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Chapter 1

Introduction 

 

1.1 Simplified texts  

Many organizations, foundations, and publishers are committed to plain and 

concise language in everyday life. In the United Kingdom the Plain English 

Campaign calls for avoiding difficult texts and jargon, while, in the 

Netherlands, programs such as the NWO-program Begrijpelijke taal 

‘Comprehensible language’ and foundations such as Stichting Lezen ‘Reading 

Association’ and Stichting Lezen en Schrijven ‘Reading and Writing 

Association’ are committed to promoting comprehensible texts. Furthermore,  

for less-skilled readers publishers retranslate familiar works such as the 

Bible and famous novels, into everyday language. Examples of such 

simplified texts are the Easy English Bible (2010), the Dutch ‘Bible in 

Everyday Language’ (2014), Dutch retranslations of novels such as Haar 

naam was Sarah ‘Her name was Sarah’ and Het diner ‘Dinner’, and the 

Constitution in simplified Dutch. Consider a fragment from the Dutch 

Constitution in example (1).  

 

(1) Article 23: Education 

1. Het onderwijs is een voorwerp van de aanhoudende zorg der regering. 

Education shall be a topic of constant concern to the Government. 

2. Het geven van onderwijs is vrij, behoudens het toezicht van de overheid en, 

voor wat bij de wet aangewezen vormen van onderwijs betreft, het 

onderzoek naar de bekwaamheid en zedelijkheid van hen die onderwijs 

geven, een en ander bij de wet te regelen. 

Providing education shall be free, except for the Government’s right of 

supervision and, with regard to forms of education designated by law, the 

examination of the competence and moral integrity of those who teach, to be 

regulated by the law.  

3. Het openbaar onderwijs wordt, met eerbiediging van ieders godsdienst of 

levensovertuiging, bij de wet geregeld. 

Public education shall be regulated, paying due respect to everyone’s 

religion or conviction, by law. 

 

Many readers experience difficulties when reading this fragment. The 

question arises as to which factors make this text difficult to read. Oakland 

and Lane (2004) have shown that both reader and text characteristics 

influence reader’s text comprehension. Figure 1 illustrates the most critical 

factors.   
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Figure 1. Factors that contribute to text difficulty (Oakland & Lane, 2004: 248) 
 

Figure 1 shows that reader characteristics, such as reading fluency, 

prior knowledge, language skills and motivation, and text characteristics, 

such as syntactic structure, vocabulary, information density, and cognitive 

load, contribute to text difficulty.  

The fragment of the Dutch Constitution, for example, contains 

complexly structured sentences with multiple, sometimes embedded clauses 

(see point 2 in Example 1). Furthermore, difficult words are used, such as 

behoudens ‘except for’ and bekwaamheid en zedelijkheid van hen die 

onderwijs geven ‘competence and moral integrity of those who teach’. 

Particularly, less-skilled readers and readers with little prior knowledge and 

insufficient vocabulaly knowledge will experience reading difficulties.    

In the Constitution in simplified Dutch, however, difficult words and 

complex sentences are replaced, as is shown in example (2).  
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(2) Article 23: Education 

1. De regering zorgt voor het onderwijs. 

The Government takes care of education. 

2. Iedereen mag onderwijs geven. Maar de overheid houdt toezicht op het 

onderwijs. En de overheid moet ook onderzoeken of de mensen die 

onderwijs geven dat ook goed kunnen. In de wet staat hoe de overheid dit 

doet. 

Everyone is allowed to teach. But the Government supervises education. And 

the Government also has to investigate whether people who teach are good 

teachers. The law prescribes how the government does this. 

3. De overheid zorgt voor openbaar onderwijs. Openbaar onderwijs is 

onderwijs voor iedereen. Ook voor mensen met een godsdienst of een 

bepaalde levensovertuiging. In de wet staat hoe de overheid zorgt voor het 

openbaar onderwijs. 

The Government provides public education. Public education means 

education for everyone. Also for people with a religion or particular 

conviction. The law describes how the Government takes care of public 

education. 

 

 For example, behoudens ‘except for’ is replaced by maar ‘but’, and 

bekwaamheid en zedelijkheid van hen die onderwijs geven ‘competence and 

moral integrity of those who teach’ is replaced by mensen die onderwijs geven 

dat ook goed kunnen ‘people who teach are good teachers’. Furthermore, the 

revision also has a lower information density than the original version, 

because difficult words and phrases are deleted and phrases are repeated 

(‘The Government provides public education. Public education means 

education for everyone.’).  

More drastic revisions are made at the sentence level. Sentences that 

contain multiple, sometimes embedded clauses, are divided into separate 

main clauses (compare for example point 2), and major and minor issues are 

mentioned in different clauses, such as the minor issue ‘The law describes 

how the Government takes care of public education’ in the final sentence of 

point 3.  

 

1.2 Simplified texts in a school context 

In the educational field much attention is being paid to improving students’ 

text comprehension as well as developing optimal comprehensible texts. One 

way to improve text comprehension is teaching basic and higher-order 

reading skills (that is: attention to reader factors). Another way to improve 

text comprehension, one that will be at the heart of our thesis, is changing 

the characteristics of educational texts (that is: attention to text factors).  

For example, in secondary education, publishers design textbooks for 

each educational level separately. Dutch secondary education in the 

Netherlands is divided into three school levels, ranging from theoretical 

training to mainly vocational training: pre-university education (Dutch vwo), 
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senior general education (Dutch havo), and pre-vocational education (Dutch 

vmbo). Pre-vocational education is also divided into different levels, ranging 

from mainly theoretical to mainly practical training. Especially for students 

in the lowest levels of secondary education, publishers select and design 

‘simplified’ texts.  

These texts often contain short, concrete, and familiar words, and short 

sentences. In interviews, some publishers and teachers mentioned that they 

believed that such texts place fewer demands on working memory and 

therefore, regarded them as being easier to comprehend (Land, 2009; 

Sanders, Land, & Mulder, 2007; see also Graesser, McNamara, Louwerse, & 

Cai, 2004 for similar practices in the US).  

Often, these modified texts are presented in such a way that each 

sentence is presented on a new line, contrary to texts used in higher 

educational levels in which sentences are presented in a continuous layout. 

Example (3) shows a discontinuous fragment, while fragment (4) shows the 

continuous counterpart of example (3).  

 

(3) In de Middeleeuwen leefden de mensen ongezond.  

Niemand maakte zich druk over vuil en over vieze luchtjes.  

Rioleringen waren er nog niet en er waren heel weinig toiletten. 

’s Nachts gebruikten mensen een po.  

Die leegden ze gewoon op straat.  

Overdag deden ze hun behoefte boven een soort kist met een gat.  

In the Middle Ages people lived in a very unhealthy way.  

Nobody did care about garbage and about unpleasant odors.  

There were no sewers, and there were very few toilets. 

At night, people used a chamber pot.  

They emptied this pot on the road. 

During the day, people defecated above a type of box with a hole. 

(4) In de Middeleeuwen leefden de mensen ongezond. Niemand maakte zich druk 

over vuil en over vieze luchtjes. Rioleringen waren er nog niet en er waren heel 

weinig toiletten. ’s Nachts gebruikten mensen een po. Die leegden ze gewoon op 

straat. Overdag deden ze hun behoefte boven een soort kist met een gat.  

In the Middle Ages people lived in a very unhealthy way. Nobody did care about 

garbage and about unpleasant odors. There were no sewers, and there were very 

few toilets. At night, people used a chamber pot. They emptied this pot on the 

road. During the day, people defecated above a type of box with a hole. 

 

Again, publishers and teachers assume that texts in a discontinuous 

layout place fewer demands on students’ cognitive processing, because 

students do not need to undertake a complex return sweep to the next line in 

order to process the sentence as a whole (Fuchs, Fuchs, Hosp, & Jenkins, 

2001; Just & Carpenter, 1987; LeVasseur, Macaruso, Palumbo, & 

Shankweiler, 2006).  
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 However, the question arises as to whether these beliefs can be 

theoretically motivated and/or empirically supported. For example, do 

readers benefit from texts that contain short sentences in a discontinuous 

layout, or do these text features interfere with the primary aim of learning – 

that is the construction of a coherent mental representation? Indeed, 

shortening sentences also means that coherence markers such as connectives 

(because, moreover, when and also) and signaling phrases (a solution for this 

problem and the result is that) are removed, because these markers increase 

sentence length. As a result, coherence gaps occur and, in order to fill in or to 

explain these gaps, readers have to determine the type of coherence relation 

between the new clause and the previous clause without the cues that would 

typically help them (Best, Rowe, Ozuru, & McNamara, 2005; Graesser & 

McNamara, 2011; Sanders & Noordman, 2000). An important question is 

whether students in secondary education, particularly in the lower 

educational levels, have sufficient skills and cognitive capacity engage in 

these inferencing activities without linguistic cues.   

 Another common device educational publishers use for developing 

optimal texts for pre-vocational education, is adding narrative text features 

or embedding factual content in narrative texts. Indeed, many students in 

secondary education – especially in pre-vocational education – do not only 

perform poorly on reading tests, but are also bored by the school texts they 

are required to read (Hacquebord, 2007; Land, Sanders, & van den Bergh, 

2008). Example (5) shows a narrative fragment used in pre-vocational 

education. 

 

(5) ‘Hoe weet u dat de mensen in Noord-Afrika aan landbouw deden?’, vraagt Gerda. 

‘Je blijft maar doorvragen’, zucht oom Piet. ‘Dat weten we doordat we bij 

opgravingen opslagkuilen hebben gevonden. Daarin zaten resten van aardewerk, 

graan, fruit en wortels. Dit zijn aanwijzingen dat deze mensen aan landbouw 

deden.’ Gerda denkt even na en vraagt dan: ‘Waren er toen ook al dorpen?’ 

‘Jazeker’, zegt oom Piet. ‘De boeren gingen in grotere groepen wonen op een 

vaste woonplaats. Zo ontstonden de eerste dorpen.’ 

‘How do you know that the people in North Africa were farmers?’, Gerda asks. 

‘You keep asking questions’, uncle Pete sighs. ‘We know that because we found 

storage pits near the excavations. It contained remains of pottery, grain, fruits 

and roots. These are indications that these people were farmers.’ Gerda thinks for 

a moment. Then she asks: ‘In the past, did people also live in villages?’ ‘Yes’, uncle 

Pete says. ‘The farmers went to live in larger groups in a permanent residence. 

That’s how the first villages arose.’ 

 

Educational publishers believe that texts with narrative text features 

are more interesting, comprehensible, and memorable than texts without the 

presence of characters, dialogues, and recognizable settings. However, there 

is no empirical evidence for this assumption. When we look at example (5) in 
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more detail, we see that that incorporating factual content into a narrative 

creates multiple story layers: the first layer contains the to-be-learned 

content and describes historical characters and events in the past, while the 

second layer contains information about fictional characters who act in a 

recent and recognizable setting. Note that the narrative information is not 

related to the factual content.  

The question arises as to whether readers in secondary education 

benefit from texts that contain multiple story layers. Can they inhibit 

irrelevant information when reading for learning? Or do these texts interfere 

with the primary aim of learning from school texts? And how do differences 

in working memory capacity, reading proficiency, and prior knowledge affect 

the processing of texts that contain narrative elements? These questions are 

crucial, because previous studies have shown that text comprehension is a 

product of complex interactions between reader, text, and task 

characteristics (Braasch, Goldman, & Wiley, 2013; McNamara, Kintsch, 

Songer, & Kintsch, 1996; Snow, 2002; White, 2011).  

 In the current thesis, we aim to achieve a more detailed account of 

students’ comprehension of school texts as well as of the cognitive processes 

that underlie students’ text comprehension. Furthermore, we focus on the 

effects of text features that affect structure (layout and the presence of 

connectives) and style (only factual content versus embedding factual content 

in a narrative text) on students’ online processing, and mental 

representation of the text.  

Before we discuss the main issues and research questions in more 

detail, we define the complex notion of ‘text comprehension’. We also clarify 

how we measured the effects of text features that affect structure and style 

on students’ processing and comprehension of school texts. 

 

1.3 Text comprehension 

Successful text comprehension involves the construction of a mental 

representation of a text’s meaning (Kintsch, 1998). Such a mental 

representation is not a one-dimensional concept. Instead, the literature 

shows consensus that a text can be represented at three different levels 

(Kintsch, 1998; McNamara et al., 1996; Zwaan & Radvansky, 1998): 1) the 

surface code that preserves the exact words and syntax of the clauses, 2) the 

text base that contains clauses that preserve the meaning rather than the 

exact words and syntax, and 3) the situation model that contains the 

conceptual content of what the text is about and which consists of both the 

information expressed by the text and the information that is inferred from 

the text on the basis of world knowledge about the same or related topics 

(Kendeou & van den Broek, 2005; Kintsch 1998; Rapp, van den Broek, 

McMaster, Kendeou, & Espin, 2007). Hence, the main difference between the 

text-base and the situation-model level is that the latter also requires active 
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inferencing and integration with adequate prior knowledge, while knowledge 

about time ordering and causality is also crucial (cf. Kintsch, 1998; Zwaan & 

Radvansky, 1998). 

Learning from texts requires a good situation model, because learning 

encompasses more than reproducing the content of individual clauses, 

especially in the case of school texts. Ideally, students should be able to 

construct a mental representation that is coherent, easily accessible (long 

after reading the text), and applicable in a variety of situations (Graesser & 

Clark, 1985; Kintsch & van Dijk, 1978; McMaster et al., 2012). 

 In order to comprehend a text, students need basic reading skills, such 

as decoding, fluency, and vocabulary knowledge. However, these skills are 

not enough to arrive at a coherent situation model. Higher-order skills are 

also crucial. These higher-order skills encompass making inferences, 

integrating new information with previous information, activating 

background knowledge to fill in missing details, and maintaining and 

activating global information such as reading purposes and themes (Bohn-

Gettler, Rapp, van den Broek, Kendeou, & White, 2011; Cain, Oakhill, & 

Bryant, 2004; Hannon & Daneman, 1998; Perfetti, 1985; Rapp et al., 2007; 

Zwaan & Singer, 2003).  

 

1.4 Reader characteristics 

In this thesis, we have three main reasons for focusing on young, less-

experienced readers in secondary education. First, previous studies have 

shown that many students in secondary education are not able to construct a 

coherent mental representation of a text’s meaning. For example, 25 percent 

of the eighth graders in the US lack the basic skills for reading (NCES, 

2012), and 14.3 percent of the Dutch 15-year-olds are considered low-literate 

(OECD, 2013). Second, several studies have shown that inadequate higher-

order skills seem to be among the major obstacles for students in secondary 

education when learning new information from textbooks (Cain & Oakhill, 

2006; Linderholm & van den Broek, 2002; Oakhill, Cain, & Bryant, 2003; 

Snow, 2002). For these readers in particular, it may be necessary to employ 

text characteristics that guide readers in establishing connections between 

various parts of a text and/or between information in a text and relevant 

background knowledge (McMaster et al., 2012). Third, most previous studies 

in which the effects of text features were investigated only tested 

undergraduates, who can often be classified as ‘more-experienced’ and ‘more-

skilled’ readers. For younger, less-experienced readers, however, fewer 

studies have shown the effects of text features that affect the structure and 

style of texts. And if they have, several text characteristics were manipulated 

simultaneously (Land, 2009).  

In this thesis, we explore whether coherence marking, layout and 

presenting factual content in narratives interact with school level, because 
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Dutch educational publishers design textbooks for each school level 

separately. In addition, we investigate whether the effects of adding these 

text features on text processing and comprehension differ between skilled 

and less-skilled readers. Several studies have shown that poor reading 

proficiency is one of the causes of comprehension difficulties. For example, 

less-skilled readers draw fewer inferences than skilled readers, and are less 

capable of accessing background knowledge from long-term memory. 

Furthermore, less-skilled readers are not as proficient at integrating this 

background knowledge with the information from the text, and have 

difficulties distinguishing main ideas from less relevant text information (De 

Beni & Palladino, 2000; Hannon & Daneman, 2001; McNamara & O’Reilly, 

2009; Oakhill, 1984, Rapp et al., 2007).  

We use an independent reading proficiency test to decide whether 

students are skilled or less-skilled readers, regardless of school level, because 

differences in school level can be caused by a range of factors that could 

influence text processing and comprehension. 

 

1.5 Text characteristics 

In the current thesis, we focus on students’ processing and comprehension of 

school texts, because students have to learn from these texts while many of 

them have difficulties in comprehending them. School texts introduce many 

new concepts and ideas, because their purpose is to inform students about 

new information. Therefore, these texts usually have a higher information 

density than, for example, narratives (Graesser & McNamara, 2011; 

Schleppegrell, 2004) and are often difficult to ground in everyday experiences 

(Ozuru, Dempsey, & McNamara, 2009). As a result, they require more 

inferencing activities on the part of the reader (cf. McNamara, Graesser, & 

Louwerse, 2003). At the same time, readers make fewer inferences when 

reading school texts than when reading narratives, because readers have 

little or even no prior knowledge of the new information described in school 

texts (cf. Britton & Gülgöz, 1991; Graesser et al., 2003). That is why it is 

important to investigate how we can facilitate students’ processing and 

improve their comprehension of school texts.  

An aspect of this thesis that makes a contribution to current knowledge 

is that we use in our investigation school texts about different topics and 

from different text genres. There are several reasons why text genre has 

attracted our attention. In most previous studies about the effects of 

coherence marking, history texts were used (Land, 2009; Linderholm et al., 

2000; Voss & Silfies, 1996) or expository texts (i.e. biology texts: O’Reilly & 

McNamara, 2007; Ozuru et al., 2009). In addition, studies about the effects of 

embedding factual content in narratives have mainly focused on scientific 

texts (Lehman, Schraw, McCrudden, & Hartley, 2007; McCrudden & Corkill, 

2010; Wolfe & Mienko, 2007; Wolfe & Woodwyk, 2010). In this thesis, we 
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make a direct comparison of the effects of text features in different genres by 

using narratives, history texts and expository texts.  

 

1.6 Measuring text processing and text comprehension  

Another contribution of this thesis is that we combine offline measures 

collected after reading with processing measures collected during reading, to 

describe and explain why the presence of text features such as coherence 

marking, a continuous layout, and narrative text features have a positive or 

negative effect on students’ deeper text comprehension (cf. the 

recommendations in Kendeou & van den Broek, 2005). Earlier studies 

focused either on processing or on the quality of the mental representation. 

For the effects of coherence marking, for example, several studies have 

shown that connectives and other linguistic coherence markers influence the 

quality of the text representation (Land, 2009; Sanders et al., 2007; Lorch & 

Lorch, 1986; Millis & Just, 1994, Degand & Sanders, 2002; Kamalski, 

Sanders & Lentz, 2008; McNamara et al., 1996). However, these studies do 

not explain how differences in text comprehension are related to differences 

in reading processes.  

Also, if online processing was measured, most studies have focused on 

more-experienced, adult readers (for studies about the effects of coherence 

marking, see Cozijn, Noordman & Vonk, 2011; Haberlandt, 1982; Maury & 

Teisserenc, 2005; Millis & Just, 1994; Murray, 1997; Sanders & Noordman, 

2000; Traxler, Bybee, & Pickering, 1997; for studies about the effects of 

narrative text features: Lehman et al., 2007; McCrudden & Corkill, 2010; 

Wolfe & Woodwyk, 2010).  

Furthermore, previous processing measures did not always provide a 

natural reading environment. First, reader’s text processing was measured 

by thinking aloud (Wolfe & Woodwyk, 2010), while this method disrupts 

participants’ fluent processing of texts. Second, processing data were 

collected using head-mounted eye-trackers in a lab environment (Cozijn et 

al., 2011; Traxler et al., 1997), or third, by a self-paced reading paradigm in 

which texts were presented one sentence or one word at a time (Cain & 

Nash, 2011; Haberlandt, 1982; Lehman et al., 2007; Maury & Teisserenc, 

2005; McCrudden & Corkill, 2010; Millis & Just, 1994; Murray, 1997; 

Sanders & Noordman, 2000).  

We present full-length texts at once rather than sentence pairs, 

because, in a self-paced reading paradigm participants do not process the 

text in a natural way and they are unable to look back to previous sentences. 

As a result, information about the amount and duration of regressions is lost. 

At the same, Liversedge, Paterson and Pickering (1998) have shown that the 

information about the amount and duration of regressions is crucial, because 

re-reading is often seen as one of three strategies readers follow to solve 

processing difficulties. 
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Finally, another contribution of this thesis is that we take into account 

the complex interactions between characteristics of readers, texts, and tasks. 

Therefore, we select comprehension measures on the basis of the text type, 

the ability levels of the target readers, and the comprehension products the 

measure is designed to observe (cf. Magliano, Millis, Ozuru, & McNamara, 

2007). We select multiple comprehension tasks that tap into the situational 

level of representation, but that each assesses other facets of deeper text 

comprehension. We have two main reasons for measuring deeper text 

comprehension and actual learning from texts. First, learning requires the 

construction of a coherent situation model that contains the text information 

as well as the reader’s prior knowledge about the same or related topics 

(Kintsch, 1994, 1998). Second, while higher order activities, such as 

inferencing and maintaining coherence, are crucial for the construction of a 

good situation model, many students have difficulties with these activities 

(see Chapter 2 and 3 for a detailed discussion about this).  

In Chapter 4, the chapter exploring the effects of embedding factual 

content in narratives, we also measure students’ text appreciation in order to 

investigate whether the relation between appreciation and learning is a 

straightforward and unambiguous relation, as is suggested in the literature. 

Indeed, several studies reported that text-based interest and appreciation 

are supposed to be related to increased attention and thus to deeper 

processing and better learning (Hidi, 2001; McDaniel, Waddill, Finstad & 

Bourg, 2000; Schraw & Lehman, 2001; Wade, Buxton & Kelly, 1999).  

 

1.7 Overview of research goals 

The current thesis investigates the effects of three text features on students’ 

online processing and their ability to create a coherent mental 

representation: layout, the presence of connectives and incorporating factual 

content into a narrative. The goal of the current thesis is to determine 

whether these text features influence students’ text processing and text 

comprehension. We do this on the basis of four main research questions 

(RQ1-RQ4). 

