallezers laat dit onderzoek zien 
dat tweede-taallezers goed technisch leren lezen, maar doorgaans een kleinere 
Nederlandse woordenschat hebben. Dit profiel leidt ertoe dat tweede-taallezers relatief 
sterk zijn in het gebruik van morfologie, en relatief zwak in het maken van inferenties 
op basis van de context. Bij het opbouwen van een globale tekstrepresentatie laten 
tweede-taallezers geen verschil met eerste-taallezers zien. Ook dit is dus bij hen een 
relatief sterk ontwikkelde vaardigheid. 

Tot slot kan worden geconcludeerd dat zwakkere leerlingen in de loop van de 
bovenbouw een inhaalslag op begrijpend lezen kunnen maken. Alleen tweede-
taallezers met een heel kleine woordenschat lukt dat minder goed. Deze leerlingen 
hebben dus extra ondersteuning in hun woordenschatontwikkeling nodig om tot 
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voldoende leesbegrip te komen. Naast woordenschat in het Nederlands helpt ook een 
goede thuistaalwoordenschat om beter leesbegrip te ontwikkelen.

Implicaties voor de onderwijspraktijk

De bevindingen in dit proefschrift hebben enkele implicaties voor de onderwijspraktijk. 
Ten eerste zijn technisch lezen en woordenschat noodzakelijk, maar niet voldoende om 
leesbegrip te ontwikkelen. Ook gebruik van morfologie, het begrijpen van verbanden in 
een zin en verbanden in een tekst verdienen aandacht. Om de oorzaak van begrijpend 
leesproblemen te achterhalen, kan dus naast technisch lezen en woordenschat ook 
worden onderzocht of een leerling voldoende kennis van morfologie en grammatica 
heeft, in staat is de zinscontext te gebruiken in een inferentie en verbanden op 
tekstniveau kan leggen. Aan deze vaardigheden kan tevens in de instructie aandacht 
worden besteed. Zo kan de leerkracht bijvoorbeeld bij het lezen van een tekst met de 
klas laten zien hoe je de betekenis van onbekende woorden kunt achterhalen door 
naar kleine betekenisdragende elementen zoals on-, -loos en –baar te kijken, en welke 
informatie de zinscontext geeft. Om verbanden op het niveau van de tekst te bespreken, 
kunnen woordnetwerken nuttig zijn. Door leerlingen een netwerk te laten tekenen dat 
verbanden tussen belangrijke woorden in de tekst aangeeft, kan nagegaan worden 
welke relaties in de tekst ze al wel, en welke nog niet begrijpen. Dit is een manier om 
globaal tekstbegrip te beoordelen die ook voor leerlingen met een lage woordenschat 
goed werkt. 

Ten tweede geven de resultaten van dit onderzoek aan dat eerste- en tweede-taallezers 
vooral verschillen in hun woordenschat, en dat verschillen op begrijpend lezen hieraan 
toegeschreven kunnen worden. Tweede-taallezers verwerven over het algemeen 
een goede technische leesvaardigheid. Achterblijvende prestaties op het gebied van 
technisch lezen kunnen in de bovenbouw dan ook niet worden toegeschreven aan de 
taalachtergrond van leerlingen. Problemen met begrijpend lezen zijn vaak te wijten 
aan een kleinere woordenschat in het Nederlands. Bij een erg zwakke woordenschat 
kan het zijn dat het afleiden van informatie uit de context niet meer lukt, wat een 
risico vormt voor de begrijpend leesontwikkeling. Tweede-taallezers moeten daarom 
voldoende worden ondersteund in hun woordenschatontwikkeling. Ook van een goede 
thuistaalwoordenschat kunnen leerlingen profijt hebben bij het begrijpend lezen in het 
Nederlands. Het is daarom aan te raden om alle talen van de leerling te waarderen en in 
hun ontwikkeling te ondersteunen. 
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Zusammenfassung

Lesen mit Verständnis ist eine der wichtigsten Fähigkeiten, die Kinder in der 
Grundschule erwerben. Nur wer in der Lage ist, Texten Information zu entnehmen, 
kann an Bildung und Gesellschaft teilhaben. Gutes Leseverständnis ist jedoch keine 
Selbstverständlichkeit, und in den Niederlanden verlassen relativ viele Kinder die 
Grundschule mit ungenügender Lesekompetenz. Schülerinnen und Schüler, für die 
die Schulsprache Zweitsprache ist, haben häufiger Probleme mit dem Leseverständnis. 
Untersuchungen zeigen, dass diese Kinder zwar adäquat dekodieren können – d.h., 
Wörter in Laute übersetzen -, aber dass sie u.a. aufgrund ihres geringeren Wortschatzes 
und geringerer grammatikalischer Kenntnisse in der Zweitsprache ein weniger gutes 
Leseverständnis erreichen.