 

RQ1  How do layout and the presence of connectives affect the quality of 

students’ mental text representation? 

RQ2  How are students’ online processing strategies related to 

differences in students’ text comprehension caused by layout and 

the presence of connectives?  

RQ3  How does embedding factual content in a narrative genre influence 

students’ online processing, text appreciation, and text 

comprehension? 

RQ4  How do the reader characteristics of school level, reading 

proficiency and prior knowledge interact with text characteristics 
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such as layout, the presence of connectives, and embedding of 

factual content within a narrative genre? 

 

1.8 Thesis overview 

In each of the Chapters 2 through 6, the design of the specific study is 

discussed comprehensively. This section provides a general overview of the 

overall design of the thesis. We have collected data in three large 

experimental studies in which we combined both comprehension measures 

collected after reading and processing measures collected during reading. 

Table 1 shows the characteristics of the participants, experimental texts and 

text features involved in these studies. 

 

Table 1. Overview of the participants and texts in the three experiments  

 Experiment 1 Experiment 2 Experiment 3 

Participants  

Npre-vocational low 41 43 34 

Npre-vocational high 26 45 130 

Npre-university 67 53 - 

Ntotal 134 141 164 

Texts 

Nhistory  4 - 3 

Nexpository  - 2 - 

Nshort narratives  - 2 - 

Ntotal 4 4 3 

Text features    

Connectives X X - 

Layout X - - 

Narrative features - - X 

 

Chapters 2 and 3 are based on the data collected in the first experiment. 

In Chapter 2, we address the first research question: how do the presence of 

connectives and layout (continuous placement of sentences versus each 

sentence beginning on a new line) influence the quality of students’ mental 

representation? For this first experiment, we construct both local and global 

comprehension tasks to measure whether the effects of layout and the 

presence of connectives have different effects on each facet of students’ 

deeper text comprehension.  

 Chapter 3 covers an eye-tracking experiment to determine the influence 

of connectives and layout on the dynamics of students’ reading process 

(RQ2). While previous studies focused either on online processing or on the 

quality of the mental representation, we combine offline measures collected 

after reading with processing measures collected during reading, which 

allows us to explain any effects of connectives and layout on offline 

comprehension measures.  
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 Chapter 4 continues the line of research set out in Chapter 3. In a 

second eye-tracking experiment (see Table 1, Experiment 2), we address RQ4 

by testing whether the effects of connectives interact with reader 

characteristics, such as reading proficiency, and text characteristics, such as 

text genre. Again, we construct both local and global comprehension tasks. 

Furthermore, to investigate reader’s re-reading patterns in more detail, we 

make a distinction between the number of regressions and the re-reading 

duration. 

In Chapters 5 and 6, we report the data collected in the third 

experiment to examine the effects of adding narrative information to school 

texts used in pre-vocational education (RQ3). We distinguish three versions: 

an expository version that only contains factual content, a historical 

narrative to which related narrative information is added, and a fictional 

narrative that also contains less-related narrative information.  

In Chapter 5, we investigate whether the effects of text genre on text 

comprehension are mediated by students’ appreciation, and whether reading 

proficiency and prior knowledge interact with the effects of text genre (RQ4).  

In Chapter 6, we discuss the results that can be derived from the eye-

tracking data of the third experiment. We determine the influence of 

incorporating factual content into a narrative or an expository genre on the 

dynamics of students’ reading process: pre-vocational students read the three 

versions we described in Chapter 5. In analyses of the eye-tracking data, we 

also analyze the location of students’ re-readings, which allows us to 

determine effective reading strategies.  

Finally, in Chapter 7 we summarize the main findings. We use these 

findings to answer the four main research questions. In addition, we provide 

suggestions for future research and discuss the practical implications of our 

findings for teachers, writers of school texts, and educational publishers. 

 

1.9 Reading guide 

There is some overlap in the method sections and partial overlap of the 

literature overviews provided in the different chapters of this thesis. This 

overlap is due to the fact that the main chapters are set up as separate 

journal articles: Chapter 2 has been accepted for publication in Dutch 

Journal of Applied Linguistics, Chapter 3 in Journal of Educational 

Psychology, and Chapter 4 in Discourse Processes. Furthermore, Chapter 5 

and Chapter 6 have been submitted for publication. The advantage this 

offers the reader, however, is that each chapter can be read on its own. 



Chapter 2 

Establishing coherence in school book texts:  

How connectives and layout affect students’ text 

comprehension 

 

 

 

Abstract1 

This article focuses on the influence of connectives (because, so) and layout 

(continuous placement of sentences versus each sentence beginning on a new 

line) on the quality of students’ mental representation. By using multiple 

comprehension tasks, we found that cohesive text features have different 

effects on each facet of deeper text comprehension. On local comprehension 

tasks (i.e. bridging inference questions), all students performed better after 

reading history texts containing connectives than after reading texts without 

these markers. On global comprehension tasks (i.e. sorting tasks), pre-

vocational students performed better when coherence relations were marked, 

regardless of layout, while pre-university students did not need connectives 

as long as texts were presented in a natural, continuous way. These findings 

indicate that connectives are an important factor in creating comprehensible 

texts, in particular for pre-vocational students. Finally, we conclude there is 

a mismatch between these findings and the current practice in designing 

optimal educational texts, at least in The Netherlands. 

                                                        
1  This Chapter has been accepted as van Silfhout, G., Evers-Vermeul, J., & 

Sanders, T. J. M. ‘Establishing coherence in school book texts: How connectives 

and layout affect students’ text comprehension’ in Dutch Journal of Applied 

Linguistics. 
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2.1 Introduction 

Reading and comprehending texts has become very important in our 

increasingly information-driven society. Printed and digital texts are among 

the most important tools to convey new information to others. However, 

roughly one quarter of the adults in the United States only meet basic 

reading proficiency levels, and, as a result, do not have the skills and 

competencies to function effectively in society (National Center for Education 

Statistics, 2012).  

Reading and comprehending texts is also crucial for students, because 

most learning at school accomplished through reading texts (Daneman, 

1991). Yet, many students struggle to learn to become proficient text 

comprehenders. For example, 14.3 percent of the Dutch 15-year-olds are 

considered low-literate (OECD, 2010) and 25 percent of the eighth graders in 

the US are not able to read texts at a basic level (NCES, 2012). Their poor 

comprehension indicates these students fail to construct a coherent mental 

representation of the information in the text, which is necessary for 

successful text comprehension and learning (Gernsbacher, 1990; Graesser, 

Millis, & Zwaan, 1997; Kintsch, 1998). Therefore, the RAND on Reading for 

Understanding report emphasizes the pressing need to improve text 

comprehension in schools (Snow, 2002). 

The RAND call for comprehension improvement leads to an important, 

socially relevant question: how do we improve text comprehension of 

students in specific subgroups in secondary education, particularly pre-

vocational and pre-university education? Previous studies have shown that 

text comprehension is a product of complex interactions between the 

characteristics of the reader, the text, and the task (McNamara, Kintsch, 

Songer, & Kintsch, 1996; Snow, 2002). Taking into account the interactions 

between characteristics of readers, texts and tasks, we investigate the effects 

of two text features (coherence marking and layout) on students’ 

comprehension of school texts, comparing pre-vocational and pre-university 

students’ performance on various comprehension tasks that assessed 

different aspects of text comprehension. Before we discuss this in more 

detail, we first need to know what text comprehension is, and how it is 

established. Second, we discuss deficiencies observed in the reading 

processes of young readers, and third, we hypothesize that coherence 

marking and layout can help these readers in constructing coherent mental 

representations of texts.   

 

2.1.1 Text comprehension 

The construction-integration model of text comprehension distinguishes 

three levels of understanding within the reader’s mental representation of 

the text (Kintsch, 1992, 1998; McNamara et al., 1996). The surface code, the 

first and the most superficial level, preserves the exact words and syntax of 
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the clauses. At the intermediate level is the textbase, which contains clauses 

that preserve the meaning rather than the exact words and syntax. There is 

consensus that the textbase level can be seen as a network in which the 

propositional representations of the individual sentences are interrelated by 

means of referential links, but opinions differ with respect to the question 

whether coherence relations are also part of the textbase representation 

(Fletcher, 1994; Mulder & Sanders, 2012).  

The situation model, the third and deepest level, is the conceptual 

content of what the text is about and consists of both the information 

expressed by the text and the information that is inferred from the text on 

the basis of world knowledge about the same or related topics (Kendeou & 

van den Broek, 2005; Kintsch, 1994, 1998; Rapp, van den Broek, McMaster, 

Kendeou, & Espin, 2007). Learning from text requires a good situation 

model, because learning encompasses more than reproducing the content of 

individual clauses, especially in the case of school texts. Only if readers 

construct a coherent situation model will they be able to retrieve the text 

information for a long time after reading the text.  

In order to construct a coherent situation model, readers must establish 

coherence relations, such as cause-consequence, list, contrast and temporal 

relations. These coherence relations are regarded as the cornerstone of 

comprehension (Graesser, McNamara, & Louwerse, 2003; Sanders, Spooren, 

& Noordman, 1993; van den Broek, Lynch, Naslund, Levers-Landis, Verduin, 

2003). In other words, basic reading skills such as decoding, fluency, and 

vocabulary knowledge are not enough to arrive at a coherent textbase and 

situation model representation. Integration and inference processes and 

skills are crucial (Cain, Oakhill, & Bryant, 2004; Kendeou, van den Broek, 

White, & Lynch, 2009; Zwaan & Singer, 2003).  

These higher-order processes and skills include the abilities to make 

inferences, to maintain coherence and integrate information in previous 

information, the understanding of concepts and ideas conveyed by the text, 

and the activation of background knowledge to fill in missing details (Bohn-

Gettler, Rapp, van den Broek, Kendeou, & White, 2011; Oakhill, 1994; 

Oakhill, Cain, & Bryant, 2003; Perfetti, 1985; Rapp et al., 2007). Inadequate 

higher-order skills seem to be among the major obstacles for students in 

secondary education when learning new information from textbooks 

(Linderholm et al., 2000; Magliano, Millis, Ozuru, & McNamara, 2007).  

 

2.1.2 Text and reader characteristics 

If we want to improve text comprehension, it seems useful to guide readers 

in connecting one text idea to another, and to relevant background 

knowledge (McMaster et al., 2012), and thereby reduce the need for making 

inferences. To do this, educative publishers and textbook writers can use 
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visual cues, such as a continuous layout which signals that sentences are 

connected instead of isolated pieces of information.  

For many developing readers parsing phrases and clauses seems to be a 

problem (Fuchs, Fuchs, Hosp, & Jenkins, 2001; LeVasseur, Macaruso, 

Palumbo, & Shankweiler, 2006). Consider, for example, the clause tijdens het 

baden ‘during bathing’ in example (1).  

 

(1) Ze deden dure badolie in het water. Daardoor rook het water lekker tijdens het 

baden. 

 They put expensive bath oil in the water. As a result, the water smelled nice 

during bathing.” 

 

The clause should be parsed as one unit, but it is interrupted by a line 

break. Therefore, reading the clause can only be completed after a return 

sweep to the next line. Rayner (1998) has shown that moving ones’ eyes from 

the end of one line to the beginning of the next is a complex maneuver. 

LeVasseur et al. (2006) note that, in particular for inexperienced readers, the 

interruption in processing necessitated by a return sweep can be disrupting. 

The authors found that when a line break corresponds to a clause boundary, 

as in example (2), false starts were reduced and higher fluency ratings were 

achieved.  

 

(2) They put expensive bath oil in the water.  

As a result, the water smelled nice during bathing. 

 

Educational publishers can use coherence markers that show how 

sentences are connected, such as connectives (because, moreover, but and 

also) and signaling phrases (a solution for this problem and the result is 

that). These linguistic indicators that are part of the surface code signal the 

nature of the relation between events and help readers identify text 

structure (Degand & Sanders, 2002; Goldman, 1997; Graesser & McNamara, 

2011; Halliday & Hasan, 1976; Sanders, Land, & Mulder, 2007; Sanders & 

Noordman, 2000; Sanders et al., 1993).  

Coherence markers explicitly show the reader how one part of a text is 

related to another in at least three ways, which are related to the three 

levels of representation described above (Cozijn, Noordman, & Vonk, 2011). 

First, coherence markers inform readers about the structure of the incoming 

material as they indicate the start of a new syntactic structure. This function 

of coherence markers is related to the surface code representation. Second, 

connectives and signaling phrases have an integrative function, because they 

facilitate the integration of new clauses with previous clauses by specifying 

the relation between them. Myers, Shinjo & Duffy (1987) consider 

connectives to be relational propositions which in example (2) show that p2 is 
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caused by p1. Hence, this integrative function can be related to the textbase 

(Britton, 1994; Degand & Sanders, 2002; Haberlandt, 1982; McNamara et 

al., 1996; Sanders & Spooren, 2007). Third, coherence markers trigger 

readers to infer additional textual information by checking the relations 

expressed by these markers. During the construction of the situation model, 

readers integrate text information with background knowledge (Kintsch, 

1998; Mulder & Sanders, 2012; Noordman & Vonk, 1997; Sanders et al., 

1993). That’s why the inference function can be related to the situation 

model. 

Adding connectives and other coherence markers seems to be fruitful, 

because several studies have shown that coherence markers may influence 

the representation skilled adult readers build while reading a text with such 

markers. The presence of markers in expository texts results in better recall 

(Lorch & Lorch, 1986), faster and more accurate response on a prompted 

recall task (Millis & Just, 1994), faster response on verification tasks 

(Sanders & Noordman, 2000) as well as higher scores on comprehension 

tasks (Degand & Sanders, 2002; Kamalski, Sanders, & Lentz, 2008; 

McNamara et al., 1996). Therefore, these markers may be important for 

acquiring new information from text.  

 However, there is a tension between the presence of coherence markers 

and sentence length. In a corpus-based study, Land (2009) shows that many 

Dutch educational publishers shorten sentences and remove coherence 

markers, because sentence length increases when coherence markers are 

inserted, and because they believe longer sentences tend to place more 

demands on working memory and should therefore be regarded more difficult 

(see Graesser, McNamara, Louwerse, & Cai, 2004 for similar practices in the 

US). As a result of shortening sentences, coherence gaps occur. To fill in or 

explain these gaps readers have to determine the type of coherence relations 

between the new clause and previous clause themselves, which results in 

increased reading times or low scores on comprehension tasks (Best, Rowe, 

Ozuru, & McNamara, 2005; Graesser & McNamara, 2011; Sanders & 

Noordman, 2000). 

In the above-mentioned studies, however, only undergraduate students 

participated, who are more experienced, more mature and more skilled in 

reading. For younger readers, fewer studies have shown the benefit of 

coherence markers. For children at elementary school, Beck, McKeown, 

Sinatra, and Loxterman (1991) found that text revisions which reduce the 

number of inferences had positive effects. Specifically, children’s scores 

increased when they read the revised version of a history text in which 

explanations were added, connections were made explicit, events and people 

were more directly linked, and given information generally preceded new 

information. In addition, Loman & Mayer (1983) found that 15- to 17-year 

olds benefit more from texts in which the causal structure was more overt, 
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that is inserting connectives, signaling phrases and headings that 

highlighted main ideas increased recall of relevant idea units and decreased 

recall of irrelevant idea units.  

More recently, Land and colleagues (Land, 2009; Sanders et al., 2007) 

have shown that readers from the pre-vocational level in secondary 

education benefit from the presence of cohesive signals. In their study, 

students benefited from texts in which coherence markers were added and 

sentences were presented in a continuous layout instead of each sentence on 

a new line. 

 

2.1.3 Current study and hypotheses 

In order to be able to provide evidence-based guidelines for educational 

publishers, the current study investigates the effects of two text features on 

the text comprehension of students in secondary education: the presence 

versus absence of connectives and the presentation of information in a 

continuous versus a discontinuous layout with each sentence on a new line. 

The following research questions are central to this study: (1) do the presence 

of connectives and a continuous layout improve the text comprehension of 

secondary education students? And (2) do pre-vocational students benefit 

more from coherence markers than pre-university students?  

In earlier research, different coherence markers were manipulated 

simultaneously, such as adding descriptive elaborations, topic headers, 

theme sentences and connectives, rearranging words and sentences, and 

layout. For example, Land (2009) found that students from lower levels in 

secondary education benefited from integrated texts (explicitly marked and 

with a continuous layout). However, coherence marking and layout were 

manipulated simultaneously. In the current study, we will separate the 

presence of coherence markers and visual text presentation and make sure 

that the effects of these different text features can be singled out.  

Furthermore, while investigating the effects of coherence markers we 

only focus on the effects of connectives. Using connectives is probably the 

most natural way to make coherence relations explicit (Pander Maat & 

Sanders, 2006). They are frequent natural in language use in all types of 

discourse. Our research will be limited to additive and causal connectives. 

These positive connectives are known to have a facilitative effect during 

online processing (Canestrelli, Mak, & Sanders, 2012; Millis & Just, 1994; 

Sanders & Noordman, 2000). That’s why we prefer positive connectives (and, 

also, because, that’s why) over negative (adversative) connectives (but, 

although, however). Another reason is that adversative connectives often 

seem to be a prerequisite for constructing negative relations, because 

without them, the adversative relation cannot be established in the first 

place (Sanders & Canestrelli, 2012). 
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Moreover, in several studies a variety of tasks was used to measure text 

comprehension, such as recall tasks, verification tasks, multiple-choice 

versus short-answer tasks, and text-based versus inference tasks. In 

accordance with Magliano et al. (2007), we propose that comprehension 

measures should be selected on the basis of the text type, the ability levels of 

the target readers and the comprehension products the measure is designed 

to observe. We want to measure higher-order processes, such as inferencing 

and establishing coherence. Furthermore, we investigate whether coherence 

marking and layout influence performance on textbase and/or situation 

model tasks. That’s why we select multiple comprehension tasks that each 

assesses other facets of deeper text comprehension: global text-based 

questions that tap the text-based representation, and inference questions 

and sorting tasks that tap into the situational level of representation.  

Finally, we explore whether coherence marking and layout interact with 

school level, because Dutch textbook writers design textbooks for each school 

level separately. For example, while the content is more or less the same, 

pre-university students use other textbooks than pre-vocational students. 

Moreover, within pre-vocational education, higher-level students use other 

textbooks than lower-level students.2 Land and colleagues (2009) found that 

textbooks used in the lowest levels of prevocational education are the least 

cohesive ones in which short sentences were combined with a discontinuous 

layout, with each sentence starting on a new line. Schoolbook writers argue 

that texts with short sentences place fewer demands on working memory 

and, therefore, are particularly helpful for less-skilled adults and students 

from lower educational levels. However, schoolbook writers do not base their 

claims on evidence from processing or comprehension studies. The results of 

our study will allow us to give evidence-based advice to educational 

publishers.   

Based on Snow’s framework on text comprehension and findings among 

adolescents and adults, we expect the presence of coherence markers to be 

helpful for students in secondary education as well, despite of increased 

sentence length. More specifically, we expect positive effects of adding 

connectives on two levels of comprehension: the textbase and the situation 

model (see also section 1.2).  

First, we expect that students will obtain higher comprehension scores 

on the true-false statements when reading explicit texts. In order to answer 

these global textbase questions correctly, students have to encode relations 

                                                        
2 Dutch pre-vocational education (vmbo) is divided into four levels ranging from 

mainly theoretical to mainly vocational training. In this study, the two highest 

levels are collapsed, because they mainly concern theoretical education and use 

similar textbooks (vmbo-high: Dutch vmbo-tl and vmbo-gl). The two lowest levels 

are also collapsed, because they mainly concern practical education and use 

similar textbooks (vmbo-low: vmbo-bk and vmbo-bb).  
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between propositions. Because connectives are relational propositions (Myers 

et al., 1987), they facilitate the integration of propositions, which leads to 

higher scores. 

Second, we expect students to obtain higher scores on inference 

questions that tap the situational level of representation. Connectives 

instruct students to establish a specific type of coherence relation, and 

increase the possibility that they activate and use their background 

knowledge about the text ideas. In contrast, when there are no connectives, 

students are dependent on their relatively weak higher-order skills (i.e. 

inference-making and integrating), and we expect that establishing 

coherence will be more effortful and less successful. 

Third, we also expect that students’ scores on global sorting tasks will 

improve when students comprehend the coherence relations between 

adjacent clauses. Koornneef and Sanders (2012) found that participants 

observe inconsistencies between a pronoun and its antecedent in an earlier 

stage when there is a causal connective than when there is no connective. 

Therefore, we expect that students benefit from connectives when filling out 

sorting tasks in which they have to link traits and events to the correct 

referents. In addition, we hypothesize that these effects will be larger for 

students in lower educational levels, because the lower the educational level, 

the less theoretical education students have, the fewer texts they are 

required to read and the less reading experience they have (Hacquebord, 

2004; Land, 2009; Schram, 2002). Therefore, we expect students from pre-

vocational education to benefit more from connectives than the other 

students.  

As regards layout, we conducted our investigation to test two competing 

hypotheses. On the one hand, we know that sentence fragmentation causes 

visual breaks. As a result, readers will process the text in a discontinuous 

layout as a list structure instead of a meaningful temporal/causal structure, 

and previous studies have shown that additive relations are weaker 

connections than causal relations (cf. Sanders & Noordman, 2000). 

Confronted with a discontinuous layout, readers will therefore be less 

encouraged to use a strategy to construct a highly connected representation. 

As a result, their comprehension scores will decrease both on textbase and 

situation model tasks. 

On the other hand, a discontinuous layout with one clause on each line 

has a better arranged view and the processing of phrases and clauses could 

be easier because return sweeps only occur after complete clauses. If 

fragmentation reduces the number of false starts and makes corrective eye-

movements unnecessary (cf. LeVasseur et al., 2006), one possibility is that 

students’ processing load will reduce, which can have a positive effect on the 

texts’ meaning representation.   
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2.2 Method  

 

2.2.1 Students 

134 students from the eighth grade of two Dutch secondary educational 

schools participated in this experiment. Students were from different school 

levels: 67 students from higher educational levels (Dutch havo or vwo) and 

67 students from pre-vocational education (Dutch vmbo). Because vmbo is 

divided into four levels ranging from mainly theoretical (high level, vmbo-tl) 

to vocational training (low level, vmbo-bb), we selected students from the 

higher educational levels and students from the lower levels.  

In summary, we distinguished three experimental groups: havo/vwo (67 

students, vmbo-high (26 students) and vmbo-low (41 students). Student were 

12 and 15 years old (mean 13 years and two months). All but eight students 

were native speakers of Dutch. About one sixth of the participants was 

dyslexic. The student demographics per school level are provided in Table 1. 

 

Table 1. Students demographics per school level  

 
Pre-voc low 

(N = 41) 

Pre-voc high 

(N = 26) 

Pre-univ 

(N = 67) 

Age  13,4 year 13,2 year 13,1 year 

Gender  31 ♂ / 10 ♀ 13 ♂ / 13 ♀ 36 ♂ / 31 ♀ 

Native speakers Dutch 95 % (N = 39) 100 % 91 % (N = 61) 

Dyslexia 26.8 % (N = 11)   15.4 % (N = 4)   13.4 % (N = 9)   

 

2.2.2 Materials 

Texts. The experimental material consisted of four Dutch history texts of 

approximately 290 words (min. 260/max. 317). We intentionally focused on 

study texts from history textbooks used in the vmbo, because these books 

contain a large amount of textual information and many less-skilled students 

are unable to read these texts accurately (Bowen, 1999; Land, 2009). History 

texts are expository in the sense that they convey information, but they have 

a structure that is narrative in form (Perfetti, Britt, & Georgi, 1995). These 

history texts have a greater structural complexity, and a greater information 

density than narrative fiction texts (Ben-Anath, 2005; Coté, Goldman, & 

Saul, 1998; Spyridakis & Standal, 1987). Topics included hygiene in the 

Middle Ages, slave trade in the 17th century, wigs in the 18th century, and 

feminism. We only included topics that had not been taught during the first 

years of secondary education. 

There were two independent variables: the presence or absence of 

connectives, and layout. To make local coherence explicit, additive and causal 

connectives were added to signal relations between sentences or clauses. 

Example (3) shows an additive relation marked by an additive connective, 
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and (4) its implicit counterpart. Example (5) shows a causal relation marked 

by a causal connective, and (6) its implicit counterpart. 

 

(3)  Zulke pruiken waren een stuk goedkoper. Bovendien bleven de krullen bij een 

regenbui goed zitten.  

Such wigs were a lot cheaper. Moreover, the curls remained well  during rain. 

(4) Zulke pruiken waren een stuk goedkoper. De krullen bleven bij een regenbui 

goed zitten. 

Such wigs were a lot cheaper. The curls remained well during rain.  

(5) Arbeiders gingen bijna nooit in bad, want een bad was veel te duur.  

Workers rarely took a bath, because bathing was too expensive.  

(6) Arbeiders gingen bijna nooit in bad. Een bad was veel te duur. 

Workers rarely took a bath. Bathing was too expensive. 

 

The number of additive and causal connectives in the explicit versions 

ranged from eight to fourteen. We selected more causal than additive 

connectives, because several studies have shown that causal relations are a 

particularly important type of coherence relations (Kendeou et al., 2009). 

Furthermore, we wanted to include different subtypes of causal connectives: 

we added markers of cause-consequence (therefore, as a result) and 

consequence-cause relations (because). Note that both explicit and implicit 

versions could contain (one to three) temporal (subsequently) and contrastive 

connectives (but). Furthermore, we only selected connectives in clause-initial 

position.  

Apart from the presence of connectives, only word order was varied 

between the implicit and explicit versions. This was dictated by the fact that 

the word order in Dutch main clauses differs from the one in subordinate 

clauses. In example (7) for instance, the explicit version contains a 

subordinate clause with the finite verb verdiende ‘earned’ near the end of the 

clause, while the implicit version in (8) contains an unmarked main clause 

with verdiende after the subject. 

 

(7) Soms moesten vrouwen ook werken, omdat hun man te weinig verdiende.  

Sometimes, women had to work outdoors too, because their husband earned too 

little.  

(8) Soms moesten vrouwen ook werken. Hun man verdiende te weinig.  

Sometimes, women had to work outdoors too. Their husband earned too little. 

 

The second variable we manipulated was layout: a continuous vs. 

discontinuous layout. In the continuous versions, sentences were presented 

in a continuous layout. In the discontinuous versions, each main clause, 

coordinate (3) and subordinate clause (7) started on a new line. Example (9) 

shows a text passage in a discontinuous layout, while (10) shows the same 

passage in a continuous layout.  
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(9) De man werd gezien als hoofd van het gezin. 

De vrouw stond onder de man. 

Daarom moest de vrouw de man gehoorzamen. 

De mannen verdienden vooral het geld, 

want vrouwen hoorden voor het huishouden te zorgen.  

(10) De man werd gezien als hoofd van het gezin. De vrouw stond onder de man. 

Daarom moest de vrouw de man gehoorzamen. De mannen verdienden vooral 

het geld, want vrouwen hoorden voor het huishouden te zorgen.  

The man was seen as the head of the family. The woman was subordinate to the 

man. That’s why the woman had to listen to him. Especially, the man was 

breadwinner, because the woman worked at home.  

 

In summary, we constructed four experimental versions for each of the 

four texts in our study: (1) an explicit text with continuous layout, (2) an 

explicit text with each clause starting on a new line, (3) an implicit text with 

continuous layout and (4) an implicit text with each clause starting on a new 

line. A complete version of two of the explicit texts can be found in Appendix 

1A. All students read four texts (one version per text), and text versions and 

text order were randomly assigned to students.  

 

Comprehension questions. For each text, we constructed different types 

of comprehension questions: true-false statements (N = 6); bridging inference 

questions (N = 3) and sorting or time ordering tasks (N = 1). These tasks 

specifically addressed the textbase (true-false statements) or the situation 

model representation (bridging inference questions and sorting tasks) 

(Kamalski et al., 2008; Kintsch, 1994, 1998; Land, 2009; Magliano et al., 

2007; McNamara, 2001; McNamara et al., 1996). Understanding texts at the 

situation-model level requires active inferencing and adequate prior 

knowledge (McNamara et al., 1996), while knowledge about time ordering 

and causality is also crucial (Zwaan & Radvansky, 1998). For example, the 

participants in our experiment came across the following sentence: In the 

Middle Ages diseases spread very fast, because kitchens, basements and 

cupboards were full of rats.  

To construct a situation model representation of this sentence, readers 

had to integrate these clauses with their knowledge about causality. 

Specifically, the cause of fast spreading of diseases is the presence of many 

rats. Also, general prior knowledge about the Middle Ages, diseases, rats and 

storages is needed. Readers have to be acquainted with the period of the 

Middle Ages, and they also have to know that the rats might have lived in 

the kitchens, basements and cupboards because the food was stored there. 

First, we constructed true-false statements. The information for 

answering those questions could be found in separate sentences of the text. 

Figure 1 shows an example of these true-false statements. 

In the Middle Ages, it was very expensive to have a bath. For what reason? Check 
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each possible reason and mark with a cross whether this reason is true or false. 

 True False 

1. It was difficult to get hot water.   

2. The towels were very expensive.    

3. They used expensive bath oil.   

4. It was very expensive to make a bathtub.    

5. The floor was strewn with fragrant herbs.   

6. They used expensive linen cloths on the floor.   

Figure 1. Example of a True-false statement task (Hygiene in the Middle Ages). 

 

In terms of processing, students had to recall information from the 

appropriate propositions in the text. Thus, students had to connect multiple 

propositions in the textbase representation. For example, in order to 

correctly verify the fifth statement in Figure 1, The floor was strewn with 

fragrant herbs, readers had to know that this clause is about luxurious 

toilets and not about bathrooms in the fifteenth century. For some 

statements, students also had to construct a paraphrase or summarization of 

the propositions, and then assess whether the given answer option matched 

that paraphrase or summarization (Magliano et al., 2007).  

Furthermore, we designed open-ended bridging inference questions. In 

these questions integration of information from at least two clauses is 

necessary (Best, Floyd, & McNamara, 2008; McNamara, 2001; McNamara et 

al., 1996; O’Reilly & McNamara, 2007). An example of a bridging inference 

question is: In the Middle Ages many people were ill. Diseases spread from 

person to person. How did that happen? Diseases spread from person to 

person, because… The information for answering such questions was stated 

in separate sentences of the text (see Appendix 1A). In contrast to true-false 

questions, open-ended questions require readers to access the memory 

representation of a text and retrieve and produce the relevant information 

themselves. Thus, true-false statements can be answered partly on the basis 

of recognition and reasoning, and provide richer retrieval cues than open-

ended questions (Magliano et al., 2007). 

However, for constructing a deeper understanding of the text, readers 

also had to establish connections between currently processed information 

and information occurring much earlier in the text (Kintsch, 1998). 

Therefore, we constructed sorting tasks in which students had to categorize a 

set of sentences from the text into groups (Kamalski, 2007; Kamalski et al., 

2008; McNamara et al., 1996; Land, 2009). In contrast to the more locally 

focused types of comprehension tasks, students had to establish relations 

between central text ideas in order to construct a more global understanding 

of the text. Both the labels of the concepts and the sentences were given, in 

contrast to the sorting tasks used by McNamara et al. (1996) in which 

students had to put cards with key words into piles according to how they 
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thought the concepts should go together. Figure 2 shows an example of such 

a sorting task. 

 

 

Below you see four circles with an important word from the text. You also 

see nine sentences from the text. Put the number of the sentence in the 

correct circle. Each number fits in one circle. The first sentence has already 

been given.   

   

1. At night they used a chamber pot.  

2. They were able to get hot water. 

3. They did many things to clean their surroundings. 

4. They rarely pooled. 

5. They had problems with rats in their kitchen,  

basement and cupboards. 

6. They never washed their linen clothes. 

7. They used hot water, linen and bath oil. 

8. They used herbs to ban rats and lice. 

9. They were dying of The Plague. 

 

 

Figure 2. Example of a sorting task (concerning a text about hygiene in the 

Middle Ages). 

 

For one text (slave trade), we constructed a time ordering task, 

because a sorting task with different labels and concepts was less 

appropriate. Students had to put the numbers of the sentences in the 

correct boxes of a timeline. Both the sentences and the timeline were 

given. To order the sentences correctly, students had to use their world 

knowledge as well as the knowledge they obtained from the text about the 

temporal sequence of central text ideas and events. In the text, the 

chronological order of text ideas differed from the order in which these 

ideas were presented in the text. Figure 3 shows an example of a time 

ordering task. 
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Figure 3. Example of a time ordering task (concerning a text about the Dutch 

slave trade). 

 

2.2.3 Pretest 

All texts and comprehension tasks were pretested at three schools. 126 

students from the eighth grade participated (non-study participants). Each of 

the 67 students from the pre-vocational education and the 59 students from 

the pre-university education tested two of the four texts. The reliability of 

the three types of situation model questions was not high: for bridging 

inference questions .30 < α < .46, for true-false statements .19 < α < .47 and 

for sorting tasks .28 < α < .84. On the basis of these results, difficult words 

were replaced, such as feminism in a heading, and several questions were 

modified or replaced when they were too easy (more than 90 percent correct 

response) or too difficult (less than 25 percent), or when they led to a 

decrease in the overall reliability.  

 

2.2.4 Procedure 

All tests were administered at school. Each student was tested individually 

in a quiet room. Students were instructed that they should read the texts as 

if they were studying for a test and that, after reading, they would have to 

answer several comprehension questions without looking back to the text. 

Furthermore, they were informed about the number of texts, and they were 

presented with an example of how to complete the sorting tasks. All students 

 

Below you see nine sentences. Put the sentences in the correct boxes, that means 

in the correct time order. Each sentence fits in one box. One sentence doesn’t fit 

in any of the eight boxes. Put that sentence in the circle. The sixth sentence has 

already been given.        

 

1. They give weapons and ammunition to African tribes.  

2. They sell their products for a lot of money. 

3. They sail to Africa with weapons and other stuff. 

4. They sell the slaves on the market. 

5. They bring their products to Europe. 

6. They make the slaves work on the plantations. 

7. At their slave forts, they get their slaves from African tribes.  

8. They create wooden bows and sticks. 

9. They transport the slaves across the sea to the slave market  
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read two texts in a session. They received a booklet with some background 

questions about nationality, age, gender, first (and second) language, school 

level and dyslexia and read two texts. Texts were cut up and presented on 

three slides on a PC monitor. When students finished reading a text slide, 

they pushed a button and the next text slide was presented on the screen. 

 Then the questions about the two texts followed in the order in which 

the texts were read. Comprehension questions of the first text were not given 

immediately after reading this text, because we were not interested in text 

recognition and retrieval (i.e. the surface code representation). After 

answering the questions and a five-minute break, the students had to read 

the next two texts. The whole procedure was then repeated. The duration of 

one session with two texts was between eighteen and thirty minutes. The 

experiments were conducted over a period of two weeks. 

 

2.2.5 Analyses 

To examine the answers to the comprehension questions a correction model 

was developed. A score of one point was assigned to each correct answer to 

inference questions or true-false statements. Also, a score of one point was 

assigned to each well-placed sentence in the sorting task, with a total of eight 

points. In the time ordering task one point was scored for each correct 

adjacent pair. For each student, we computed the percentage of correct 

response for each comprehension task separately.  

For each comprehension task, we performed separate multilevel model 

analyses, because each comprehension score is nested both within students, 

and within texts. Traditional ANOVAs are not fully equipped to handle these 

random factors at the same time. As a result, the total variance and the 

standard error will be underestimated, which increases the chance of making 

a type 1 error. Our multilevel model analyses included eight models. In the 

second to the fourth model, the percentage of correct response was modeled 

as a function of the predictors Coherence marking, Layout and School level.  

The respective two-way interactions, and the three-way interaction 

between Coherence marking, Layout and School level were taken into 

account in the fifth to eighth model respectively. The model also estimated 

between-person variance (because one person can comprehend the texts 

better than another person) and text variance (because one text can be more 

comprehensible than another text). For each comprehension task, we 

selected the best fitting model with the smallest number of parameters and 

the best fit to the data (see Appendix 1B). 

 

2.3 Results  

The answers were independently examined by two raters: the author of this 

thesis and a research assistant. The interrater reliability was relatively high 

(Cohen’s Kappa: overall .98, bridging inference questions .92, true-false 
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statements .98, and sorting tasks .99). Occasional differences in rating were 

discussed until agreement was reached. For the multilevel analyses, one 

final dataset was used.   

Per text, the sorting tasks measured the underlying construct in a 

reliable way (.49 < α < .89), while bridging inference questions and true-false 

statements were less reliable, but sufficient for experimental purposes (.51 < 

α < .61 for bridging inference questions and for true-false statements .51 < α 

< .56). Because all students read four texts (albeit a different version per 

text), we also investigated whether the comprehension questions measure 

the same theoretical construct across all four texts, and calculated their 

reliability from the relative proportion of between person variance as 

compared to the residual variance (cf. Lord & Novick, 1968; Raudenbush & 

Bryk, 2002).3  

The reliability for the sorting tasks, inference questions and true-false 

statements together was low (ρ = .49). In accordance with other studies 

(Land, 2009; McNamara et al., 1996), the reliability score shows that these 

different comprehension tasks measure different aspects of text 

comprehension. The reliability of the different comprehension tasks 

separately appeared acceptable for the sorting tasks (ρ = .59), the inference 

questions (ρ = .72) and the true-false statements (ρ = .61). For that reason, 

each comprehension task was analyzed separately. 

 

2.3.1 True-false statements 

For the True-False Statements, the model with the fixed parameter ‘school 

level’ was the best fitting model. That is, neither the main effects of 

coherence marking and layout nor the two- or three-way interactions made a 

significant contribution to the models. The mean comprehension scores on 

the true-false statements per condition are provided in Table 2.  

                                                        
3 With the parameter estimates obtained from our model, the reliability can be 

calculated. For each type of questions, inference questions, true-false statements 

and sorting tasks, the between person variance must be divided by the between 

person variance added up with the item variance divided by the number of items. 

This gives a reliability coefficient (ρ) between 0 and 1, indicating the relative 

proportion of systematic variance as compared to the non-systematic variance (cf. 

Kamoen, 2012). 
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Table 2 Mean Scores and Standard Errors on the True-False Statements per Condition 

 Implicit Explicit 

 Discontinuous  Continuous Discontinuous Continuous 

Pre-voc low 64.54 (3.53) 61.32 (3.64) 67.47 (3.76) 63.52 (3.64) 

Pre-voc high 62.42 (4.44) 67.80 (4.35) 63.90 (4.51) 66.14 (4.35) 

Pre-university 77.47 (3.01) 75.87 (2.92) 77.94 (2.98) 75.17 (3.02) 

Variances 

S2residual 277.93 (21.51)   

S2persons 73.32 (19.49)   

S2texts 12.17 (10.38)   

 

We found a main effect of the school level (F(2, 130) = 15.30, p < .001; 

Cohens d = 1.45) 4 : pairwise comparisons show that havo/vwo-students 

performed better than students from vmbo-high (p = .001) and students from 

vmbo-low (p < .001).5 No differences were observed between students from 

vmbo-high and from vmbo-low (p = 1.00). 

 

2.3.2 Inference questions 

For inference questions, the fixed parameters ‘coherence marking’ and 

‘school level’ made a significant contribution to the multi-level model. Table 3 

presents the mean comprehension scores on the inference questions.  

 

Table 3 Mean Scores and Standard Errors on the Inference Questions per Condition 

 Implicit Explicit 

 Discontinuous  Continuous Discontinuous Continuous 

Pre-voc low 36.46 (5.41) 36.88 (5.52) 38.86 (5.64) 35.74 (5.52) 

Pre-voc high 49.20 (6.37) 44.92 (6.28) 49.23 (6.44) 54.89 (6.28) 

Pre-university 58.39 (4.89) 61.73 (4.81) 70.26 (4.87) 67.11 (4.91) 

Variances  

S2residual 413.08 (31.99)   

S2persons 138.08 (32.52)   

S2texts 58.47 (43.93)   

 
 There was a main effect of the school level (F(2, 129) = 36.32, p < .001; 

Cohens d = 2.34), indicating that havo/vwo-students performed better on 

inference questions than students from vmbo-high (p = .001) and vmbo-low (p 

< .001), and that students from vmbo-high performed better than students 

from vmbo-low (p = .01). As expected, there was also a main effect of 

                                                        
4  The effect size of an effect is often classified in relation to the standard 

deviation (Cohen, 1988). The effect size we report here is based on the between-

person standard deviation.  
5 The pairwise comparisons were corrected by the Bonferroni correction, in order 

to reduce the chances of obtaining false-positive results (type I errors). 
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coherence marking (F(1, 345) = 8.52; p = .004; Cohens d = 0.41): students’ 

comprehension was better for the explicit texts than for the implicit texts. 

 

2.3.3 Sorting tasks 

For sorting tasks, the fixed parameter ‘school level’ and the three-way 

interaction between coherence marking, layout and school level made a 

significant contribution to the multi-level model. Table 4 shows the mean 

comprehension scores on the sorting tasks.  

 
Table 4 Mean Scores and Standard Errors on the Sorting Tasks per Condition 

 Implicit Explicit 

 Discontinuous  Continuous Discontinuous Continuous 

Pre-voc low 46.83 (4.29) 44.20 (4.43) 50.85 (4.58) 47.12 (4.43) 

Pre-voc high 54.35 (5.41) 47.77 (5.30) 59.56 (5.50) 59.56 (5.30) 

Pre-university 64.05 (3.64) 75.60 (3.53) 72.28 (3.60) 66.61 (3.66) 

Variances 

S2residual 445.68 (34.63)  

S2persons 78.48 (26.99)  

S2texts 16.95 (14.79)  

 
There was a main effect of the school level (F(2, 127) = 31.43, p < .001; 

Cohens d = 2.53), showing that havo/vwo-students performed better than 

students from vmbo-high (p < .001) and students from vmbo-low (p < .001). 

No differences were observed between students from vmbo-high and vmbo-

low (p = .10). Furthermore, the three-way interaction was significant (F(9, 

345) = 1.92; p = .048).   

We therefore constructed a multilevel model analysis for havo/vwo-

students and a multilevel analysis for students from both vmbo-levels, 

because no difference in scores were observed between vmbo-high and vmbo-

low. The model with the fixed parameter ‘coherence marking’ was the best 

fitting model for the scores of the vmbo-students: they performed better 

when they read explicit versions than when they read implicit versions (F(1, 

162) = 4.12; p = .04; Cohens d = 0.67).   

For the scores of havo/vwo-students, the two-way interaction between 

coherence marking and layout made a significant contribution to the multi-

level model (F(1, 177) = 3.35; p = .02; Cohens d = 1.19). When texts were 

presented in a continuous layout, havo/vwo-students did not benefit from 

connectives. In fact, they obtained higher scores when coherence relations 

were implicit: pairwise comparisons show that students performed better 

when reading implicit continuous texts as compared to explicit continuous 

texts (p = .03). Furthermore, havo/vwo-students benefited more from explicit 

discontinuous texts and implicit continuous texts than from implicit 

discontinuous texts (respectively p = .005 and p = .04). This indicates that 
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these students need at least some form of coherence marking (either 

presence of connectives or a continuous layout) to properly understand the 

text. 

 

 2.4 Discussion 

The results of this study helped to gain insight into the role of cohesive 

devices in text comprehension. The most important findings in this study are 

as follows: neither the layout nor the presence or absence of connectives had 

an effect on the scores of true-false questions. For bridging inference 

questions however, students’ comprehension improved when texts contain 

connectives, regardless of the school level. Students of the pre-vocational 

level also benefited from connectives when completing sorting tasks 

regardless of the layout. For pre-university students, the results are more 

complex. Below, we will discuss these findings in more detail. 

  

2.4.1 The influence of connectives and layout 

Connectives lead to better answers to two of the three comprehension tasks 

in our study. Therefore, this study predominantly confirms our hypothesis, 

that is connectives can definitely be said to be an important factor in creating 

comprehensible texts for readers in educational contexts. However, the 

effects partially differ per school level. 