Ein Großteil der Studien zum Leseverständnis richtet sich auf Prozesse auf der 
Wortebene, wie Wortschatz oder das Dekodieren von einzelnen Wörtern. Um 
gutes Leseverständnis zu erreichen, ist das Lesen einzelner Wörter allerdings nicht 
ausreichend. Die Wörter müssen zu Sätzen zusammengefügt werden, und die Sätze 
zu einer gedanklichen Vorstellung des gesamten Textes. Diese Integrationsprozesse 
spielen eine wichtige Rolle in Theorien des Leseverständnisses, aber wurden bei 
Kindern bisher relativ wenig erforscht.

Das Ziel dieser Dissertation war, Leseprozesse auf der Wort-, Satz- und Textebene zu 
kartieren und zwischen Kindern, die in ihrer Erstsprache lesen (L1-Leser) und Kindern, 
die in einer Zweitsprache lesen (L2-Leser), zu vergleichen. Zu diesem Zweck wurden 
Leseprozesse und Wachstum des Leseverständnisses bei Kindern in der 4. bis 6. Klasse 
untersucht. Ein Teil der Schüler und Schülerinnen war L1-Leser des Niederländischen, 
ein anderer Teil hatte eine andere Familiensprache und war also L2-Leser. In der Gruppe 
der L2-Leser waren viele verschiedene Familiensprachen repräsentiert, wobei die 
größten Gruppen aus Sprechern des Türkischen, des Marokkanischen Arabisch, einer 
Berber-Sprache oder des Somalischen bestanden. 

Die teilnehmenden Kinder wurden auf ihr Leseverständnis geprüft, sowie auf eine 
Reihe von Faktoren, von denen bekannt ist, dass sie die Entwicklung der Lesekompetenz 
beeinflussen: Dekodieren, Wortschatz, Grammatikkenntnisse und Arbeitsgedächtnis. 
Außerdem wurden zwei experimentelle Studien durchgeführt, um Leseprozesse auf 
verschiedenen Ebenen zu untersuchen. Die wichtigsten Forschungsergebnisse werden 
im Folgenden zusammengefasst.

Prädiktoren des Leseverständnisses

Verstehend Lesen ist eine komplexe Fähigkeit: Eine Reihe von grafischen Symbolen 
muss dafür in eine mentale Repräsentation der Konzepte im Text umgesetzt werden. 
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Dafür werden verschiedene Teilfähigkeiten benötigt. Kinder müssen die Fähigkeit 
erwerben zu dekodieren, d.h., Buchstaben in Laute zu übersetzen und diese Laute zu 
Wörtern zusammenzusetzen. Nach der Verlautlichung des Wortes, muss die Bedeutung 
desselben aus dem Gedächtnis abgerufen werden. Dieser Prozess verläuft am 
effizientesten, wenn Wörter im Gedächtnis mit hoher lexikalischer Qualität gespeichert 
sind. Hohe lexikalische Qualität beinhaltet, dass nicht nur viele Wörter bekannt sind, 
sondern dass über diese Wörter auch detaillierte Informationen verfügbar sind: wie 
sie geschrieben werden, wie sie klingen, mit welchen anderen Wörtern sie assoziiert 
sind, und was sie in verschiedenen Kontexten bedeuten. Wörter, die mit hoher 
lexikalischer Qualität gespeichert sind, unterscheiden sich maximal voneinander und 
können schnell im Gedächtnis gefunden und abgerufen werden. Je schneller dieser 
Abrufungsprozess verläuft, desto mehr kognitive Kapazität bleibt für das Integrieren 
von einzelnen Wörtern in den Kontext übrig. Dieser Integrationsprozess wird auch 
Wort-zu-Text-Integration genannt.