We have shown that the presence of additive and causal connectives is 

especially beneficial to students in pre-vocational education. The presence of 

connectives leads to better answers to both inference questions, which were 

used to measure coherence relations between consecutive clauses, and 

sorting tasks, which were used to measure coherence between the main ideas 

of a text. Similar patterns were found in other studies with undergraduates 

and children (Beck et al., 1991; Britton and Gülgöz, 1991; Linderholm et al., 

2000). In these studies, history texts were revised by making inferences and 

links among text ideas explicit, in particular causal ones. However, in none 

of these studies readers from the lowest educational levels in secondary 

schools participated. Only Land and colleagues (Sanders et al., 2007) have 

shown that readers from pre-vocational education benefit from coherence 

markers. In the above-mentioned studies, various cohesive signals were 

added simultaneously to help readers establish coherence relations. In our 

study, we disentangled the influence of the layout and the presence of 

coherence markers. In the case of textual coherence markers, we used 

additive and causal connectives.  

Pre-university students also benefit from connectives when answering 

bridging inference questions. However, on sorting tasks, the results are less 

clear. For continuously presented texts, pre-university students’ 

comprehension only increases when coherence relations are implicit. As long 

as texts are presented in a natural, continuous way, pre-university students 
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seem to be able to deal with a minimally coherent text that requires 

coherence-establishing inferences. They do not need connectives to make 

correct inferences and to construct relations for building a macrostructure of 

the text, and therefore, for a coherent situation model of the global text 

meaning. Arguably, these findings are to a certain extent comparable to 

those in studies in which only readers with low domain knowledge benefit 

from cohesive texts (Kamalski, 2007; Kamalski et al., 2008; McNamara, 

2001; McNamara et al., 1996). When readers with high domain knowledge 

read texts with coherence markers, they perform less on comprehension 

tests. The researchers argued that an explicit text causes these readers to 

process the text passively, because they do not need to make many inferences 

(cf. Gilabert, Martinez, & Vidal-Abarca, 2005). Linderholm et al. (2000) 

found that readers only benefit from causal repairs when reading a difficult 

history text as compared to an easy one, and that causal text repairs were 

particularly beneficial to less-skilled readers.  

Havo/vwo-students are less successful in building a macrostructure of 

implicit discontinuous texts, as we found for vmbo-students. It seems as if a 

discontinuous presentation of sentences serves as a visual break that 

prompts the reader to start a new content structure. As a result, students 

need connectives for a global understanding of discontinuous texts, while 

continuously presented texts – without connectives – also help improve their 

performance on sorting tasks. 

However, we cannot explain why we did not find a difference in scores 

between implicit discontinuous texts and explicit continuous texts. One 

explanation for this finding is that the effects of text features such as 

connectives and layout depend on the operationalization of a reader’s global 

situation model. Even though the reliability across texts is high, different 

tasks were used depending on the text structure. We constructed time 

ordering tasks as well as sorting tasks. Furthermore, we do not exactly know 

how reader characteristics interact with text features. The differences 

between pre-university and pre-vocational students can be explained by the 

fact that pre-university readers have more skills and strategies to answer 

the items correctly. As a result, the effects of text features such as 

connectives and layout are less robust for these readers. Therefore, further 

research is needed to determine whether time ordering and sorting tasks are 

appropriate for measuring effects of text features and reader characteristics. 

Our findings show sharp contrast with the current practice of 

educational publishers in The Netherlands. Many publishers select and 

design school texts on the basis of short words and short, fragmented 

sentences, because they believe that such texts place fewer processing 

demands on lower level cognitive process (Land, 2009). However, our 

research shows that the lack of connectives places other demands on the 

reader, such as the need to make inferences about the nature of the 
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coherence links between clauses, a major obstacle for students in secondary 

education. In addition, we found that a discontinuous layout has no 

facilitative effect on text comprehension, while many textbook writers design 

texts in a discontinuous layout, particularly for students from the lowest 

levels of pre-vocational education. 

 

2.4.2 Text comprehension measures 

In this study we used several comprehension tasks to investigate the effects 

of connectives on text comprehension. We can conclude that both tasks that 

tap the situational level of representation, open bridging inference questions 

and sorting tasks, are sensitive enough to measure the effects of coherence 

markers (see also Degand & Sanders, 2002; Kamalski, 2007; Kamalski et al., 

2008; Land, 2009; McNamara, 2001; McNamara et al., 1996). We found that 

connectives help students in secondary education to establish coherence 

between consecutive sentences (bridging inference questions), and in 

particular readers in pre-vocational education to establish relations between 

central text ideas in order to construct a more global understanding of the 

text (sorting tasks).  

However, our true-false statements did not show any effects of 

coherence marking. One of the explanations could be that the true-false 

format is not an optimal format for measuring the effects of coherence 

marking, because readers only have to retrieve and recognize text 

information. More specifically, students only had to verify whether a 

statement was true or false. In contrast to answer open-ended questions, 

readers had to generate the answer themselves. Our data support this idea, 

because the comprehension scores on true-false statements are much higher 

than the scores on the other tasks, in particular for vmbo-students. Other 

studies have also shown that more global comprehension measures, such as 

free recall, are not sensitive enough to find effects of coherence marking 

(McNamara et al., 1996; Spyridakis & Standal, 1987).  

An alternative explanation for our results is that our true-false 

statements are measurements of reader’s textbase. Kintsch and van Dijk 

(1978) argue that the most important criterion for constructing a coherent 

textbase is establishing referential coherence. Readers have to embed one 

proposition into another on the basis of a shared argument (p. 365). Contrary 

to our hypotheses, our findings indicate that coherence relations that link 

these propositions are not part of the textbase. As a result, connectives do 

not seem to contribute to establishing referential coherence, but only help 

readers to establish relational coherence. This assumption corresponds to the 

idea of Mulder and Sanders (2012) that coherence relations, whether or not 

explicitly realized in the text, are represented at the level of the situation 

model. Thus, it seems that coherence relations are part of a reader’s mental 

representation of the events described in the text, whereas relations between 
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propositions can be represented at the textbase level, which may explain the 

lack of effects of connectives on the true-false statements. Our data also 

support the idea of McNamara and colleagues (1996) that different 

comprehension tasks measure different facets of text comprehension: the 

overall reliability for the sorting tasks, inference questions and true-false 

statements together was low, and there was considerable variance in 

comprehension scores caused by task type. 

 

2.4.3 Further research 

This study still leaves various questions unanswered, which are worth of 

investigating in future research. First, we found that the effects of 

connectives and layout on global text comprehension differ for pre-vocational 

students and pre-university students. However, we do not exactly know why 

pre-university students have higher comprehension scores in general, and 

why they do not need connectives as long as texts are presented in a natural, 

continuous way. It could be the case that pre-university students have better 

reading skills, and that they are better capable of making inferences. 

Another possibility is that they have a better memory for the text. A third 

possibility is that they have more prior knowledge than pre-vocational 

students. Thus, it is posited that it is important to conduct studies that 

investigate to what extent prior knowledge and reading skills interact with 

coherence marking. McNamara and colleagues (1996), for example, found 

different effects of coherence marking for skilled and less-skilled adult 

readers.  

Second, it is highly important to conduct additional studies into the 

dynamics of the cognitive processes of readers in secondary education and 

the influence of coherence markers and layout on their online reading 

process. Eye-tracking technology is one of the methods to investigate these 

effects. There is empirical support for the position that coherence markers 

play a facilitating role during the reading process of skilled adults. 

Specifically, connectives lead to faster processing of immediately following 

text segments (Canestrelli et al., 2012; Haberlandt, 1982; Maury & 

Teisserenc, 2005; Millis & Just, 1994; Sanders & Noordman, 2000).  

 Third, in this study we focused on the effects of two types of connectives 

on text comprehension: additive and causal connectives, in contrast to Land 

(2009), who used different types of coherence markers and lexical signals. At 

the same time, we do not know whether we can generalize the effects of these 

type connectives to other types of connectives, such as contrastive 

connectives. Adversative connectives often seem to be a prerequisite for 

constructing the contrastive relation, because without them, the relation 

cannot be established in the first place. Murray (1997) showed that 

appropriate adversative connectives have a greater impact on online 

processing than additive or causal connectives do. Cain and Nash (2011) also 
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show that different types of connectives have a different impact on children’s 

comprehension of sentence pairs (see Millis, Golding, & Barker, 1995 for 

similar findings for adults). Hence, further research into the effects of the 

various markers on text processing and comprehension is imperative. 

Fourth, in this study we used history texts. History texts are of the 

expository type in that they convey new information, but they have a 

structure that is often narrative in form (Perfetti et al., 1995). Further 

research is needed to determine the effects of coherence markers in other 

genres. For example, students in secondary education often read school texts 

with a narrative form. Narratives usually present reoccurring topics, such as 

friendship and love, in a specific context involving particular characters, 

settings, and times (Best et al., 2005). Therefore, readers can draw upon 

their prior background knowledge to facilitate a coherent interpretation of 

such texts (Anderson, 2000). Can we generalize the concluded effectiveness of 

connectives on students’ text comprehension to narratives? Or do readers 

benefit more from the presence of connectives in abstract, informative texts, 

such as economy, biology and geography texts. Such school texts describe 

complex components in systems, functions of the components, relationships 

among components, and logical justifications of claims. Much of this content 

is abstract and far removed from everyday experiences (Graesser et al., 

2003). It is possible that coherence markers play a more facilitative role in 

these abstract texts. 

 

2.5 Conclusion 

This study shows the clear result that connectives lead to better local and 

global comprehension of pre-vocational students. Pre-university students 

also benefit from connectives when establishing local coherence. Even though 

the effects on global comprehension measures are less clear for pre-

university students, it becomes more and more clear that connectives are an 

important factor in creating comprehensible texts for readers in educational 

contexts. While many efforts focus on upgrading the reading skills by 

interventions of readers to improve their reading achievement in school (cf. 

Broer, Aarnoutse, Kieviet, & van Leeuwe, 2002), more attention to the design 

of comprehensible, cohesive texts is crucial as well. 



 

 

 

 



Chapter 3 

Connectives and layout as processing signals:  

How textual features affect students’ processing and text 

representation 

 

 

 

Abstract1 

When students read their school text, they may make a coherent mental 

representation of it that contains coherence relations between the text 

segments. The construction of such a representation is a prerequisite for 

learning from texts. This article focuses on the influence of connectives 

(therefore, furthermore) and layout (continuous placement of sentences 

versus each sentence beginning a new line) on the dynamics of the reading 

process as well as the quality of students’ mental representation. The results 

shed light on the cognitive reading processes of students in secondary 

education, which allows us to explain effects of text features on offline 

comprehension measures. Our eye-tracking data emphasize the importance 

of connectives: connectives speed up students’ processing, especially when 

texts have a continuous layout. In contrast, students’ processing slows down 

when they read texts with a discontinuous layout. Our data also show a 

correlation between reading times and scores on bridging inference tasks: 

students who read faster have higher comprehension scores. These findings 

indicate that explicit texts with a continuous layout place fewer processing 

demands on students’ working memory.  

 

                                                        
1 This Chapter has been accepted as van Silfhout, G., Evers-Vermeul, J., Mak, W. 

M., & Sanders, T. J. M. ‘Connectives and layout as processing signals: How 

textual features affect students’  processing and text representation’ in Journal 

of Educational Psychology. doi: 10.1037/a0036293 

http://psycnet.apa.org/doi/10.1037/a0036293
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3.1 Introduction 

Text comprehension can be defined as “the ability to obtain meaning from 

written text for some purpose” (Vellutino, 2003). Comprehension involves the 

construction of an integrated and coherent mental representation of a text’s 

meaning (Gernsbacher, 1990; Kintsch, 1998). The construction of a coherent 

mental representation is a prerequisite for learning from texts, because 

learning encompasses more than reproducing the content of individual 

clauses. Ideally, students should be able to construct a representation that is 

coherent, easily accessible (long after reading the text), and applicable in a 

variety of situations (Graesser & Clark, 1985; Kintsch & van Dijk, 1978; 

McMaster et al., 2012). Such a mental representation is determined by 

various text-based and knowledge-based connections within sentences, 

between sentences and between larger parts of text (Coté, Goldman, & Saul, 

1998; van den Broek, Lynch, Naslund, Levers-Landis, Verduin, 2003). 

Therefore, the process of creating connections by generating inferences is a 

critical feature of text comprehension (Best, Rowe, Ozuru, & McNamara, 

2005).  

Many readers, especially in educational contexts, fail to construct a 

proper mental text representation: 25 percent of the eighth graders in the 

US do not have the basic reading skills (NCES, 2012), and 14.3 percent of 

Dutch adolescents are considered low-literate (OECD, 2010). This explains 

why the RAND report on Reading for Understanding emphasized the need to 

improve text comprehension in schools (Snow, 2002), and that in 2010 the 

Institute of Education Sciences created the Reading for Understanding 

Research Initiative to develop comprehensive and effective approaches that 

would lead to improvement in reading comprehension of students in 

prekindergarten through Grade 12.  

In light of the RAND call for comprehension improvement, an 

important, socially relevant, question arises: how can students’ text 

comprehension be improved? Previous studies have shown that text 

comprehension is a product of complex interactions between what readers 

bring to the reading situation and the properties of the text (Braasch, 

Goldman, & Wiley, 2013; McNamara, Kintsch, Songer and Kintsch, 1996; 

Snow, 2002). Comprehension difficulties can be caused by a lack of basic 

reading skills, such as decoding, fluency, and vocabulary knowledge. 

However, a lack of higher-order skills is an arguably more important cause. 

Higher-order skills encompass the understanding of concepts and ideas 

conveyed by text, making inferences, maintaining coherence, and activating 

background knowledge to fill in missing details (Bohn-Gettler, Rapp, van den 

Broek, Kendeou, & White, 2011; Cain, Oakhill, & Bryant, 2004; Kendeou, 

van den Broek, White, & Lynch, 2009; Oakhill, 1994; Perfetti, 1985; Rapp, 

van den Broek, McMaster, Kendeou, & Espin, 2007; Zwaan & Singer, 2003). 

Inadequate higher-order skills seem to be the major obstacles for students in 



 

 

                Connectives and layout as processing signals|39  

secondary education when learning new information from textbooks 

(Linderholm et al., 2000; Oakhill, 1994; Snow, 2002).  

Therefore, teaching higher-order skills is one way to improve text 

comprehension. For example, training in structure strategies about the 

causal structure of texts results in better recall, better text comprehension as 

well as more effective use of signals in the text (Broer, Aarnoutse, Kieviet, & 

van Leeuwe, 2002; Meyer & Poon, 2001; Wright & Rosenberg, 1993).  

Another way to improve text comprehension, one that will be at the 

heart of the current study, is to change the characteristics of educational 

texts. Kintsch’s construction-integration model (1998) suggests that 

comprehension can be improved when the need to make inferences is 

reduced. Readers who have inadequate higher-order skills, in particular, 

may require text characteristics that guide them in establishing connections 

between various parts of a text and/or to relevant background knowledge 

(McMaster et al., 2012). Therefore, this study focuses on the effects of two 

text features – coherence marking and layout – on students’ cognitive 

processes as well as their mental representation.  

 

3.1.1 The influence of coherence markers 

The use of cohesive devices, such as connectives and an optimal layout, are 

posited to reduce the amount of inferencing on the part of the reader. 

Connectives such as so, therefore, then, and moreover act as a guide, because 

they make conceptual coherence relations explicit. In other words: 

connectives help readers to identify text structure and mentally connect 

ideas in a text (Degand & Sanders, 2002; Graesser & McNamara, 2011; 

Sanders & Noordman, 2000; Sanders & Spooren, 2007). Example (1) shows a 

causal relation that is made explicit by the Dutch connective omdat 

‘because’. However, when there is no connective, as in example (2), readers 

have to connect the new information to the previous information themselves, 

which involves higher-order processing. Therefore, we expect the presence of 

connectives to be an important factor in creating comprehensible texts for 

students in secondary education who have difficulty performing processes 

that are crucial for the construction of a coherent situation model. 

 

(1) Een bad met warm water was er alleen voor de rijke mensen, omdat het moeilijk 

was om aan warm water te komen. 

 A bath with hot water was only for rich people, because it was difficult to get hot 

water. 

(2) Een bad met warm water was er alleen voor de rijke mensen. Het was moeilijk 

om aan warm water te komen. 

 A bath with hot water was only for rich people. It wasdifficult to get hot water. 
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 Our study extends previous research in several ways. First, we focus 

both on students’ text comprehension and on the cognitive processes that 

underlie their text comprehension. Specifically, we combine offline measures 

collected after reading with processing measures collected during reading to 

describe and explain the relation between students’ online processing and 

their offline comprehension scores (cf. the recommendations in Kendeou & 

van den Broek, 2005). Earlier studies focused either on processing or on the 

quality of the mental representation. For example, several studies have 

shown that connectives and other linguistic coherence markers influence the 

quality of the text representation. For skilled adult readers, the presence of 

coherence markers leads to faster and more accurate responses on recall 

tasks (Lorch & Lorch, 1986; Millis & Just, 1994), and faster and better 

answers to comprehension questions (Degand & Sanders, 2002; Kamalski, 

Sanders, & Lentz, 2008; McNamara et al., 1996). For students in secondary 

education, coherence markers lead to better answers to comprehension 

questions (Land, 2009; Sanders, Land, & Mulder, 2007). These findings are 

confirmed by the results presented in Chapter 2. However, these studies 

provide no insight into the dynamics of the online processes that explain why 

coherence markers lead to better text comprehension.  

 In addition, a growing number of studies have investigated the effects of 

coherence markers on reader’s online processing. Most studies report that 

coherence markers speed up the immediate processing of subsequent 

information on children (Cain & Nash, 2011) and adults (Cozijn, Noordman, 

& Vonk, 2011; Haberlandt, 1982; Millis & Just, 1994; Noordman & Vonk, 

1997; Sanders & Noordman, 2000). In contrast, some studies only report 

faster processing for markers of consequence-cause or claim-argument 

relations such as because, but not for markers of cause-consequence or 

argument-claim relations such as so (Maury & Teisserenc, 2005), or for 

contrastive (however) but not for additive or causal connectives (Murray, 

1997). While most studies report an initial speed up effect (cf. Traxler, 

Bybee, & Pickering, 1997), some studies also report a slow down effect at the 

end of the sentence following the coherence marker (Millis & Just, 1994; 

Cozijn et al., 2011). However, these studies do not explain how various 

reading processes relate to differences in text comprehension. In our study, 

we investigate the effects of both the presence and the timing of various 

connectives on the quality of students’ mental representations and cognitive 

processes during early or later sentence processing.  

Most studies only tested undergraduates, who may be classified as 

‘more-experienced’ and ‘more-skilled’ readers. For younger, less-experienced 

readers, however, fewer studies have shown the benefit of coherence 

markers. And if they have, several text characteristics were manipulated 

simultaneously (Land, 2009) or the ‘texts’ consisted of sentence pairs 

containing one or two clauses before and one clause after the coherence 
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marker (Cain & Nash, 2011). The question is whether such sentence pairs, 

which also occurred in studies among adults (Haberlandt, 1982; Maury & 

Teisserenc, 2005; Millis & Just, 1994; Murray, 1997; Traxler et al., 1997), 

provide a natural reading environment. There only two studies in which 

participants read real texts: short narratives varying from seven to fifteen 

sentences (Cozijn et al., 2011; Sanders & Noordman, 2000). Hence, by 

providing whole passages, containing at least 260 words, we intended to gain 

insight into students’ processing of full-length texts. 

 In addition, we use a non-invasive method: a remote eye-tracker in a 

natural school context. In the majority of studies, the processing data were 

collected using head-mounted eye-trackers in a lab environment (Cozijn et 

al., 2011; Traxler et al., 1997) or by a self-paced reading paradigm in which 

texts were presented one sentence or one word at a time (Cain & Nash, 2011; 

Haberlandt, 1982; Maury & Teisserenc, 2005; Millis & Just, 1994; Murray, 

1997; Sanders & Noordman, 2000).  

Apart from the theoretical and methodological motivations mentioned 

above, we have a practical rationale for investigating coherence marking. In 

many school texts, connectives are removed (Graesser, McNamara, 

Louwerse, & Cai, 2004; Land, 2009), because educational publishers are 

known to shorten sentences and remove coherence markers for the purpose 

of downsizing the grade levels of their texts (Graesser et al., 2004). This 

phenomenon indirectly points to an important role educational publishers 

may play in influencing text comprehension. 

 

3.1.2 The influence of layout 

Apart from studying the role of connectives, we also investigated the effects 

of layout. Previous studies have shown that it is a complex maneuver to 

move eyes from the end of one line to the beginning of the next. The first 

word of a new line usually takes longer to read than other words (Haberlandt 

& Graesser, 1985) and is often skipped, which sometimes requires the reader 

to make a corrective movement (Rayner, 1998). This might suggest that 

educational publishers should try to reduce the number of return sweeps in a 

text, and use a continuous layout, as in example (3), instead of a 

discontinuous one, as in example (4).  
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(3) De man werd gezien als hoofd van het gezin. 

De vrouw stond onder de man. 

Daarom moest de vrouw de man gehoorzamen. 

De mannen verdienden vooral het geld, 

want vrouwen hoorden voor het huishouden te zorgen.  

(4) De man werd gezien als hoofd van het gezin. De vrouw stond onder de man. 

Daarom moest de vrouw de man gehoorzamen. De mannen verdienden vooral 

het geld, want vrouwen hoorden voor het huishouden te zorgen.  

The man was seen as the head of the family. The woman was subordinate to the 

man. That’s why the woman had to listen to him. Especially, the man was 

breadwinner, because the woman worked at home.  

 

However, a continuous layout may generate other reading problems. 

Consider, for example, the clause ‘the men earned the money’ in example (3). 

This clause should be parsed as one unit, but it is interrupted by a line 

break. Therefore, reading the clause can only be completed after a return 

sweep to the next line. Proficient readers automatically segment the 

sentences of a text into syntactically and semantically appropriate units or 

phrases (Just & Carpenter, 1987; LeVasseur, Macaruso, Palumbo, & 

Shankweiler, 2006), but for many inexperienced and developing readers, 

parsing a sentence into phrases and clauses seems to be problematic (Fuchs, 

Fuchs, Hosp, & Jenkins, 2001; LeVasseur et al., 2006). LeVasseur et al. 