Bei der Wort-zu-Text-Integration spielen neben Dekodieren und Wortschatz 
auch implizite Kenntnisse der Grammatik sowie Inferenzen eine Rolle. 
Grammatikkenntnisse sind wichtig, um z.B. in einem Satz feststellen zu können, wer 
was tut, oder worauf ein Pronomen verweist. Inferenzen sind Schlussfolgerungen über 
alles, was nur zwischen den Zeilen gesagt wird. Aus dem Satz Die Tropfen trommeln 
auf das Dach kann z.B. geschlussfolgert werden, dass es regnet, auch wenn das Wort 
regnen nicht im Text steht. Bei der Inferenzbildung spielt das Arbeitsgedächtnis eine 
wichtige Rolle, d.h., das Vermögen, mehrere Informationseinheiten gleichzeitig im 
Gedächtnis zu repräsentieren und zu bearbeiten. Aus Obenstehendem ist ersichtlich, 
dass Dekodieren, Wortschatz, Grammatikkenntnisse und Arbeitsgedächtniskapazität 
wichtige Prädiktoren des Leseverständnisses sind.

Frühere Studien haben aufgezeigt, dass L2-Leser gute Dekodierkompetenz erwerben, 
aber in der Schulsprache einen kleineren Wortschatz und geringere Grammatik-
kenntnisse als L1-Leser haben, und u.a. darum eine geringere Lesekompetenz erwerben. 
Diese Befunde werden auch durch die Ergebnisse dieser Dissertation bestätigt: L2-Leser 
waren in der 4. Klasse besser im Dekodieren als L1-Leser, aber erzielten schwächere 
Ergebnisse bei Wortschatz-, Grammatik- und Leseverständnis-Tests. L1- und L2-Leser 
unterschieden sich nicht in ihrer Arbeitsgedächtniskapazität.

Das Profil von guter Dekodierkompetenz und geringeren Wortschatz- und 
Grammatikkenntnissen wirft die Frage auf, wie Leseprozesse bei L2-Lesern 
verlaufen, und welche Rolle Kenntnisse auf verschiedenen sprachlichen Ebenen 
dabei spielen. Die Studien, die im Folgenden beschrieben werden, hatten zum Ziel, 
Leseverständnisprozesse auf der Wort-, Satz- und Textebene bei L1- und L2-Lesern näher 
zu untersuchen.
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Integration auf der Wort- und Satzebene

In der Studie, die im 2. Kapitel beschrieben wird, wurde untersucht, wie Kinder 
Informationen in einem Wort sowie Informationen aus dem Satzkontext beim 
Bestimmen der Wortbedeutung nutzen. Um einen Satz mit einem unbekannten 
Wort zu verstehen, können Leser auf bekannte Wortteile und auf den Kontext in der 
Umgebung des Wortes zurückfallen. In dem Satz Ayla wartete vor der Tür des Feliologen 
ist Feliologe z.B. ein unbekanntes Wort. Der Wortteil –ologe suggeriert, dass es um eine 
Person geht, die Expertenwissen besitzt. Ein solcher bedeutungstragender Wortteil wird 
ein Morphem genannt. Wer den Experten in –ologe erkennt, nutzt also morphologische 
Information. In obigem Beispielsatz bietet auch der Satzkontext Information: Aus dem 
Satz kann geschlussfolgert werden, dass es sich bei dem unbekannten Wort um eine 
Person oder Instanz handelt. 

Die Studie im 2. Kapitel zeigte auf, dass Schüler imstande sind, sowohl morphologische als 
kontextuelle Informationen beim Bestimmen der Bedeutung eines unbekannten Wortes 
zu nutzen. Je mehr sie in ihren Inferenzen die Morphologie und den Kontext nutzten, 
desto besser war ihr Leseverständnis. Die Nutzung morphologischer Information 
hing außerdem mit der Dekodierfähigkeit zusammen: Kinder die besser dekodieren 
konnten, nutzten in stärkerem Maße die Morphologie. Das ist dadurch zu erklären, 
dass gute Dekodierer auch unbekannte Wörter sehr genau lesen können. Hierdurch 
steigt die Wahrscheinlichkeit, dass sie auch kleine bedeutungstragende Elemente 
innerhalb des Wortes erkennen und nutzen können. Das heißt, dass Unterschiede in der 
Dekodierkompetenz auch am Ende der Grundschulzeit noch eine wichtige Rolle spielen.