(2006) found that when phrasal constituents were interrupted by a line 

break, as in example (3), seven- to nine-year-olds obtained lower fluency 

ratings and made more than twice as many false starts as compared to texts 

in which the end of a line corresponded to a clause boundary, as in example 

(4). One explanation for this result is that the processing of a major syntactic 

unit is easier if it is completed before the reader has to undertake a complex 

return sweep. 

There is another reason why it remains to be seen whether educational 

publishers should opt for the layout in (3) or the one in (4): a disruption of 

the online reading process does not necessarily mean that students’ offline 

text comprehension is also impeded. Previous studies do not clarify this 

issue, since they focused either on the way in which layout affects students’ 

online text processing (cf. LeVasseur et al., 2006), or on the effects on 

students’ offline text comprehension, but not on the combination of the two. 

For example, Bever, Jandreau, Burwell, Kaplan and Zaenen (1990) and 

Jandreau and Bever (1992) found that presenting phrases in a discontinuous 

layout resulted in a better offline understanding, while other studies in 

which larger phrases or full clauses were investigated found similar 

manipulations to be ineffective (LeVasseur, Shankweiler, & Macaruso, 2001; 

Land, 2009). Therefore, in our study we investigated the effects of layout 

manipulations both on students’ text processing and on their text 

comprehension.  
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A practical rationale for studying layout is that many Dutch school texts 

are presented in a discontinuous layout, with each sentence starting on a 

new line. In a corpus-based study, Land (2009) found that texts with short 

sentences in a discontinuous layout were predominant in Dutch textbooks for 

students in the lowest levels of pre-vocational secondary education. Only 31 

percent of their school texts were presented in a continuous layout. In 

comparison, at the higher education levels one third of the mathematics 

texts and only 10 percent of the other school texts were presented in a 

discontinuous layout. In interviews, some publishers and teachers mentioned 

that they believe this to be a good strategy for developing optimal texts for 

pre-vocational education, because they thought texts in a discontinuous 

layout and without connectives place fewer processing demands on lower-

level cognitive processes (Land, 2009, see also Graesser et al., 2004). 

 

3.1.3 Current study and hypotheses 

The experiment reported in this paper intends to address the following 

research questions: (1) what influence do coherence markers and layout have 

on students’ online processing? And (2) what is the relation between 

students’ online processing and their offline comprehension scores? Various 

predictions can be made on the basis of previous research. On the one hand, 

Land (2009) and Cain and Nash (2011) have suggested that developing and 

less-experienced readers are less capable of interpreting coherence relations 

than more-experienced, adult readers, and therefore the less-experienced 

readers benefit more from coherence marking. On the other hand, it can be 

argued that when a coherence marker is inserted, sentence length increases. 

As a result, more processing demands are placed on a limited working 

memory.  

All in all, based on online studies of skilled adults though, we 

hypothesize that adolescents in secondary education will use the information 

provided by a coherence marker immediately after reading that marker 

(Cozijn et al., 2011; Traxler et al., 1997). In combinations “Clause1, 

(connective) Clause2”, we expect that the addition of coherence markers will 

result in shorter online processing time of the initial part of Clause2, because 

these markers reduce the number of alternative coherence relations between 

clauses. We will examine this assumption using natural texts and non-

invasive methods. 

With respect to layout, we have no specific hypotheses. On the one 

hand, a discontinuous layout with one clause on each line has a better 

arranged view and the processing of phrases and clauses could be easier 

because return sweeps only occur after complete clauses, as in example (4). If 

fragmentation reduces the number of false starts, and makes corrective eye-

movements unnecessary (cf. LeVasseur et al., 2006), one possibility is that 

students’ processing times in the first part of a clause decrease. On the other 
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hand, sentence fragmentation is inconsistent with the conventional way 

texts are presented. Fragmentation causes visual breaks that do not prompt 

the reader to mentally connect the current clause to the previous one. This 

makes texts less coherent and entails that students have to fill in the 

coherence gaps. This additional processing load would call upon their limited 

working memory capacity, and might result in longer processing times, 

especially at the first part of a clause.  

Finally, we expect a relationship between students’ processing times 

and their comprehension scores: when processing load decreases (which will 

result in shorter reading times), text comprehension will increase. Thus, it is 

posited that text features that reduce processing load will have a positive 

effect on text comprehension. 

 

3.2 Method 

The aim of this experiment was to examine the impact of layout and the 

presence or absence of coherence markers on text comprehension of Dutch 

students in secondary education. Text comprehension was tested using 

online measures (several reading times) and an offline measure (students’ 

score on bridging inference questions). 

 

3.2.1 Participants and design 

All students read four texts: (1) a continuous version marked with 

connectives, (2) a continuous version that is not marked with connectives, (3) 

a marked discontinuous version and (4) an unmarked discontinuous version. 

Text versions and text orders were randomly assigned to students.  

134 students (80 boys and 54 girls) from the eighth grade in Dutch 

secondary education participated in this experiment. Students were from two 

different school levels: 67 students from senior general secondary education 

(Dutch havo) or pre-university education (Dutch vwo) and 67 students from 

pre-vocational education (Dutch vmbo). Vmbo is divided into four levels 

ranging from mainly theoretical (high level, vmbo-tl) to vocational training 

(low level, vmbo-bb).  

We have several main reasons for selecting and comparing reading 

times and comprehension scores of students from the higher educational 

levels and students from the lower levels. In general, the population of 

eighth graders in Dutch education can be characterized as a very 

heterogeneous group. In our study, we also found considerable variance in 

reading times and comprehension scores between students from the two 

levels. Furthermore, Dutch publishers design textbooks for each educational 

level separately.  

Students were 12 to 15 years old (mean 13 years and two months). All 

but eight students were native speakers of Dutch. About one sixth of the 

participants was dyslexic: 11 pre-vocational and 9 pre-university students. 
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The distribution of respondents over school levels was found to be 

comparable in terms of gender (χ2 = 2.35; df = 1; p = .13), native language (χ2 

= 2.00; df = 1; p = .16) and dyslexia (χ2 = 0.33; df = 1; p = .56), but not in 

terms of age (t = 3.03; df = 107; p = .003). Pre-vocational students were 

significantly older (13 years and five months) than pre-university students 

(13 years and one month).   

 

3.2.2 Materials 

Texts. The experimental material consisted of four Dutch texts of 

approximately 290 words (min. 260/max. 317). The experimental texts were 

based on educational texts from history textbooks used in pre-vocational 

education. We intentionally focused on history texts, because these books 

have a substantial size, contain a large amount of textual information, and 

many less-skilled students are unable to read these texts accurately (Bowen, 

1999; Land, 2009). Also, the history texts have a greater structural 

complexity, and a greater information density than narrative fiction texts, 

and hence are inherently more complex (Ben-Anath, 2005; Coté et al., 1998; 

Spyridakis & Standal, 1987). Topics included hygiene in the Middle Ages, 

Dutch slave trade in the 17th century, wigs in the 18th century, and feminism. 

We only included topics that had not been taught during the first years of 

secondary education.  

There were two independent variables: presence versus absence of 

connectives, and continuous versus discontinuous layout. To make local 

coherence explicit, informative additive connectives, such as also, moreover, 

furthermore and besides, and causal connectives, such as so, because and 

therefore, were added in clause-initial position to signal the relations 

between sentences or clauses. example (5) shows a causal relation made 

explicit by the causal connective daarom ‘that’s why’, and an additive 

relation marked with the additive connective ook ‘also’. Example (6) shows 

the implicit counterpart of (5).  

 

(5)  Veel mannen deden de Franse koning in alles na. Daarom kochten ze net zo’n 

pruik als de koning. Ook droegen veel mannen een pruik om indruk te maken. 

Many men imitated the French king in everything. That’s why they bought a wig 

just like the king. Also, many men wore a wig to impress. 

(6) Veel mannen deden de Franse koning in alles na.  

Ze kochten net zo’n pruik als de koning.  

Veel mannen droegen een pruik om indruk te maken. 

Many men imitated the French king in everything.  

They bought a wig just like the king.  

Many men wore a wig to impress. 

 

There were three to four additive connectives in the explicit versions, 

and the number of causal connectives ranged from five to eleven, resulting in 
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a total of eight to fourteen connectives per text. We selected more causal 

than additive connectives, because several studies have shown that causal 

relations are a particularly important type of coherence relations (Kendeou 

et al., 2009). Furthermore, we wanted to include different subtypes of causal 

connectives: we added markers of cause-consequence, such as therefore, as a 

result, and consequence-cause relations, such as because. Note that we only 

systematically varied the presence or absence of additive and causal 

connectives. Thus, both explicit and implicit versions could contain (one to 

three) temporal (subsequently) and contrastive connectives (but).  

All texts contained sentences with a maximum of one subordinate 

clause. Apart from the presence of connectives, only word order was varied 

between the implicit and explicit versions. This was dictated by the fact that 

word order in Dutch main clauses differs from the one in subordinate 

clauses. In example (7), the explicit version contains a subordinate clause 

with the finite verb zaten ‘were’ near the end of the clause, while the implicit 

version in (8) contains an unmarked main clause, with the finite verb after 

the subject.  

 

(7) In de Middeleeuwen verspreidden ziekten zich erg snel, doordat kelders, 

keukens en voorraadkasten vol met ratten zaten.  

In the Middle Ages diseases spread very fast, because basements, kitchens  

and cupboards were full of rats.  

(8) In de Middeleeuwen verspreidden ziekten zich erg snel. Kelders, keukens en 

voorraadkasten zaten vol met ratten.  

In the Middle Ages diseases spread very fast. Basements, kitchens and  

cupboards were full of rats.  

 

The second variable we manipulated was layout. In the continuous 

versions, sentences were presented in a continuous layout. In the 

discontinuous versions, each main clause, coordinate and subordinate clause 

started on a new line. Examples (3) and (5) show a text passage in a 

continuous layout, while examples (4) and (6) show a text passage with a 

discontinuous layout.  

In summary, there were four text versions: (1) an explicit text with 

continuous layout, (2) an explicit text with each clause starting on a new 

line, (3) an implicit text with continuous layout and (4) an implicit text with 

each clause starting on a new line. A complete version of two of the explicit 

texts can be found in Appendix 1A. 

 

Comprehension questions. For each text, we constructed four or five 

bridging inference questions that specifically addressed the situation model, 

as is common in other studies (Degand & Sanders, 2002; Kamalski et al., 

2008; Kintsch, 1998; Land, 2009). All questions were open-ended, because 

they are a more sensitive measure of a reader’s situation model than more 
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global measures, such as free recall (McNamara et al., 1996; Spyridakis & 

Standal, 1987).  

We constructed two types of bridging inference questions. First, we 

constructed causal inference questions, such as Why did women particularly 

do unskilled work and have lower positions in the nineteenth century? The 

information for answering such questions was stated in separate sentences of 

the text: [The public view was that women were less intelligent than men.]S1 

[(Therefore,) women did particularly unskilled work and they had lower 

positions.]S2. Readers had to integrate the information of the second 

sentence into the mental representation of the first sentence as well as with 

their relevant prior knowledge about the nineteenth century and the position 

of women. In addition, they had to make the inference that women did 

unskilled work because they were classified as ‘less intelligent’.  

Second, we constructed items that questioned several elements in a list 

relation, such as Why did some men buy a wig made of horsehair? Give two 

reasons. The information for answering such questions was stated in at least 

two separate sentences of the text: [Other wigs were made of horsehair.]S1 

[Such wigs were a lot cheaper.]S2 [Moreover, their curls stayed in place even 

when it rained.]S3 [Therefore, poor men bought a wig of horsehair.]S4. To 

answer these additive questions, readers had to establish list relations 

between at least two sentences. All inference questions were designed in 

such a way that students had to coordinate multiple pieces of information, 

and infer numerical/additive or causal coherence relations, which in the 

explicit versions were marked with connectives. 

 

3.2.3 Pretest 

All texts, comprehension questions and tasks were pretested at several 

schools. 126 students from the eighth grade participated in the pilot study 

and did not participate in the main study. Each of the 67 pre-vocational 

students and the 59 pre-university students tested two of the four texts. The 

reliability of the bridging inference questions per text was low (.30 < α < .46). 

Results also showed that some items were too easy (more than 90 percent 

correct response) while others appeared too difficult (less than 25 percent). 

On the basis of these results, difficult words were replaced, such as feminism 

in a heading, and several questions were modified or replaced when they 

were too easy or too difficult or when they led to a decrease in the overall 

reliability. 

 

3.2.4 Apparatus and procedure 

All tests were administered at school. Each student was tested individually 

in a quiet room. All texts were presented on a PC monitor. The distance 

between the students’ eyes and the monitor was approximately 60 

centimeters. The eye-movements were recorded using a Tobii 1750 eye-
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tracker with remote cameras (Tobii Technology, Danderyd, Sweden). Both 

eyes were sampled at 50 Hz, which means that the position of both eyes was 

recorded every 20 milliseconds. We were aware that 50 Hz is not a very high 

temporal resolution for reading studies. For measuring eye-movements in 

our study, however, we preferred using a non-invasive method in a natural 

school environment over a higher temporal resolution yet invasive method. 

Furthermore, we divided all target clauses into regions (see section 3.2.5 for 

more details), and we found several effects of coherence marking and layout 

at the different regions. The finding shows that 50 Hz sampling is sensitive 

enough for our purposes. 

 Students were first informed about the texts, the Tobii eye-tracker, the 

procedure and the comprehension task. After that, each student started with 

a calibration task during which subjects had to follow a small circle on the 

screen moving through nine positions to locate the position of the students’ 

eyes. Once the calibration was successfully rendered, the first text was 

presented. All texts were cut up and presented on three slides on the screen. 

When students had finished reading a text slide, they pushed a button and 

the next text slide was presented on the screen.  

Before each text, a new calibration task was carried out. All students 

read two texts in a session. When they had read two texts, students started 

answering the questions. They received a booklet with some background 

questions about nationality, age, gender, first (and second) language, school 

level and dyslexia. Then the questions about the two texts followed in the 

order in which the texts were read. After answering the questions and a five-

minute break, the students had to read the next two texts. The procedure 

was repeated. The duration of one session with two texts was between 

eighteen and thirty minutes. The experiments were conducted over a period 

of two weeks. 

 

3.2.5 Analyses 

Analysis of the online data. The quality of the eye-tracking data was 

checked before analyzing the processing times. The eye-tracking data of 

three students were excluded from the analyses because these students did 

not show active participation or their eye-movements were of poor quality. 

Furthermore 11.9 percent of the eye-tracking data of the other participants 

was of poor quality, and was therefore also excluded from the analyses. The 

poor quality of the data was due to technical problems during testing, or was 

caused by students wearing too thick glasses, blinking too often, or skipping 

several sentences (especially at the end of the slide/text). For each condition, 

all observations that were two standard deviations above or below item and 

subject mean were excluded from the analyses.  
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We divided all target clauses into three or four regions. The clauses that 

contained a connective in the explicit condition were divided into four 

regions, as in (9); in the implicit condition three regions were distinguished, 

as in (10).  

 

(9) Een hoge pruik was voor veel vrouwen veel te gewoon. 

[Daarom]0 [versierden ze]1 [hun pruik met bloemen,]2 [hoeden en bootjes.]3 

A high wig was not special enough for many women. 

[That’s why]0 [they decorated]1 [their wig with flowers,]2 [hats and boats.]3  

(10)  Een hoge pruik was voor veel vrouwen veel te gewoon. 

[Ze versierden]1 [hun pruik met bloemen,]2 [hoeden en bootjes.]3 

A high wig was not special enough for many women.  

[They decorated]1 [their wig with flowers,]2 [hats and boats.]3 

 

Region 0 is the connective; region 1 is the region directly after the 

connective, which often contained a subject and verb. Region 3, the last 

region of the target sentence, often contained a prepositional phrase or verb. 

Region 2 contained the information between region 1 and 3.  

We computed four reading time measures per region: the first-pass 

reading time, the regression path duration, re-reading duration and the total 

reading time. The first-pass reading time is the time spent in a region before 

the region is left in a forward or a backward direction. The regression path 

duration consists of the sum of fixations on a region before moving into a 

forward direction. It also includes the first-pass reading as well as the re-

reading of previous text information. Re-reading duration consists of 

regression path duration minus first-pass reading time. Because 25.3 percent 

of the eye- movements were in a backward direction, the analyses of re-

reading duration were based on roughly one quarter of the data. Both 

regression measures were included to capture difficulty effects during 

processing, because readers often go back to earlier regions to solve reading 

difficulties. The total reading time is the sum of all fixations on a region, 

including re-fixations of the region after it was left. This measure is assumed 

to be indicative of textual integration processes for retrieving missing 

information or resolving reading difficulties.  

 

Analysis of the offline data. To examine the answers to the 

comprehension questions a correction model was developed. A score of one 

point was assigned to each correct answer to the causal inference questions. 

For additive inference questions, a score of one point was awarded for each 

correct item from the list. For each student, we computed the percetage of 

correct responses, because the number of questions differed per text and in 

some texts more points were available for the additive lists. Two raters, the 

author of this thesis and a research assistant, independently examined the 

answers to the comprehension questions. The interrater reliability was high 



 

50|Chapter 3 

(Cohen’s Kappa = .92). Occasional differences in rating were discussed until 

agreement was reached. For the multilevel analyses, one final dataset was 

used. 

 

Analysis of the combined on- and offline dataset.  Finally, we computed 

correlation coefficients between the comprehension scores and different 

reading times per reading time (first-pass reading time, regression path 

duration, re-reading duration and total reading time) and per region (region 

0, 1, 2 and 3). We computed partial correlation analyses, which involves 

studying the linear relationship between the two variables of ‘comprehension 

score’ and ‘reading time’ after excluding the effect of the independent factor 

‘school level’ (pre-university vs. pre-vocational level), because we found 

considerable variance in students’ reading times and comprehension scores 

caused by the school level. 

 

3.3 Results and discussion 

 

3.3.1 Reliability 

We investigated whether comprehension questions per text gauge 

comprehension in a reliable way. Cronbach’s alpha of the bridging inference 

questions per text was marginally acceptable for experimental purposes (.51 

< α < .61). Because all students read four texts (albeit a different version per 

text), we also investigated whether the comprehension questions measure 

the same theoretical construct across all four texts, and calculated their 

reliability from the relative proportion of between person variance as 

compared to the residual variance (cf. Kamoen, 2012; Lord & Novick, 1968; 

Raudenbush & Bryk, 2002). This lead to an acceptable reliability of the 

comprehension questions across four texts (ρ = .72). 

 

3.3.2 Online results and preliminary discussion 

For neither one of the reading times, the distribution of the raw and 

untransformed data was comparable to the normal distribution. This is a 

common phenomenon for processing data (cf. Yan & Tourangeau, 2008). 

Therefore, log-transformations were performed on the data in order to meet 

the normality requirements for linear modelling.  

For each reading time, a separate multilevel model was constructed to 

test whether effects of coherence marking and layout could be generalized 

across texts and students. This resulted in 2 (explicit vs. implicit) x 2 

(continuous vs. discontinuous) conditions of average processing times for 

region 1, 2, and 3. For region 0, average processing times were only 

computed for the different layout conditions. We also included school level 

(pre-university vs. pre-vocational level) and comprehension scores as fixed 

factors in the models, while text variance (more or less difficult to 
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comprehend), between-person variance (one person can comprehend a text 

better than another) were random parameters. 

The results of the analyses of the first-pass reading time, the regression 

path duration, the re-reading duration and the total reading time are shown 

in Table 1. The average fixation times are provided in milliseconds and 

natural logs (ln) used for the analysis. There were no interaction effects 

involving school level, which means that all observed effects of coherence 

marking and layout on the reading times apply to both school levels. 

Table 1 shows that pre-university students had significantly shorter 

fixation times than pre-vocational students. This pattern was observed in all 

regions and all reading times, except for the regression path duration and 

the re-reading duration in region 0 (the connective) and region 3 (p > .05). 

For example, in all conditions and regions the natural logs of pre-university 

students’ first-pass reading time were at least .12 shorter than pre-

vocational students’ natural logs of first-pass reading. 
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In several regions and different reading times, we found significant 

main effects of the layout indicating that a continuous layout resulted in 

shorter reading times. In first-pass reading time, effects of the layout were 

found at region 0 (χ2 = 27.66; df = 1; p < .001) and region 1 (χ2 = 4.57; df = 1; p 

= .03). The same effects were found in total reading time at region 0 (χ2 = 

7.60; df = 1; p = .01), region 1 (χ2 = 10.58; df = 1; p = .001) and region 2 (χ2 = 

6.17; df = 1; p = .01). We also found a significant main effect of the layout at 

region 1 in the regression path duration (χ2 = 42.03; df = 1; p < 0.001) and the 

re-reading duration (χ2 = 6.77; df = 1; p = .009). We cannot interpret the main 

effects in first-pass reading time and in regression path duration at region 1, 

because we also found interaction effects on these reading times. Still, the 

other five main effects of the layout indicate that students read more quickly 

and had shorter re-reading times in the regions 0, 1 and 2 when they read a 

continuous version than when they read a discontinuous version. Contrary to 

the findings in LeVasseur et al. (2006), we found positive instead of negative 

effects of interrupting phrases and clauses by a line break: it was the 

discontinuous layout, with each clause starting a new line, in which 

students’ re-reading times of the first regions increased. These longer 

reading times indicate that when the layout presents clauses as unrelated, 

reader’s processing load increases. This implies that it takes additional effort 

to integrate discontinuously presented clauses into one coherent text 

representation.  

At region 1, the region directly after the connective, we found a 

significant main effect of coherence marking in the first-pass reading time (χ2 

= 189.90; df = 1; p < .001), and a two-way interaction between coherence 

marking and layout (χ2 = 41.21; df = 1; p < .001). Both versions with a 

connective were read faster than the implicit version with a continuous 

layout, which in turn was read faster than the implicit version in a 

discontinuous layout. In line with our hypothesis, the faster first-pass 

reading time at region 1 indicates that additional information provided by 

connectives contributes to the immediate integration of the two clauses. 

Specifically, the connective signals explicitly how to integrate the current 

sentence with the information from the previous one. Students in both levels 

of secondary education indeed use connectives as processing signals 

immediately after reading the connective, at a position at which they do not 

have enough information to establish the coherence relation on the basis of 

the content of the connective clause (compare the results in Canestrelli, Mak, 

& Sanders, 2012; Sanders & Noordman, 2000). This essentially means that 

students do not need to compute the relation between the sentences on the 

basis of the propositions in the sentences.  

When there is no connective, it takes longer to process the first part of 

the sentence following the connective, because students have to make 

additional inferences about the nature of the coherence relations between 
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sentences on the basis of the propositions in the sentences. Making these 

inferences naturally increases the processing load and hence requires 

additional time. This may explain why students’ first-pass reading time was 

longer in the implicit condition, as found in this study.  

However, the initial speeding-up effect of connectives does not show up 

consistently at other reading times. We found an interaction effect of 

coherence marking and layout in regression path duration at region 1 (χ2 = 

12.62; df = 1; p < .001). The shortest regression path durations were found 

for continuous texts with connectives (explicit condition). The regression 

path durations of the implicit texts (in both a continuous and a discontinuous 

layout) were somewhat longer, but the longest times were found in the 

explicit versions with a discontinuous layout. These results confirm the 

facilitative effect of connectives, but only when texts have a continuous 

layout. When texts are presented in a discontinuous layout, connectives 

actually slow down the reading process. This is probably because the 

information provided by connectives is not consistent with the information 

provided by the layout: a discontinuous presentation of clauses suggests that 

the visual break is also a content break, and hence prompts the reader to 

start a new content structure. In contrast, connectives signal that there is a 

coherence relation between the current clause and the previous one, despite 

the visual break between them. Readers may try to integrate this 

contrasting information given by visual and lexical cues, which results in 

longer processing times than when there is no connective in a 

discontinuously presented text. Therefore, the presence of connectives gives 

rise to additional processing load, especially in the first part of the connective 

clause.  

The facilitative role of connectives in continuous texts can also be 

derived from the interaction effect between coherence marking and layout on 

first-pass reading time at region 2 (χ2 = 11.07; df = 1; p < .001): students had 

shorter first-pass reading times when they read the explicit version with a 

continuous layout as compared to the explicit version with a discontinuous 

layout and the implicit version with a continuous layout. At region 3, no 

effects of coherence marking and layout were observed (p > .08). 

Surprisingly, we found no first-pass reading time differences between the 

explicit version with a continuous layout and the implicit version with 

discontinuous layout at region 2. That is when reading the implicit version 

with a discontinuous layout, readers are not prompted to integrate clauses, 

neither by connectives nor by layout. Some of the readers in this condition do 

not make integrative inferences, while in the other two versions either 

connectives or layout activate readers to make inferences, which takes 

additional time. 
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3.3.3 Correlations between Offline and Online Data 

The important question is whether information that is processed faster is 

understood better. Table 2 reports the coefficients of the correlation between 

reading times per region and comprehension scores.  

As was shown earlier, pre-university students showed significantly 

faster reading times than pre-vocational students. Therefore, we computed 

partial correlation coefficients, which represent correlations between 

comprehension scores and reading times after removing variance caused by 

school level. 

 

Table 2 Correlations and strength of correlations (between brackets) between the 

comprehension score and reading times per region. 

 First-pass reading time 

 Comprehension score Region 0 Region 1 Region 2 

Region 0 -.50 (.25) -   

Region 1 -.37 (.14) .67 (.45) -  

Region 2 -.46 (.21) .77 (.59) 1.00 (1.00) - 

Region 3 -.39 (.15) .83 (.69) 1.00 (1.00) .95 (.90) 

 Regression Path duration 

 Comprehension score Region 0 Region 1 Region 2 

Region 0 -.43 (.19) -   

Region 1 -.34 (.12) 1.00 (1.00) -  

Region 2 -.39 (.15) .94 (.88) 1.00 (1.00) - 

Region 3 -.19 (.04) .87 (.76) .90 (.81) .86 (.74) 

 Re-reading Duration 

 Comprehension score Region 0 Region 1 Region 2 

Region 0 -.41 (.17) -   

Region 1 -.31 (.10) .78 (.61) -  

Region 2 -.52 (.27) 1.00 (1.00) 1.00 (1.00) - 

Region 3 .16 (.03) .29 (.08) .88 (.77) .67 (.45) 

 Total reading Time 

 Comprehension score Region 0 Region 1 Region 2 

Region 0 -.36 (.13) -   

Region 1 -.30 (.09) .95 (.90) -  

Region 2 -.33 (.11) .88 (.77) 1.00 (1.00) - 

Region 3 -.31 (.10) .85 (.72) 1.00 (1.00) .99 (.98) 

 

Except for re-reading duration, there is a strong correlation between 

reading times in the different regions (r > .78; p < .001), which indicates that 

students had a similar reading behavior across regions. As for re-reading 

duration, we found lower correlation scores between region 0 and 3 (r = .29; p 
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< .01) and region 2 and 3 (r = .67; p < .001), indicating that students’ re-

reading behavior across these regions was less consistent.2  

For all reading times and all regions we observed significant negative 

correlations with comprehension scores (p < .04), except for the regression 

path duration in region 3 (p = .20): pre-vocational and pre-university 

students who read the clauses faster obtain higher comprehension scores. In 

other words, the lower the amount of cognitive effort it takes to process the 

text, the higher the chance that students will construct a coherent mental 

representation.   

We used the proportion of shared variance to classify the strength of 

correlations (Cohen, 1977). The overlap between the reading times and 

comprehension scores can be classified as moderate: for first-pass reading 

time between 14 and 25 percent, for regression path duration between 12 

and 19 percent, for re-reading duration between 10 and 27 percent (except 

for region 3, showing 3 percent) and for total reading time between 9 and 13 

percent. Thus, the results in our study suggest that the quality of students’ 

mental representation is influenced by the amount of cognitive effort it costs 

to process text information. 

 

3.4 Discussion 

The results of this study helped to gain insight into the role of connectives 

and layout during and after reading of full-length texts in a natural school 

environment, specifically the role they play in text comprehension of readers 

in secondary education. Reading times demonstrate that the presence of 

connectives speeds up text processing, in particular when students read texts 

presented in a continuous layout, and that a discontinuous layout slows 

down students’ reading processes. Furthermore, with respect to the relation 

between text processing and comprehension, our study shows a negative 

linear relationship between reading times and comprehension scores, which 

implies that students who read faster had higher comprehension scores and 

vice versa.  

On the basis of these results, we can identify text characteristics that 

make sentences easier to process, that is, faster to read. We can conclude 

that all students benefit most from texts in a continuous layout that contain 

connectives. These texts lead to faster processing times, and hence cost less 

cognitive effort. At the same time, we found that the quality of the mental 

representation increases, as reflected in higher comprehension scores. Our 

finding is in line with the findings of Cain and Nash (2011) and Sanders and 

Noordman (2000), who only used experimental texts with a continuous 

layout. Cain and Nash (2011) found that the presence of connectives 

                                                        
2  See Appendix 1C for the parameter estimates and standard errors of the 

connections between the comprehension score and reading times per region. 
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facilitates the processing of two-clause sentences embedded in short texts: 

reading times were shorter for the first part of the second sentence if the 

connective was present. For adults, Sanders and Noordman (2000) also found 

that coherence markers lead to faster processing of subsequent information. 

This immediate effect of signals and connectives is corroborated in several 

recent eye-tracking studies (Canestrelli et al., 2012; Koornneef & Sanders, 

2012; Mak & Sanders, 2012). 

Our findings are not consistent with other studies in which the presence 

of connectives causes a speed-up effect in the first part of the clause as well 

as a slowdown at the end of the sentence (Millis & Just, 1994; Cozijn et al., 

2011). Millis and Just argue that a connective facilitates the initial 

processing, because readers wait until the end of the clause to construct the 

relation between the two clauses. However, the reading times and regression 

patterns in our study suggest that connectives influence the immediate 

interpretation of the unfolding sentence, especially when texts are presented 

in a continuous layout. The presence of a connective limits the range of 

possible interpretations, and thus reduces the number of inferences students 

have to make. Secondary education students do not seem to have difficulties 

with increased sentence length as a result of the insertion of coherence 

markers. On the contrary, connectives guide students toward a coherent text 

representation, as is the case with children and adult readers (Gernsbacher 

& Givón, 1995; Mouchon, Fayol, & Gaonac’h, 1995; Sanders & Noordman, 

2000). 

Our findings also show sharp contrast with the current practice of many 

Dutch publishers. For less-skilled readers and readers in secondary 

education, publishers select and compile books, narratives and school texts 

containing short words and short, discontinuously presented sentences 

because they believe such texts would be easier to comprehend (see also 

Chapter 2; Land, 2009; Sanders et al., 2009). Also such texts, allegedly, 

require fewer processing demands on lower level cognitive processes. Our 

research shows, however, that the opposite is true. Texts with a 

discontinuous layout increase the processing load, as suggested by longer 

reading times that are negatively correlated with comprehension scores. 

 

3.4.1 Validity of Measures 

In this study, we investigated the effects of connectives on students’ text 

processing and comprehension by constructing one single correlation model 

that contained the estimates of the reading times as well as the 

comprehension scores. In contrast, in previous studies (cf. Millis & Just, 

1994; Sanders & Noordman, 2000) the effects of coherence marking on the 

online processing and the offline products were analyzed separately. We 

have shown that it is fruitful to combine on- and offline data, because only 

the combination sheds light on the relation between the speed of text 
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processing and the quality of the mental representation: is information that 

is processed faster understood better as well? Our approach allowed to 

establish the effects of coherence marking and layout on students’ processing 

of texts, and consequently, to investigate the implications for their mental 

representations of the texts. 

Some caution is urged in interpreting the correlations though. First, it 

is possible that processing times and comprehension scores are related to a 

common variable, for example to school level: the higher the school level, the 

faster students read and the higher they score on comprehension tests. That 

is exactly what we found in the first correlation models and that is why we 

computed partial correlation analyses. By computing partial correlations, we 

were able to investigate the relationship between comprehension scores and 

reading times, excluding variance caused by school level. Still, there is also 

variance in comprehension scores and reading times within school level that 

is not captured by our model. Second, we only estimated correlations 

between the processing times at particular regions and the overall 

comprehension score. No correlations were estimated between the reading 

times of a sentence and the comprehension of that specific sentence.  

Nonetheless, this approach allowed us to answer the question why 

students in secondary education benefit from cohesive texts with a 

continuous layout. We clearly show that there is a relation between students’ 

processing of a text and the quality of their overall text representation. 

Additionally, we can offer a viable explanation for superior text 

comprehension resulting from the presence of connectives in texts with a 

continuous layout (comprehension scores increase as reading times 

decrease). 

 

3.4.2 Further Research 

This study still leaves various questions unanswered, which are worth of 

investigating in future research. First, we have shown that additive and 

causal connectives lead to faster processing of text segments that directly 

follow the connective, in particular if texts are presented in a continuous 

layout. At the same time, we do not know whether these markers of various 

coherence relations are processed in the same way. Causal relations have 

often been identified as crucial for establishing a coherent text 

representation (Mulder & Sanders, 2012; Trabasso, Secco, & van den Broek, 

1984; and many others). Given the variety of coherence relations, a question 

arises as to whether the effect of causal coherence markers holds for other 

relations as well. Cain and Nash (2011) found faster reading times for 

clauses linked by a causal connective than for clauses linked by the less 

informative and. It seems as if and requires additional processing time for 

computing the appropriate relation between two clauses. Hence, further 

research into the differences between various coherence relations, their 
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markers and their effects on text processing and comprehension is 

imperative. 

Second, students of different school levels participated in this study. We 

have found that students from both school levels benefit from explicitly 

marked texts with a continuous layout. However, we have also found that 

pre-vocational students spend more time reading sentences than pre-

university students, regardless of coherence marking and layout. On the 

basis of the study, however, we cannot explain why pre-vocational students 

read more slowly than pre-university students. Do longer reading times 

indicate that lower-level students use different reading strategies than 

higher-level students? For example, one possibility is that pre-vocational 

students have a poorer text memory.  

Alternatively, reading proficiency difficulties could restrict performance, 

because less-skilled readers draw fewer inferences than skilled readers and 

are less capable of accessing and integrating background knowledge (Cain & 

Oakhill, 1999; Hannon & Daneman, 2001). However, we cannot simply 

classify pre-vocational students as ‘less-skilled reader’s and pre-university 

students as ‘skilled reader’s, because our data show that the variance within 

school levels is very high: sometimes pre-vocational students had the same 

score on comprehension tasks as pre-university students.  

Longer reading times could also indicate that lower-level students apply 

the same reading processes but less efficiently than higher-level students. 

For example, Ashby, Rayner and Clifton (2005) reported that processing 

differences between poor and skilled adult readers appear to be those of 

degree, rather than type: poor reader’s online processes show longer fixation 

times, shorter saccades, and more regressions than average readers. Further 

research should determine whether less-skilled readers in secondary 

education benefit more from connectives than their more-skilled peers. 

Therefore, it is imperative to construct independent readability tests to 

gauge whether students are skilled or less skilled in reading, regardless of 

school level.  

Third, in this study we used history texts. History texts are of the 

expository type in that they convey new information, but they have a 

structure that is often narrative in form (Perfetti, Britt, & Georgi, 1995). 

Further research is needed to determine the effects of coherence markers in 

other genres and to answer the following questions: based on the established 

effectiveness of connectives on students’ expository text comprehension can 

we extrapolate and generalize to narratives? Or do readers benefit more from 

the presence of connectives in more abstract informative texts, in subjects 

such as Economy, Biology and Geography? 
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3.5 Conclusion 

The results of the present study show that making the text structure explicit 

by means of connectives reduces the processing load for students in 

secondary education, especially since such students often have difficulty in 

establishing the connections between text segments. We have shown that 

less-experienced readers benefit from texts with coherence markers during 

reading: explicitly marked texts with a continuous layout place fewer 

processing demands on students’ higher-level processes (in this case of 

inference-making). Given the fact that effective interventions should affect 

the processes that occur during reading (Rapp et al., 2007), we believe that 

such explicitly marked and continuous texts are appropriate and effective 

tools for improving reading and learning in a school context.



 

Chapter 4 

Connectives as processing signals: 

How students benefit in processing narrative and 

expository texts 

 

 

 

Abstract1 

Many young readers fail to construct a proper mental text representation, 

often due to a lack of higher-order skills such as making integrative and 

inferential links. In an eye-tracking experiment among 141 Dutch eighth 

graders, we tested whether coherence markers (moreover, after, because) 

improve students’ online processing and their offline comprehension of 

narrative and expository texts. Eye-tracking results show that connectives 

lead to faster processing of subsequent information as well as shorter re-

reading times of previous text information. Connectives also trigger readers 

to make regressions to preceding information. These findings indicate that 

connectives function as immediate ‘processing instructions’. Furthermore, all 

students performed better on local comprehension tasks (i.e. bridging 

inference questions) after reading texts containing connectives than after 

reading texts without these markers. These findings apply to both text types 

and to all students, regardless of reading proficiency. This study highlights 

the importance of comprehensible texts in which implicit coherence relations 

are avoided. 

                                                        
1  This Chapter has been accepted as van Silfhout, G., Evers-Vermeul, J., & 

Sanders, T. J. M. ‘Connectives as processing signals: How students benefit in 

processing narrative and expository texts’ in Discourse Processes. doi: 

10.1080/0163853X.2014.905237 
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4.1 Introduction 

Successful text comprehension involves the construction of a mental 

representation of a text’s meaning (Kintsch, 1998). In educational contexts, 

in particular, students’ ability to construct a mental text representation is 

crucial. Ideally, students should be able to construct a representation that is 

coherent, easily accessible, and easily applicable long after reading the text 

(McMaster et al, 2012).  

The mental representation of expository texts refers to the reader’s 

understanding of new and abstract concepts, which are often difficult to 

ground in everyday experiences (Graesser, León, & Otero, 2002). In the case 

of narrative texts, the mental representation refers to the reader’s 

understanding of characters, temporal and spatial settings, causation, and 

intentionality (Zwaan & Radvansky, 1998). For both text types, integration 

and inferencing processes are crucial for the construction of a coherent 

mental representation (Cain, Oakhill & Bryant, 2004; Kendeou, van den 

Broek, White & Lynch, 2009).  

In order to construct such a mental text representation, readers must 

establish coherence relations, such as additive, temporal, causal, and 

contrastive relations (Sanders, Spooren & Noordman, 1992). One way to help 

readers establish these relations is by using coherence markers, such as 

connectives and other linguistic signals. These single words, such as so, 

therefore, then, and moreover, make conceptual coherence relations explicit, 

and show how one part of a text is related to another without significantly 

increasing text length (Sanders & Spooren, 2007). In this study, we examine 

how coherence marking and differences in reading proficiency affect 

students’ text processing and text comprehension of narrative and expository 

texts.  

We have two main reasons for focusing on coherence relations and 

coherence marking in texts. First, the idea that readers must construct 

coherent meanings and establish both local and global connections between 

text ideas is one of the central assumptions in the field of text comprehension 

research (Graesser, McNamara, Louwerse & Cai, 2004; Sanders, Spooren & 

Noordman, 1993). Since connectives do not significantly increase text length, 

adding these coherence markers seems to be one of the approaches that help 

readers to construct a coherent text representation. Second, Snow (2002) and 

White (2011) have shown that text comprehension has several interactive 

components: the reader, the text, the comprehension activities, and the 

sociocultural context. Previous studies have shown that many young, less-

skilled readers have difficulties with higher-order processes when learning 

new information, such as making inferences, activating background 

knowledge, and integrating information in a coherent mental model (Cain & 

Oakhill, 2006; Ozuru, Dempsey, & McNamara, 2009).  
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These insights lead to an important, socially relevant, question: how can 

students’ text comprehension be improved? An obvious way to improve text 

comprehension is by teaching these higher-order skills, but another way – 

one that will be at the heart of the current study – is to change the 

characteristics of the text. In particular for readers who have inadequate 

higher-order skills, it may be necessary to employ text characteristics that 

guide readers in establishing connections between various parts of a text, 

and/or between information in a text and relevant background knowledge 

(McMaster et al., 2012).  

 

4.1.1 The influence of connectives 

In this study, we investigate the effect of connectives on readers with varying 

cognitive capacities and reading proficiencies. The use of these single words 

is posited to reduce the amount of inferencing on the part of the reader. 

Importantly, however, we do not exactly know how processing differences 

due to reading proficiency interact with effects of coherence marking. Several 

studies have shown that a poor reading proficiency is one of the causes of 

comprehension difficulties. For example, less-skilled readers draw fewer 

inferences than skilled readers, less-skilled readers are less capable of 

accessing background knowledge from long-term memory, and less-skilled 

readers are not as proficient at integrating this background knowledge with 

the information from the text (Hannon & Daneman, 2001; Oakhill, 1984, 

Rapp, van den Broek, McMaster, Kendou, & Espin, 2007). Hence, less-skilled 

readers have more difficulty constructing a coherent mental representation 

of a text’s meaning.  

However, many school texts have structures that contain very few 

cohesive elements: they consist of short fragmented sentences, while 

important background information is omitted, and intervening steps between 

clauses, sentences and paragraphs are missing (Britton & Gülgöz, 1991; 

Sanders, Land, & Mulder, 2007; O’Reilly & McNamara, 2007). Textbook 

writers select school texts on the basis of readability formulas that rely 

exclusively on word length and sentence length. They shorten sentences to 

downsize the grade levels of their texts, because they believe that such texts 

place fewer processing demands on lower-level cognitive processes (Graesser 

et al., 2004; Land, 2009). Shortening sentences, however, often means that 

texts become less cohesive. As a result, students spend a lot of cognitive 

effort on generating inferences to fill in or explain coherence gaps (Graesser 

& McNamara, 2011). Although McNamara, Kintsch, Songer, and Kintsch 

(1996) found that high-knowledge adult readers benefit from minimally 

coherent texts, they have also shown that readers who know little about the 

domain of the text benefit from a coherent text. If many school texts score 

low on cohesion and if many students have insufficient reading proficiency 

and prior knowledge (which they have to learn from school texts), it is 
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reasonable that many students will have difficulty understanding their 

school texts.  

 

4.1.2 Current study and hypotheses 

In our study we focus on students’ text comprehension as well as on the 

cognitive processes that underlie their text comprehension. Earlier studies 

focused on either of the two, and if online processing was measured, the 

‘texts’ consisted of sentence pairs containing one or two clauses before and 

one clause after the coherence marker (Canestrelli, Mak, & Sanders, 2012; 

Cain & Nash, 2011; Haberlandt, 1982; Millis & Just, 1994). There are only 

two studies in which more experienced adult readers read short narratives 

varying from seven to fifteen sentences (Cozijn, Noordman & Vonk, 2011; 

Sanders & Noordman, 2000). Yet, in these studies sentences were displayed 

only one sentence at a time. As a result, participants were unable to look 

back to previous sentences, and crucial information about the amount and 

duration of regressions was lost.  

However, Liversedge, Paterson, and Pickering (1998) have shown that 

information about regressions is crucial for determining whether and how 

readers solve reading difficulties. If we want to investigate the effects of the 

presence of connectives on students’ text processing, more information is 

needed about the amount, duration, and location of students’ re-reading 

patterns. For that reason, our study presents full-length texts that contain at 

least 35 sentences rather than sentence pairs. 

 

The presence of connectives. We hypothesize that the presence of 

connectives affects students’ processing in several ways. Previous studies 

have shown that connectives signal how two clauses have to be integrated. 

That’s why we expect that the presence of connectives will result in faster 

processing of the subsequent segment (cf. Canestrelli et al, 2012; Cozijn et 

al., 2011; Haberlandt, 1982; Millis & Just, 1994; Sanders & Noordman, 

2000). We also expect that the presence of connectives affects students’ re-

reading patterns. Because connectives show how two clauses have to be 

integrated, students have to do less cognitive work on their own. However, 

when there is no connective, students have to establish the coherence 

relation solely on the basis of the propositions in the sentences. That’s why 

we expect that the absence of connectives increases students’ cognitive load: 

students will make more and longer regressions to establish the coherence 

relation (see also Chapter 3 and Liversedge et al., 1998). Furthermore, we 

expect that the presence of connectives results in better text comprehension. 