Die Ergebnisse der Studie zeigten des Weiteren, dass Schüler mit einem kleinen 
Wortschatz Schwierigkeiten damit haben, Morphologie und Kontext gleichzeitig zu 
nutzen. Eine mögliche Erklärung hierfür ist, dass Schülern mit einem kleinen Wortschatz 
das Verarbeiten des Satzes so viel kognitive Kapazität kostet, dass sie nicht mehr gut in 
der Lage sind, ihre Aufmerksamkeit noch auf Information auf der Wortebene zu richten. 
In Bezug auf Grammatikkenntnisse wurde ein gegenübergestellter Befund festgestellt: 
Kinder mit stark ausgeprägten Grammatikkenntnissen nutzten morphologische 
Informationen, wenn auch ein Satzkontext vorhanden war, weniger, als Kinder mit 
weniger guten Grammatikkenntnissen. Möglicherweise denken Leser mit einer 
starken Grammatikkompetenz eher, dass sie den Satz schon gut verstanden haben, und 
geben dann weniger Acht auf Details auf der Wortebene.

Es wurde kein Unterschied zwischen L1- und L2-Lesern gefunden in dem Ausmaß, in 
dem sie Morphologie benutzten. Das ist überraschend, angesichts der Tatsache, dass 
morphologische Kenntnisse im Allgemeinen stark mit Wortschatz assoziiert sind, und dass 
die L2-Leser einen kleineren Wortschatz hatten. Das Nutzen morphologischer Information 
während des Lesens ist also eine relativ gut entwickelte Fähigkeit bei L2-Lesern.
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Während L1- und L2-Leser sich nicht darin unterschieden, inwiefern sie Morphologie 
nutzten, gab es einen Unterschied in der Nutzung von kontextueller Information: L2-
Leser mit einem kleinen Wortschatz zeigten weniger Nutzung kontextueller Information 
als L2-Leser mit großem Wortschatz, sowie als L1-Leser. Der Wortschatz von L2-Lesern mit 
geringem Wortschatz war durchschnittlich kleiner als der von L1-Lesern mit geringem 
Wortschatz. Das impliziert, dass vor allem L2-Leser mit einem relativ kleinen Wortschatz 
das Risiko haben, den Satzkontext ungenügend für Inferenzen zu verstehen.

Zusammenfassend zeigen die Ergebnisse dieser Studie, dass Kinder beim Bestimmen 
der Wortbedeutung Morphologie und Kontext integrieren, und dass Kinder mit 
besserem Leseverständnis dies in größerem Maße tun. Gutes Dekodieren ist eine 
Voraussetzung dafür, Morphologie beim Lesen nutzen zu können, während ein großer 
Wortschatz wichtig ist, um Information aus dem Kontext verwenden zu können. L2-
Leser sind relativ stark im Gebrauch von Morphologie, und relativ schwach im Gebrauch 
von kontextueller Information.

Im 3. Kapitel wurde weiter untersucht, wie Leseprozesse auf der Wort- und Satzebene 
mit Leseverständnis zusammenhängen, und ob diese Zusammenhänge sich zwischen 
L1- und L2-Lesern unterscheiden. Aus dieser Studie wurde ersichtlich, dass Fähigkeiten 
auf der Satzebene eine Zwischenstation zwischen der Wortebene und der Textebene 
bilden. Dekodieren und Wortschatz sagen Verständnis auf der Satzebene vorher, und 
Satzverständnis ist prädiktiv für das Textverständnis. Auch das Arbeitsgedächtnis 
beeinflusst Textverständnis über seinen Einfluss auf das Satzverständnis. Neben dem 
indirekten Effekt von Wortschatz auf Textverständnis über das Satzverständnis, übt der 
Wortschatz auch einen direkten Einfluss auf das Textverständnis aus. Das heißt, dass 
der Wortschatz das Textverständnis vorhersagt, auch nach statistischer Kontrolle auf 
das Satzverständnis. Die Zusammenhänge zwischen den Prädiktoren unterschieden 
sich nicht zwischen L1- und L2-Lesern. Für eine Untergruppe der L2-Leser wurde auch 
der Wortschatz in der Erstsprache gemessen. Der Wortschatz in der Erstsprache hatte, 
ebenso wie der Wortschatz im Niederländischen, einen direkt positiven Effekt auf das 
Leseverständnis. Das ist wahrscheinlich der Tatsache zuzuschreiben, dass sowohl der 
Wortschatz in der Erst- als auch in der Zweitsprache seinen Anteil zur konzeptuellen 
Entwicklung beiträgt.

Die Befunde dieser Studie unterstützen die zentrale Rolle des Wortschatzes für das 
Leseverständnis, sowohl was Wortschatz in der Erst- als auch in der Zweitsprache betrifft.

Integration auf der Textebene

Wortschatz – in der Erst- und in der Zweitsprache – sagt das Leseverständnis vorher, 
über seinen Einfluss auf die Satzebene, aber auch direkt. Der direkte Einfluss von 
Wortschatz auf das Leseverständnis ist möglicherweise durch seinen Einfluss auf 
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Prozesse auf der Textebene zu erklären. Während ein Text gelesen wird, müssen nicht 
nur die einzelnen Sätze verstanden, sondern auch Zusammenhänge über längere 
Abstände hinweg miteinander verknüpft werden. Daher ist es erforderlich, auch 
Leseprozesse auf der Textebene näher zu untersuchen. Das 4. Kapitel beschreibt eine 
Studie zur Rolle von Leseprozessen auf der Textebene bei L1- und L2-Lesern. Dabei wurde 
die Textrepräsentation von Kindern untersucht. Die Textrepräsentation ist die mentale 
Vorstellung davon, wie Konzepte im Text sich zueinander verhalten. 

In dieser Studie lasen die Schülerinnen und Schüler einen Text über ein für 
sie unbekanntes Thema und sortierten anschließend auf einem Bildschirm 
Schlüsselkonzepte aus dem Text. Die Anweisung, die ihnen dabei gegeben wurde, 
war, Wörter, die viel miteinander zu tun haben, näher zueinander zu schieben, und 
Wörter, die weniger miteinander zu tun haben, weiter auseinander. Auf diese Art 
und Weise entstand für jedes Kind ein Konzeptnetzwerk, aus dem etwas über die 
Textrepräsentation, die das Kind während des Lesens aufgebaut hatte, abzuleiten ist. 
Das Netzwerk kann z.B. mit der Reihenfolge der Konzepte im gelesenen Text verglichen 
werden. Dieser Vergleich ist indikativ dafür, inwiefern die Textrepräsentation des 
Kindes dem wörtlichen Text ähnelt. Das Netzwerk kann auch mit dem Netzwerk 
erfahrener erwachsener Leser verglichen werden. Dieser Vergleich gibt Hinweise 
auf die Qualität der Textrepräsentation. Die Ergebnisse im 4. Kapitel zeigen, dass die 
Ähnlichkeit der kindlichen Textrepräsentation zum wörtlichen Text die Lesekompetenz 
nicht vorhersagt. Die Ähnlichkeit mit dem Erwachsenennetzwerk dagegen ist prädiktiv 
dafür, wie gut das Kind bei einem unabhängigen Leseverständnistest abschneidet. 
Die Fähigkeit, eine gute Repräsentation des gesamten Textes aufzubauen, ist wichtig 
für das Leseverständnis, und diese Fähigkeit ist nicht identisch mit allgemeiner 
Sprachkompetenz. L1- und L2-Leser zeigten keinen Unterschied in der Qualität ihrer 
Textrepräsentation. Das ist ein Hinweis dafür, dass L2-Leser ein gutes allgemeines Bild 
des Textes aufbauen können, ungeachtet ihres kleineren Wortschatzes.

Zusammenfassend sind L2-Leser genauso gut wie L1-Leser in der Lage, eine Text-
repräsentation aufzubauen, die über den Wortlaut des Textes hinausgeht, und diese 
Fähigkeit sagt Leseverständnis voraus.