Indeed, several studies have shown that for more experienced adult readers 

the presence of these markers results in better recall (Lorch & Lorch, 1986), 

faster and more accurate response on a prompted recall task (Millis & Just, 

1994), faster response on verification tasks (Sanders & Noordman, 2000), as 
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well as higher scores on comprehension tasks (Degand & Sanders, 2002; 

Kamalski, Sanders, & Lentz, 2008; McNamara et al., 1996).  

Cain and Nash (2011) found that even young, less-experienced readers 

are sensitive to the function of a range of coherence relations: 8- and 10-year-

olds interpret different connectives according to the type of coherence 

relations they signal. Finally, in Chapter 2 and 3 we have shown that 

coherence markers are helpful for students in secondary education: the 

presence of these markers in history texts results in higher scores on 

comprehension tasks, especially for students from lower educational levels 

(cf. Land, 2009; Sanders et al., 2007).  

 

Reading proficiency. We also investigate whether the effects of 

connectives on text processing and comprehension differ between skilled and 

less-skilled readers. In previous studies, the distinction between skilled and 

less-skilled readers was made among undergraduates. In our study, both 

pre-university students and pre-vocational students participated. Several 

studies have shown that students in secondary education benefit from 

coherence markers (see Chapter 2 and 3 and Land, 2009). However, in these 

studies only ‘school level’ was included as a fixed factor. We used an 

independent reading proficiency test to decide whether students are skilled 

or less-skilled readers, regardless of school level, because differences in 

school level can be caused by a range of factors that could influence text 

processing and comprehension (see Chapter 2). We expect that the difference 

between skilled and less-skilled readers in secondary education will be larger 

than between skilled and less-skilled undergraduates. 

The few studies among undergraduates that did make a distinction 

between less-skilled versus more-skilled readers reported disparate findings. 

Linderholm et al. (2000) found that both types of readers benefit from 

coherence marking in history texts. At the same time, several studies 

reported that effects of coherence marking primarily apply to skilled readers 

(O’Reilly & McNamara, 2007; Ozuru et al., 2009; Voss & Silfies, 1996). Voss 

and Silfies (1996) found that history texts with explicit causal relations are 

understood better by skilled readers than by less-skilled readers. O’Reilly 

and McNamara (2007) found that text cohesion helps skilled readers who 

know little about the domain of the text when answering bridging inference 

questions.  

However, in these studies a variety of devices were used to increase text 

cohesion, such as adding descriptive elaborations, topic headers, theme 

sentences, and connectives, and rearranging words and sentences. As a 

result, text length increased by approximately fifty percent. Reading such 

texts involves processing larger amounts of text-based information, which 

may require a higher level of reading skills. In the current study, we only 
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focus on the presence of connectives. These single words make coherence 

relations explicit without significantly increasing text length.  

Based on past research, we hypothesize that both skilled and less-

skilled readers in secondary education will benefit from connectives: texts 

with connectives will lead to shorter online processing times immediately 

after the connective, to less re-reading activities to solve reading difficulties, 

and to better comprehension scores than texts without connectives. Given 

the fact that less-skilled readers have fewer skills to make the necessary 

integrative and inferential links to construct a coherent representation, we 

expect that these readers will benefit more from connectives than skilled 

readers in secondary education.  

 

Text genre. Another contribution of our study is that we investigate 

whether the effects of coherence marking differ per text genre. Most previous 

studies examined the effects of coherence marking using history texts (see 

Chapter 2 and 3, and also Land, 2009; Linderholm et al., 2000; Voss & 

Silfies, 1996), or expository texts (i.e. biology texts: O’Reilly & McNamara, 

2007; Ozuru et al., 2009), while no such study was conducted with narrative 

texts. In our study, we use both narrative and expository texts, and 

investigate whether the effects of coherence marking differ per text genre.  

Text genre is closely associated with reading purposes. For example, 

some purposes for reading narratives include understanding the basic 

sequence of the events described, being entertained, and extracting some 

point or moral (Magliano, Millis, Ozuru, & McNamara, 2007). Narratives 

focus on people, their actions, and motivations. Therefore, the content is very 

similar to experiences in our everyday life (Graesser, Singer, & Trabasso, 

1994). Narratives also express the unfolding of events in a temporal 

framework (Berman & Nir-Sagiv, 2007), and contain person-oriented 

dialogues and familiar language.  

In contrast, the purpose of expository texts, which present a number of 

new and abstract concepts and their relations, is to learn or acquire new 

information. These texts describe complex mechanisms with multiple 

components, attributes of components, and relations between components 

(Graesser et al., 2002). Therefore, expository texts are often difficult to 

ground in everyday experiences (Ozuru et al., 2009), and have a higher 

information density than narratives (Graesser & McNamara, 2011). As a 

result, expository texts require more inferencing activities of readers to fill in 

the coherence gaps.  

At the same time, Britton and Gülgöz (1991) propose that readers make 

fewer inferences when reading expository texts than when reading narrative 

texts, because readers have little or even no prior knowledge of the new 

information described in expository texts. That’s why we expect that 

connectives will be more helpful in expository texts: these single words incite 
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readers to establish coherence between clauses that contain new 

information. Note that we are aware of the findings of Best, Ozuru, Floyd, 

and McNamara (2006) that young children only benefit from coherence 

marking in narrative texts, while no benefit was observed for expository 

texts. The authors argued that the young children participating in their 

study had little exposure to expository texts and did not understand many of 

the content words. As a result, the authors argued, coherence marking was 

not sufficient for facilitating the understanding of expository texts. The 

students in our study, however, are more experienced in reading expository 

texts.  

 

4.2 Method 

 

4.2.1 Students 

The participants in our experiment were 141 eighth graders (71 boys and 70 

girls) from three secondary schools in the Netherlands: 53 students from pre-

university education (Dutch: vwo), 45 students from the two highest levels, 

and 43 students from two lowest levels of pre-vocational education (Dutch: 

vmbo).2 Students were 12 to 15 years old (mean 13 years and nine months).  

All but eight students were native speakers of Dutch (4 pre-vocational 

low and 4 pre-vocational high students). Nine percent of the participants was 

dyslexic: 7 pre-vocational low, 4 pre-vocational high and 2 pre-university 

students.  

 

4.2.2 Materials 

Texts. There were two independent variables: text genre (narrative 

versus expository texts) and coherence marking (presence versus absence of 

connectives). A corpus of narrative texts and expository texts was selected 

from educational textbooks used in the higher levels of pre-vocational 

education. Table 1 shows text genre, source, and length of the experimental 

texts. 

                                                        
2 Vmbo is divided into four levels ranging from mainly theoretical (high level, 

Dutch vmbo-tl) to mainly vocational training (low level, Dutch vmbo-bb). Dutch 

educational publishers develop textbooks for each level. In this study, the two 

highest levels are collapsed, because they mainly concern theoretical education 

(high level, vmbo-tl and vmbo-gl). The two lowest levels are also collapsed, 

because they mainly concern practical education (low level, vmbo-bk and vmbo-

bb).  
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Table 1. Characteristics of the experimental texts  
Text Text genre Textbook Nwords 

Kofi, the black slave Narrative Dutch language 689 

The poaching boy Narrative Dutch language 727 

Business  Expository Economy 329 

Food chain Expository  Biology 374 

Note. Text length is based on the explicit texts. 

 

We selected narrative texts that are interesting and relatively short, 

and that include a major protagonist who had the same age as participants 

in our experiment (Segal et al., 1997). In addition, texts had to contain 

several other characters, who made several attempts to achieve their desired 

goals. Furthermore, traits and mental states of characters, dialogues, 

emotional reactions, conflicts between characters, spatial settings, objects 

and object properties, and temporal shifts were a condition for text selection 

(Kendeou et al., 2009; Graesser, McNamara, & Louwerse, 2003). We 

optimized the selected narrative texts by modifying or adding narrative 

features, such as dialogues and emotional reactions. Example (1) shows a 

passage of the manipulated narrative text The poaching boy.  

 

(1) Die nacht kan Annette niet slapen. Ze wil Nicolas graag helpen, maar ze weet 

niet hoe. De volgende dag gaat Annette met een mand vol eten naar de boerderij 

van Nicolas. Daar ziet ze door het raam Leon, Nicolas’ vader, aan de eettafel 

zitten. Zijn haar is vies. Zijn baard is veel te lang. Hij heeft bijna geen kleding 

aan. Annette aarzelt om naar binnen te gaan. ‘Goedendag, meneer Debar’, zegt 

ze flinker dan ze zich voelt. 

That night, Annette cannot sleep. She really wants to help Nicolas, but she does 

not know how. The next day, Annette goes to Nicolas’ farm with a basket full of 

food. Through the window she sees Leon, Nicolas’ father, sitting at the dining 

table. His hair is dirty. His beard is too long. He is wearing almost no clothes. 

Annette hesitates to go inside. ‘Good day, mister Debar’, she says bolder than she 

feels. 

  

The expository texts we selected contained relatively abstract content 

and unfamiliar concepts. The biology text described the functions of 

components in the food cycle and relationships among these components. The 

economy text described the mechanisms to have a successful venture. The 

text described abstract terms, such as gross profit, net profit, and purchase 

price. Example (2) shows a passage of the biology text. 
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(2) Een voedselketen begint altijd met een groene plant. Een plant maakt 

zijn voedsel zelf. We noemen een plant een producent. De groene 

planten maken glucose en zetmeel van water en koolstofdioxide. 

A food chain always starts with a green plant. A plant makes its own food. We 

call a plant a producer. The green plants make glucose and starch out of water 

and carbon dioxide.  

 

The second variable we manipulated was the presence of connectives. 

We added three types of positive coherence markers to signal the relations 

between sentences: additive, temporal, and causal connectives in clause-

initial position. Example (3), the explicit counterpart of (1), shows two 

additive relations made explicit by the additives also and furthermore 

respectively.  

 

(3)   Zijn haar is vies. Ook is zijn baard veel te lang. Bovendien heeft hij bijna 

geen kleding aan. 

His hair is dirty. Also, his beard is too long. Furthermore, he is wearing almost 

no clothes.  

 

The number of additive connectives in the explicit versions ranged from 

seven to ten for expository texts. Both narratives contained six additive 

connectives. We only added informative additive connectives, such as also, 

moreover, furthermore, and besides, and did not include general, less-

informative additives, such as and.  

We also added temporal connectives, such as then, after, before, and 

subsequently. The number of temporal connectives in the explicit versions 

ranged from zero to two for expository texts and from seven to eight for 

narrative texts. We added temporal connectives particularly in narrative 

texts, because these texts contain primarily temporal and causal relations 

(Coté, Goldman, & Saul, 1998). Example (4) shows a temporal relation 

marked with the temporal connective at that time (Dutch ‘toen’), while 

example (5) shows the implicit counterpart of (4).  

 

(4) Ze heeft hem twee jaar geleden ontmoet, toen ze met haar vader meeging op een 

inspectietocht bij de pachtboeren. Toen was hij bang voor haar vader, de baron. 

She met him two years ago, when she joined her father on an inspection ride to 

the tenant farmers. At that time he was afraid of her father, the baron.  

(5) Ze heeft hem twee jaar geleden ontmoet, toen ze met haar vader meeging op een 

inspectietocht bij de pachtboeren. Hij was bang voor haar vader, de baron. 

 She met him two years ago, when she joined her father on an inspection ride to 

the tenant farmers. He was afraid of her father, the baron.  
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Example (6), the explicit counterpart of two sentences in (2), shows a 

causal relation marked with the causal connective that’s why (Dutch 

‘daarom’).  

 

(6) Een plant maakt zijn voedsel zelf. Daarom noemen we een plant een producent. 

A plant makes its own food. That’s why we call a plant a producer. 

 

The number of causal connectives in the explicit versions ranged from 

ten to twelve for expository texts and from fourteen to fifteen for narrative 

texts. We marked more causal relations than other relations, because in both 

text genres causal relations are a crucial type of coherence relations (Coté et 

al., 1998; Kendeou et al., 2009; McNamara, Graesser, & Louwerse, in press; 

van den Broek, 1994). Furthermore, we wanted to include different subtypes 

of causal connectives: we added markers of cause-consequence relations, 

such as therefore, as a result, and consequence-cause relations, such as 

because. Note that we only systematically varied the presence or absence of 

additive, temporal, and causal connectives. Thus, both explicit and implicit 

versions could contain comparative and contrastive connectives (but, while), 

ranging from two to four for expository texts and seven to ten for narrative 

texts. 

All texts contained sentences with a maximum of one subordinate 

clause. Apart from the presence of connectives, only word order was varied 

between the implicit and explicit versions. This was dictated by the fact that 

word order in Dutch main clauses differs from the one in subordinate 

clauses.  

In summary, we constructed two experimental versions for each of the 

four texts in our study: (1) an explicit narrative text, (2) an implicit 

narrative, (3) an explicit expository text and (4) an implicit expository text.3 

The first part of an explicit narrative and explicit expository text can be 

found in Appendix 2A. All students read four texts (one version per text), and 

text versions and text order were randomly assigned to students. 

 

Comprehension questions. For each text, we constructed open-ended 

bridging inference questions to capture higher-order processes, such as 

                                                        
3 We checked our coherence manipulations by using the Coh-Metrix Common 

Core Text Ease and Readability Assessor (T.E.R.A.) that analyzes texts on five 

components: narrativity, syntactic simplicity, word concreteness, referential 

cohesion, and deep cohesion. The component ‘deep cohesion’ shows how well the 

events, ideas, and information of the whole text are tied together by measuring 

the different types of words that connect different parts of a text. Analyzes show 

that the deep cohesion scores of the implicit versions ranged from 19 to 56 

percent, while the deep cohesion scores of the explicit versions ranged from 96 to 

100 percent. We concluded that our coherence manipulations were effective.     
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making inferences and activating prior knowledge (cf. Best, Floyd, & 

McNamara, 2008; Land, 2009; McNamara & Kintsch, 1996, O’Reilly & 

McNamara, 2007). The bridging inference questions were classified as local 

bridging when the answer to the question required the integration of 

information from two or more sentences within a paragraph (cf. Ozuru et al, 

2009; O’Reilly & McNamara, 2007). First, we constructed causal inference 

questions, which were designed in such a way that they covered the local 

causal relations marked with connectives in the explicit versions. Second, we 

constructed additive inference questions, which addressed several elements 

in a list relation. Examples of the comprehension questions can be found in 

Appendix 2A. 

 Because understanding local passages of texts is necessary but 

insufficient for learning, we also constructed sorting tasks in which students 

had to categorize a set of sentences from the text into groups (Kamalski et 

al., 2008; Land, 2009; McNamara et al., 1996). In contrast to answering local 

bridging inference questions, answering global-oriented sorting tasks 

involves the integration of information located across different paragraphs. 

The time ordering tasks or linear chain tasks were other examples of these 

sorting tasks. Students had to put the numbers of the sentences in the 

correct boxes of a timeline or chain. To order the sentences correctly, 

students had to use both their world knowledge and the knowledge they 

obtained from the text about the temporal/linear sequence of text events. In 

the text, the chronological order of text ideas differed from the order in which 

these ideas were presented in text. Both the sentences and the labels of the 

concepts sentences or the timeline/chain were given, in contrast to the 

sorting tasks used by McNamara et al. (1996) in which students had to put 

cards with key words into piles according to how they thought the concepts 

should go together. Appendix 2A shows examples of the ordering tasks.  

 

Reading proficiency. We used school level as an indication of reading 

proficiency, based on Cain and Oakhill (2006). We also measured reading 

proficiency using a standardized reading proficiency test for students from 

the eighth grade. The reading proficiency test constructed by Cito contained 

25 multiple choice questions about 25 short texts. Examples of items were: 

‘What is the main idea of the text?’ and ‘Which of the following conclusions is 

drawn by the author?’ 

 

4.2.3 Pretest 

All texts, comprehension questions and tasks were pretested at several 

schools. Students participating in the pilot study did not participate in the 

main study. 38 students from pre-vocational education participated in the 

first pre-test. Each of them tested two of the four texts. For three texts, the 

reliability of the bridging inference questions was too low (α < .50); for one 
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text the reliability of the sorting task was too low (α = .46). On the basis of 

these results, several questions were modified or replaced. In the second pre-

test, 59 students participated. As compared to the first pre-test, reliability 

scores increased to a sufficient level for both bridging inference questions 

(.65 < α < .68) and sorting tasks (.65 < α < .90). 

 

4.2.4 Apparatus and procedure 

All tests were administered at school. The reading proficiency tests were 

conducted group-wise in the classroom. Then the individual sessions started. 

All texts were presented on a PC monitor. The eye movements were recorded 

using a Tobii 1750 remote eye-tracker (Tobii Technology, Danderyd, 

Sweden). The frame rate of the Tobii is 50 Hz, which means that the position 

of the eyes was recorded every 20 milliseconds.  

All students participated in two sessions, and read two texts per 

session. Students were instructed that they should read the texts as if they 

were studying for a test and that they had to answer several comprehension 

questions after reading without looking back to the text. Furthermore, they 

were informed about the number of texts and the working of the eye-tracker 

and they were presented with an example of how to complete the sorting 

tasks. Then, the experimenter started the calibration task. During this task 

subjects had to follow a small circle moving through nine positions on the 

screen to locate the position of the students’ eyes. Once the calibration was 

successfully rendered, the first text was presented. All texts were cut up and 

presented on at least three slides on the screen. When students had finished 

reading a text slide, they pushed a button and the next text slide was 

presented on the screen. Before each text, a new calibration task was carried 

out.  

After reading the first text, participants completed a distraction task (a 

short puzzle), because we were not interested in text recognition and 

retrieval. Then they started answering the questions. They received a 

booklet with some background questions about nationality, age, gender, first 

(and second) language, school level and dyslexia. Then the questions about 

the text followed. After answering the questions, the students had to read 

the next text. The procedure was repeated. The duration of one session with 

two texts was between eighteen and thirty minutes. The second session 

followed two days later.  

 

4.2.5 Analyses 

Analysis of the offline data. To examine the answers to the 

comprehension questions a correction model was developed. A score of one 

point was assigned to each correct answer to the causal inference questions. 

For additive inference questions, a score of one point was awarded for each 

correct item from the list. For each student, we computed the proportion of 
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correct responses for each comprehension task separately. Students’ scores 

and eye-movements were not included when they had zero points on the 

bridging inference task. These low scores on 18 texts from a total of 16 

participants could be related to unmotivated behavior: students read these 

texts very quickly, and skipped whole paragraphs.  

Two raters – the author of this thesis and a teacher – independently 

examined 66 percent of the comprehension questions; the remaining 

questions were scored by one rater. The interrater reliability was high 

(Cohen’s Kappa: bridging inference questions = .88, sorting tasks = .92). 

Occasional differences in rating were discussed until agreement was 

reached. For the multilevel analyses, the author’s dataset was used.  

 

Analysis of the online data. For analyzing the eye-tracking data, we 

divided all target clauses into either three or four regions. The clauses that 

contained a connective in the explicit condition were divided into four 

regions, as in (7); in the implicit condition three regions were distinguished, 

as in (8).  

 

(7)  Een plant maakt zijn eigen voedsel. 

[Daarom]0 [noemen we]1 [een plant]2 [een producent.]3 

A plant makes its own food.  

[That’s why]0 [we call]1 [a plant]2 [a producer.]3  

(8) Een plant maakt zijn eigen voedsel. 

[We noemen]1 [een plant]2 [een producent.]3 

A plant makes its own food.  

[We call]1 [a plant]2 [a producer.]3  

 

Region 0 is the connective; region 1 is the region directly after the 

connective, which often contained a subject and verb. Region 3, the last 

region of the target sentence, often contained a prepositional phrase or verb. 

Region 2 contained the information between region 1 and 3. Note that the 

placement of connectives was done in such a way that the page and line 

position of the regions 1, 2 and 3 were identical across the explicit and 

implicit versions.   

We computed three processing times per region: the first-pass reading 

time, the regression path duration and the total reading time. The first-pass 

reading time is the time spent in a region from first entering the region until 

leaving the region into a forward or a backward direction, given that the 

region was fixated at least once. The regression path duration consists of the 

sum of fixations from the first fixation on the region to the first fixation on a 

following region. Thus, it also includes the re-reading of previous text 

information. The total reading time is the total time students spent in a 

particular region. This measure also indicates the regressions to that region 
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to retrieve missing information or to resolve reading difficulties. We looked 

at the regression path duration in more detail by analyzing whether re-

reading occurred (occurrence of re-reading), and if so, how much time readers 

spent in re-reading previous text information (regression path duration 

minus first-pass reading time).  

The quality of the eye-tracking data was checked before analyzing the 

processing times.4 Observations that were two standard deviations above or 

below item and subject means were excluded from the analyses. Moreover, 

72 texts from a total of 19 participants (12.8 percent) were of poor quality, 

and were therefore excluded from the analyses. The poor quality of these 

data was due to technical problems during testing, or was caused by students 

wearing too thick glasses, blinking too often, or skipping several sentences 

(especially at the end of the slide/text).  

 

4.3 Results 

 

4.3.1 Prerequisites 

First, we investigated whether the reading proficiency test gauged 

respondents’ comprehension in a reliable way. Cronbach’s alpha of the 25 

multiple choice questions based on 141 participants in this study was .82. 

Per text, the sorting tasks gauged the underlying construct in a reliable way 

(.73 < α < .86), while bridging inference questions were less reliable, but 

sufficient for experimental purposes (.55 < α < .68).  

Because all students read four texts (albeit a different version per text), 

we also investigated whether the comprehension questions measured the 

same theoretical construct across all four texts, and calculated their 

reliability from the relative proportion of between person variance as 

compared to the residual variance (cf. Kamoen, 2012; Lord & Novick, 1968; 

Raudenbush & Bryk, 2002). This lead to a reliability coefficient (ρ) of .69 for 

the sorting tasks and a reliability coefficient of .73 for the bridging inference 

questions.  

 

4.3.2 Comprehension measures 

Per comprehension task, separate multilevel analyses were used to test 

whether effects of coherence marking could be generalized across texts and 

students. Before we selected the best fitting models, we had to investigate 

which measure of students’ reading proficiency was the best one: school level 

                                                        
4 Fixations were determined by an algorithm, which restricts fixations to data 

points within 30 pixels. The viewing time in a region was computed as the time 

from the beginning of the first fixation until the end of a last successive fixation 

in a region. A minimal fixation length of 50 ms was allowed in the analysis.  
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or reading proficiency scores. In Table 2, we provide an overview of students’ 

mean, minimum, and maximum scores per comprehension task.  