Wachstum des Leseverständnisses

Im 5. Kapitel wurde untersucht, wie das Leseverständnis sich im Laufe der oberen 
Klassen der Grundschule entwickelt, und welche Faktoren diese Entwicklung 
vorhersagen. Die Ergebnisse zeigten auf, dass Fortschritt in der Lesekompetenz 
ausschließlich durch Dekodieren und Wortschatz vorhergesagt wurde: Kinder, die 
in der 4. Klasse niedrigere Dekodierkompetenz oder einen kleineren Wortschatz 
hatten, machten bis zur 6. Klasse mehr Fortschritte im Leseverständnis. Sie holten 
also in ihrer Entwicklung auf. Für L2-Leser mit einem kleineren Wortschatz galt das 
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weniger. Sie zeigten einen kleineren Aufholeffekt im Leseverständnis, und geringere 
Lesekompetenz in der 6. Klasse. Dass Kinder mit niedrigerer Dekodierkompetenz oder 
einem kleineren Wortschatz im Leseverständnis aufholten, ist darauf zurückzuführen, 
dass diesen Kompetenzen im niederländischen Bildungssystem viel Aufmerksamkeit 
zukommt. Dadurch können Schülerinnen und Schüler, die in ihrem Leseverständnis 
durch mangelhaftes Dekodieren oder einen kleinen Wortschatz gehindert werden, 
noch viel Fortschritt erzielen. Der geringere Fortschritt bei L2-Lesern mit einem kleinen 
Wortschatz wird möglicherweise dadurch verursacht, dass sie weniger Vorteil aus 
dem Unterricht ziehen können. Wie die Studie im 2. Kapitel zeigte, kann ein zu kleiner 
Wortschatz es erschweren, Information über unbekannte Wörter aus dem Kontext 
zu erschließen. Das kann auch dazu führen, dass Erklärungen des Lehrpersonals und 
Gespräche zwischen Klassenkameraden für die Sprachentwicklung weniger ergiebig 
sind. L2-Leser mit einem großen Wortschatz zeigten dieselbe Wachstumskurve wie L1-
Leser mit einem großen Wortschatz. Ob ein Kind in seiner Erst- oder Zweitsprache liest, 
ist also weniger entscheidend, als die Größe des Wortschatzes.

Zusammenfassend zeigen die Ergebnisse dieser Studie, dass schwächere Schülerinnen 
und Schüler relativ viel Fortschritte in der Entwicklung ihres Leseverständnisses 
machen. L2-Leser mit einem kleinen Wortschatz laufen allerdings Gefahr, in ihrer 
Lesekompetenz zurückzubleiben.

Schlussfolgerungen

Aus den Studien in dieser Dissertation kann erstens geschlussfolgert werden, dass L1- 
und L2-Leser sich nicht darin unterscheiden, welche Fähigkeiten das Leseverständnis 
vorhersagen. Für beide Gruppen sind Wortschatz und Grammatikkenntnis die 
wichtigsten prädiktiven Faktoren. Unterschiede im Leseverständnis zwischen L1- und 
L2-Lesern können durch Unterschiede in der Sprachkompetenz erklärt werden. Es ist 
also weniger entscheidend, ob ein Kind in der Erst- oder in der Zweitsprache liest, und 
mehr, wie gut entwickelt sein Wortschatz und seine Kenntnis der Grammatik in der 
Zielsprache ist.

Zweitens zeigen die Studien in dieser Dissertation, dass Integrationsprozesse eine 
wichtige Rolle für das Leseverständnis spielen. Gute Leser verknüpfen die Bedeutungs-
elemente aus Wortteilen (d.h., Morphemen), Wörtern, und dem Satzkontext zu einem 
Ganzen. Gutes Dekodieren ist dabei wichtig, um morphologische Information innerhalb 
von Wörtern entdecken zu können, während ein guter Wortschatz entscheidend ist, um 
den Satzkontext nutzen zu können. Neben Verständnis auf der Wort- und Textebene 
muss der Leser auch eine mentale Repräsentation des gesamten Textes aufbauen. 
Wie gut dies gelingt, ist ebenfalls ein Faktor, der Leseverständnis vorhersagt. Dabei 
ist es nicht so sehr wichtig, den Text wörtlich zu behalten, sondern viel mehr, dass die 
Zusammenhänge zwischen Konzepten im Text richtig repräsentiert werden.
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Im Hinblick auf Unterschiede zwischen L1- und L2-Lesern zeigt diese Dissertation, dass 
L2-Leser gut dekodieren, aber in der Regel einen kleineren niederländischen Wortschatz 
haben. Dieses Profil führt dazu, dass L2-Leser relativ gut darin sind, morphologische 
Information zu nutzen, und relativ schwach in der Nutzung des Kontexts bei der 
Inferenzbildung. Im Aufbau einer allgemeinen Textrepräsentation zeigen L2-Leser 
keinen Unterschied zu L1-Lesern. Auch dies ist also eine bei ihnen relativ gut entwickelte 
Fähigkeit. 

Des Weiteren kann geschlussfolgert werden, dass schwächere Leser im Laufe der 
oberen Klassen der Grundschule in ihrer Lesekompetenz aufholen. Lediglich L2-Lesern 
mit einem sehr kleinen Wortschatz gelingt das weniger gut. Diese Kinder benötigen 
daher zusätzliche Unterstützung in ihrer Wortschatzentwicklung, um genügende 
Lesekompetenz zu entwickeln. Außer dem Wortschatz in der Schulsprache kann hierbei 
auch ein guter Familiensprachwortschatz behilflich sein.

Implikationen für die Schulpraxis

Die Ergebnisse dieser Dissertation haben einige Implikationen für die Schulpraxis. 
Erstens sind Dekodieren und Wortschatz notwendig, aber nicht ausreichend, um 
Leseverständnis zu entwickeln. Auch die Nutzung von Morphologie, das Verstehen 
von Satzzusammenhängen und von Zusammenhängen im Text spielen eine Rolle. 
Um die Ursache von Problemen im Leseverständnis zu diagnostizieren, kann es 
zielführend sein, neben Dekodierkompetenz und Wortschatz auch zu untersuchen, ob 
ein Kind genügend Kenntnisse von Morphologie und Grammatik hat, den Satzkontext 
für Inferenzen verwenden und Zusammenhänge auf der Textebene erkennen kann. 
Diese Fähigkeiten können auch im Unterricht geübt werden. Während des Lesens von 
einem Text kann z.B. gezeigt werden, wie die Bedeutung von unbekannten Wörtern 
mithilfe von bedeutungstragenden Wortteilen wie un-, -los oder –schaft abgeleitet 
werden kann, und welche Unterstützung der Satzkontext bietet. Um Zusammenhänge 
auf der Textebene zu besprechen, können Wortnetzwerke genutzt werden. Wenn die 
Schülerinnen und Schüler ein Netzwerk zeichnen, dass die Beziehungen zwischen 
wichtigen Konzepten im Text wiedergibt, ist daran zu sehen, welche Zusammenhänge 
sie verstehen, und welche noch nicht. Diese Art, allgemeines Textverständnis zu 
beurteilen, ist auch für Schülerinnen und Schüler mit einem kleinen Wortschatz 
umsetzbar. 

Zweitens zeigen die Ergebnisse dieser Dissertation, dass L1- und L2-Leser sich vor 
allem in ihrem Wortschatz voneinander unterscheiden, und dass Unterschiede in 
ihrer Lesekompetenz dadurch erklärt werden. L2-Leser erwerben normalerweise gute 
Dekodierkompetenz. Mangelnde Dekodierkompetenz sollte in den oberen Klassen 
der Grundschule nicht der Zweitsprachlichkeit zugeschrieben werden. Probleme 
im Leseverständnis sind häufig einem kleineren Wortschatz geschuldet. Bei einem 
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sehr kleinen Wortschatz kann es so sein, dass das Ableiten von Information aus dem 
Kontext nicht mehr möglich ist, und das stellt ein Risiko für die Entwicklung von 
Lesekompetenz dar. L2-Leser sollten daher ausreichend in ihrer Wortschatzentwicklung 
unterstützt werden. Auch ein guter Wortschatz in der Erstsprache kann sich positiv 
auf das Leseverständnis auswirken. Daher ist es ratsam, alle Sprachen des Kindes 
wertzuschätzen und in ihrer Entwicklung zu unterstützen.
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