 

Table 2. Mean proportions of correct respons (se), minimum and maximum scores on the 

comprehension tasks per school level  
 Inference questions  Sorting tasks 

 Mean (se) Min Max  Mean (se) Min Max 

Pre-voc low .36 (.18) .05 .90  .36 (.25) .00 1.00 

Pre-voc high .44 (.19) .05 .85  .46 (.28) .00 1.00 

Pre-university .60 (.17) .15 1.00  .71 (.27) .00 1.00 

 

Even though we found significant mean differences between school 

levels on inference questions (F(2, 135) = 66.73, p < .001) and sorting tasks 

(F(2, 140) = 64.94, p < .001), we also found that there is considerable 

variance within all school levels: within each school level, similar maximum 

scores were found for both comprehension tasks. A similar pattern was found 

for the minimum scores: the lowest scores in pre-vocational education were 

highly similar to the lowest scores in pre-university education. Therefore, we 

used the reading comprehension scores as a measure of students’ reading 

proficiency.   

To select the best fitting models, we included coherence marking, text 

genre, and reading proficiency scores as fixed parameters in our model. 

Random parameters were text variance (more difficult and/or less difficult to 

comprehend), between-person variance (one person can comprehend a text 

better than another), and residual variance (because one person can 

comprehend text A better, whereas another person might comprehend text B 

better). We refer to Appendix 2B for an overview of the models and their 

respective parameters.  

For inference questions, the model with the fixed parameters ‘coherence 

marking’ and ‘reading proficiency’ was the best fitting model (see appendix 

2B). That is, neither the two-way interaction between coherence marking 

and reading proficiency nor the three-way interactions with genre made a 

significant contribution to the models, which means that effects of coherence 

marking and reading proficiency applied to both narrative and expository 

texts. For sorting tasks, however, the model with the fixed parameter 

‘reading proficiency’ was the best one. That is, neither coherence marking, 

the two-way interaction between coherence marking and reading proficiency 

nor the three-way interactions with genre made a significant contribution to 

the models. The parameter estimates on the inference questions and sorting 

tasks per condition are provided in Table 3.  
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Table 3. Parameter estimates and standard errors for the best-fitting multi-level analysis per 

comprehension measure  

 Inference questions Sorting tasks 

 Estimate (se) Estimate (se) 

Coherence: explicit (intercept)  .15 (.04) .01 (.06) 

Coherence: implicit -.05 (.01) -.03 (.02) 

Reading proficiency  .54 (.05) .83 (.07) 

Variances  

S2residual .023 (.002) .058 (.004) 

S2persons .005 (.001) .007 (.003) 

S2texts .003 (.002) .004 (.003) 

Note. The intercept shows the predicted parameter estimate of ‘coherence: 

explicit’, when all other variables are 0. The predicted parameter estimates of 

‘coherence: implicit’ and ‘reading proficiency’ are presented as deviations from 

the intercept. 

 

 For inference questions, there was a main effect of reading proficiency 

(F(1, 144) = 131.98, p < .001), indicating that students who read better – i.e. 

obtained higher reading proficiency scores – obtained higher scores on the 

inference questions. For example, the intercept (coherence: explicit) = .15. 

This means that if a student’s comprehension score on the independent 

reading proficiency test was zero, his predicted inference questions score was 

.15. If a student’s reading comprehension score is one, his predicted inference 

questions score was .54 higher (.69) than if he would have had a reading 

comprehension score of zero. As expected, there was also a main effect of 

coherence marking (F(1, 398) = 16.15, p < .001): students comprehended the 

explicit texts better than the implicit texts. For example, when students read 

an implicit version, their predicted inference score was .05 lower than when 

they read an explicit version. 

For sorting tasks we found a main effect of reading proficiency (F(1, 

146) = 159.25, p < .001), indicating that students who read better also 

obtained better scores on the sorting tasks.  

 

4.3.3 Processing Times 

Per processing time, a separate multilevel model was constructed in which 

the estimates of each region were computed separately. For each of the 

processing times the model with the fixed parameters ‘coherence marking’ 

and ‘reading proficiency’ was the best fitting model with the smallest number 

of parameters: the models that also included the interaction between the 

fixed parameters ‘coherence marking’ and ‘reading proficiency’ did not 

significantly fit better (p > .24).  

The results of the analyses of the first-pass reading time, the regression 

path duration, and the total reading time are shown in Table 4. The 



 

 

                                     Connectives as processing instructions|77 

estimated average processing times per region are provided in milliseconds 

and natural logs (ln) used for the analysis.  

 

Table 4. Parameter estimates of processing times (first pass reading time, 

regression path duration and total reading time) in milliseconds (ln between 

brackets) per condition per region  

 First pass duration 

 Region 0 Region 1 Region 2 Region 3 

Coherence: explicit  

(intercept)  

 

399 (5.99) 

 

713 (6.57) 

 

611 (6.41) 

 

579 (6.36) 

Coherence: implicit N/A 75 (.10) 3 (.01) 11 (.02) 

Reading proficiency  -225 (-.83) -369 (-.73) -332 (-.78) -259 (-.61) 

Variances     

S2residual .30 .67 .55 .61 

S2persons .04 .04 .03 .03 

S2texts  .01 .01 .01 .01 

 Regression path duration 

Coherence: explicit  

(intercept)  

 

513 (6.24) 

 

1313 (7.18) 

 

934 (6.84) 

 

1075 (6.98) 

Coherence: implicit N/A 13 (.01) 29 (.03) 3 (.003) 

Reading proficiency  -296 (-.86) -858 (-1.06) -573 (-.95) -587 (-.79) 

Variances     

S2residual .38 .55 .52 .62 

S2persons .05 .06 .06 .04 

S2texts < .01 < .01 < .01 < .01 

 Total reading time 

Coherence: explicit 

(intercept)  

 

523 (6.26) 

 

1287 (7.16) 

 

953 (6.86) 

 

1002 (6.91) 

Coherence: implicit N/A 52 (.04) 10 (.01) 10 (.01) 

Reading proficiency -314 (-.92) -804 (-.98) -565 (-.90) -582 (-.87) 

Variances     

S2residual .36 .51 .52 .47 

S2persons .04 .05 .06 .04 

S2texts .01 < .01 < .01 <.01 

Note. The intercept shows the parameter estimates of ‘coherence: explicit’. The 

parameter estimates of ‘coherence: implicit’ and ‘reading proficiency’ are 

presented here as deviations from the intercept. 

Note 2. The variances are only provided in ln. 

 

For each region and each processing time, we found a significant main 

effect of reading proficiency (p < .001): students who read better, read faster 

than students who had a lower reading proficiency.  

Effects of coherence marking were mainly found in region 1, the region 

directly after the connective. There were significant main effects of coherence 

marking in the first-pass reading time (F(1, 10933) = 39.83, p < .001) and in 
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the total reading time (F(1, 11291) = 8.97, p = .003), indicating that students 

had shorter processing times in the explicit conditions than in the implicit 

conditions. No effect of coherence marking was found in the regression path 

duration (F(1, 10990) = .83, p = .36). 

At region 2, we only found a significant main effect of coherence 

marking in the regression path duration (F(1, 9571) = 4.49, p = .03): 

students’ regression path duration was significantly shorter in the explicit 

versions than in the implicit versions. Finally, in region 3, no effects of 

coherence marking were observed (p > .18).  

In Table 4 the regression path duration included both the time spent in 

a region from first entering the region, and the time spent in re-reading 

previous text information. In contrast, the occurrence of re-reading and the 

duration of re-reading in Table 5 were pure measures of re-reading.  
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Table 5. Parameter estimates for the occurrence of re-reading in proportions (Logits between 

brackets) and the duration of re-reading in milliseconds (ln between brackets) per condition 

per region  

 Mean proportion of re-reading 

 Region 0 Region 1 Region 2 Region 3 

Coherence: explicit  

(intercept)  

 

.16 (-1.81)  

 

.32 (-1.13) 

 

.24 (-1.41) 

 

.44 (-.81) 

Coherence: implicit N/A -.14 (-.54) .05 (.16) -.01 (-.3) 

Reading proficiency  .05 (.19) -.12 (-.45) -.03 (-.13) -.02 (-.5) 

Variances     

S2persons <.001 <.001 <.001 <.001 

S2texts .01 .01 .01 .01 

 Duration of re-reading 

Coherence: explicit  

(intercept)  

 

982 (6.89) 

 

1212 (7.10) 

 

1054 (6.96) 

 

1130 (7.03) 

Coherence: implicit N/A 127 (.10) 54 (.05) 23 (.02) 

Reading proficiency -706 (-1.27) -678 (-.82) -642 (-.94) -607 (-.77) 

Variances     

S2residual .45 .73 .68 .87 

S2persons .06 .04 .06 .04 

S2texts .03 < .01 < .01 .01 

Note. The intercept shows the parameter estimates of ‘coherence: explicit’. The 

parameter estimates of ‘coherence: implicit’ and ‘reading proficiency’ are here 

presented as deviations of the intercept. 

Note 2. The variances are only provided in Logits (occurrence of re-reading) or ln 

(duration of re-reading). 

 

Results show that reading proficiency only influenced the re-reading 

occurrence in region 1: skilled readers re-read less often than less-skilled 

readers (χ2 = 12.39; df = 1; p = .001). Also, if skilled readers did make a 

regression, their re-reading times were significantly shorter than those of 

less-skilled students in all regions (p < .001).  

We also found effects of coherence marking in the re-reading times. In 

region 1, we found that the explicit versions evoked more re-reading than the 

implicit versions (χ2 = 132.04; df = 1; p < .001). However, if readers re-read 

previous text information, their re-reading durations were shorter in the 

explicit versions than in the implicit versions (F(1, 2137) = 7.17, p = .007). In 

region 2, we found that the implicit versions lead to more regressions than 

the explicit versions (χ2 = 9.16; df = 1; p = .002). No effects were found in the 

re-reading duration. In region 3, no effects of coherence marking were 

observed. 
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4.4 Discussion 

 

4.4.1 Processing of coherence markers  

Connectives seem to assist readers in establishing coherence relations 

between clauses. Based on our online data, we propose that connectives 

function as ‘processing instructions’. First, we found that students make 

more regressions from region 1 – the region directly after the connective – to 

previous text information when reading an explicit version. In other studies, 

re-reading of previous text information is often seen as one of three 

strategies readers follow to solve processing difficulties (Liversedge et al., 

1998).  

However, this does not seem to be the case in our study. Despite the 

larger number of regressions, we found shorter regression times for the 

explicit versions in region 1. Therefore, we propose that connectives trigger 

readers to make regressions to previous regions or clauses. Thus, connectives 

act as a guide by signaling how two clauses should be integrated at positions 

at which students do not have enough information to establish the coherence 

relation (cf. Canestrelli et al., 2012; Sanders & Noordman, 2000). Note that 

this implies that it makes sense to distinguish between the number of 

regressions and the re-reading duration. 

In contrast, in the implicit versions, region 1 does not provide students 

with enough information to establish the coherence relation. In region 2, 

however, students might determine the nature of the coherence relation on 

the basis of the propositions they have read so far. This explains why 

students make more regressions in region 2 when reading an implicit 

version.  

The absence of connectives increases students’ cognitive load, which can 

be derived from the longer first-pass reading times, re-reading durations, 

and total reading times in region 1, and a longer regression path duration in 

region 2. When there is no connective that makes the semantic relationship 

between adjacent clauses explicit, readers have to take into account the 

possible relations that could have been constructed between the two clauses, 

which increases the processing load (cf. Haberlandt, 1982).  

 Our findings are similar to the ones mentioned by Brehm (2005), who 

found neurolinguistic evidence for the integrative function of connectives. 

However, our findings are not consistent with other studies in which both a 

speed-up effect at the initial part of the clause and a processing slowdown at 

the last words of the clause were found (Millis & Just, 1994; Cozijn, 2000; 

Cozijn et al., 2011). Millis and Just argue that a connective facilitates the 

initial processing, because readers wait until the end of the clause to 

construct the relation between the two clauses. However, the reading times 

and regression patterns in our study suggest that connectives influence the 
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immediate interpretation of the unfolding sentence (cf. Canestrelli et al., 

2012; Koornneef & Sanders, 2012).  

 

4.4.2 Comprehension of coherence markers 

Several studies only report the online effects of connectives and other 

coherence markers (Cain & Nash, 2011; Canestrelli et al., 2012; Cozijn et al., 

2011; Haberlandt, 1982; Murray, 1997; Traxler, Bybee, & Pickering, 1997). 

In our study, however, we combined the processing data with the results 

from comprehension tasks that assess deeper text comprehension. Indeed, 

more global comprehension measures, such as free recall, are not sensitive 

enough to find effects of coherence marking (McNamara et al., 1996; Sanders 

& Noordman, 2000; Spyridakis & Standal, 1987).  

Students obtain higher scores on bridging inference questions, when 

they read explicit texts. This means that connectives improve local text 

comprehension and help students integrate information from adjacent 

clauses within a paragraph. Similar patterns were found in other studies 

with students in secondary education (see Chapter 2; Land, 2009) and adults 

(Degand & Sanders, 2001; Kamalski et al., 2008; McNamara et al., 1996). 

Note, however, that although the reliability of the bridging inference 

questions across texts was sufficient, the reliability per text was somewhat 

low. In future research, higher reliability scores might be obtained by using 

multiple choice bridging inference questions, as Sheehan & O’Reilly (2012) 

have shown that deep comprehension can also be assessed using a selected 

response format.   

In our study, connectives did not lead to better scores on sorting tasks. 

As a result, we cannot conclude that connectives help readers establish 

relations between central text ideas or construct a more global 

understanding of the text, as measured by the sorting tasks. Our findings 

are not in line with the results in other studies, which show that coherence 

markers also have a positive effect on tasks that measure reader’s situation 

model (see Chapter 2; Land, 2009; McNamara et al., 1996). For example, 

Land (2009) found that students in secondary education score higher on time 

ordering tasks and sorting tasks after reading an explicit version than after 

reading an implicit version.  

One explanation for the finding that connectives did not lead to better 

scores on sorting tasks is that the effects of connectives depend on the 

operationalization of a reader’s global situation model. For one of the 

narratives, we constructed a sorting task in which students had to establish 

a link between character labels on the one hand, and traits or mental states 

of a character, or scenes that were caused by a character on the other hand. 

Previous studies, however, have shown that narrative texts contain more 

temporal relations (Coté et al., 1998), while expository texts have a greater 

range of causal and logical relations (McNamara, Graesser, & Louwerse, in 
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press). Thus, if we want to measure the effects of connectives on students’ 

deeper text comprehension of narratives, it might be more fruitful to 

construct comprehension tasks that assign the effects of particular temporal 

coherence markers, such as time ordering tasks.  

Another explanation is that task features interact with reader 

characteristics. Our results show that – in contrast to bridging inference 

questions – reading proficiency explains the largest part of the variance 

between students’ performance on sorting tasks: skilled readers obtained 

much higher scores than less-skilled readers. These differences can be 

explained by the fact that skilled readers have more skills and strategies at 

their disposal to answer the questions correctly, such as problem-solving 

skills and general knowledge about time or cause-consequence relations. 

Furthermore, when readers put one item into a wrong box, they always place 

at least one other item into a wrong box, because answers to sorting tasks 

are interdependent. Therefore, further research is needed to determine 

whether sorting tasks are appropriate for measuring effects of text features 

and reader characteristics in different text genres.  

  

4.4.3 Coherence markers and reading proficiency  

We assumed that less-skilled readers would benefit more from connectives, 

knowing that they make fewer inferences than skilled readers, and that 

connectives reduce the need to make inferences (Cain & Oakhill, 1999; Rapp 

et al., 2007). For example, Linderholm et al. (2000) found that both less-

skilled and more-skilled readers benefit from causal text repairs made in 

difficult texts, but that these repairs were more beneficial to less-skilled 

readers. In contrast, our findings suggest that more-skilled readers in 

secondary education benefit from connectives just as much as less-skilled 

readers do. An explanation for this discrepancy is that different readers 

participated in the studies, that is Linderholm and colleagues (2000) studied 

advanced readers such as undergraduates, who are more-experienced and 

more-skilled readers. The participants in our study were 12- to 15-year-old 

students, who have less reading experience and often less reading proficiency 

than undergraduates. Therefore, even the more-skilled participants in our 

study are in several respects similar to the less-skilled readers participating 

Linderholm et al.’s study.  

Our results are not in line with the findings in Ozuru et al. (2009) and 

O’Reilly and McNamara (2007). Ozuru et al. (2009) only found effects of 

coherence marking on the performance of text-based questions that assessed 

reader’s memory for information explicitly stated in individual sentences, 

whereas they did not find a benefit of increased cohesion on bridging 

inference questions. In addition, O’Reilly and McNamara (2007) found that 

only skilled, low-knowledge readers obtained higher scores on bridging 

inference questions. An explanation for these differences is that the length of 
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the high-cohesive texts in the latter studies was increased by approximately 

fifty percent by adding cohesive devices, such as descriptive elaborations, 

topic headers, theme sentences, and connectives. As a result, less-skilled 

readers might have experienced a processing overload during reading the 

high-cohesive experimental texts, because reading these texts involved 

processing larger amounts of text-based information. However, in our study 

we only added connectives to improve text cohesion, which does not have a 

major impact on text length.  

 

4.4.4 Coherence markers in different text genres 

Contrary to our hypothesis, no interaction effects of coherence markers and 

genre were found. Earlier studies among students in secondary education 

show that coherence markers improved text comprehension of history texts 

(see Chapter 2; Land, 2009). History texts are of the expository type in that 

they convey new information, but have a structure that is often narrative in 

form (Perfetti, Britt, & Georgi, 1995). In the current study, we have shown 

that we can generalize the effectiveness of connectives on students’ 

processing and comprehension to other genres.  

First, effects of coherence marking apply to expository texts. These texts 

include less familiar content and less frequent words, require many 

inferences on the part of the reader, and demand more knowledge that fewer 

people posses (McNamara et al., in press). Our findings suggest that 

connectives are necessary to alleviate some of the knowledge demands 

exerted by expository texts. However, McNamara et al. (in press) found that 

expository texts written for grade levels 1 to 12 contain too few connectives 

to communicate the relationships in these texts. Therefore, we advise 

educational publishers to select and design school texts that contain more 

connectives. 

Second, we found that students in secondary education also need 

connectives in narrative texts to guide them toward a coherent text 

representation, even though narratives focus on people, their actions and 

motivations, and follow a simple structure (Best et al., 2008). Thus, students 

in secondary education also struggle with the inferential processes required 

for understanding narratives. Similar patterns were found in studies with 

children. For example, Best et al. (2006) found that 9- to 11-year-olds show a 

better comprehension of high-cohesive narratives (i.e. with causal 

connectives and explanatory links between concepts and ideas) than of low-

cohesive texts. Remarkably, they found no benefit of cohesion for expository 

texts. Best et al. suggest that for young children with little exposure to 

expository texts, the degree to which cohesion was increased in their study 

was not sufficient to facilitate understanding of unfamiliar expository texts.  
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4.5 Conclusion 

The present study shows the importance of simultaneously studying text, 

reader and task characteristics (Snow, 2002; White, 2011). We found that 

connectives influence text processing by less-experienced readers in 

secondary education, regardless of reading skills and text genre. In other 

words, even though students re-read previous information more often when 

they encounter a connective, they take less time to re-read previous 

information after reading a connective than in the implicit counterpart.  

While many interventions are based on measures collected after 

reading, this study emphasizes that effective text interventions should also 

be based on results concerning the processes during reading. For the 

measures collected after reading, the effects of connectives are less clear: 

students benefit from connectives on bridging inference questions, while we 

did not find any effect of connectives on sorting tasks.  

Furthermore, this study shows the importance of influencing students’ 

reading proficiency, in particular their processing of implicit coherence 

relations, to improve students’ text comprehension. Our on- and offline 

measures provide a detailed picture of the effects of connectives and reading 

proficiency on students’ text processing and comprehension of narrative and 

expository texts. As such, this study highlights the importance of 

comprehensible texts in which implicit coherence relations are avoided. 



Chapter 5 

The effectiveness of narratives in a school context:  

How text genre affects students’ text comprehension and 

appreciation  

 

 

 

Abstract1 

Adding narrative information to school texts is supposed to enhance text 

appreciation and thereby text comprehension. However, previous research 

produced mixed results. We believe the inconclusiveness may be due to 

differences in the relatedness of the narrative content to the factual content. 

We examined the effects of presenting factual content in an expository or 

narrative genre on students’ text comprehension and appreciation. We 

distinguished two narrative versions on the basis of the degree of relatedness 

of the narrative content to the factual content. Furthermore, we investigated 

whether the effects of text genre on text comprehension are mediated by 

students’ appreciation, and whether reading proficiency and prior knowledge 

interact with the effects of text genre. 164 students from pre-vocational 

secondary education read three history texts (one version per text): an 

expository version that only contained factual content, a historical narrative 

to which related narrative information was added, and a fictional narrative 

that also contained less-related narrative information. Students obtained 

higher comprehension scores when they read expository texts than when 

they read fictional narratives, and they thought to have a better 

understanding of expository texts than of historical narratives, regardless of 

reading proficiency and prior knowledge. This study shows that school texts 

that only contain factual information seem the best recommendable type of 

school texts for pre-vocational students, while embedding already concrete 

history information within a narrative genre has little or even a detrimental 

effect. 

                                                        
1 This Chapter has been submitted as van Silfhout, G., Evers-Vermeul, J., & 

Sanders, T. J. M. ‘The effectiveness of narratives in a school context: How text 

genre affects students’ text comprehension and appreciation’. 
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5.1 Introduction 

Because school texts are such a central part of the curriculum, learning is 

greatly influenced by the extent to which students understand these texts. 

However, many students in secondary education are bored by the school 

texts they are required to read, are unable to read these texts accurately, 

and perform poorly on reading tests, especially in the lower levels of 

secondary education (Hacquebord, 2007; Land, Sanders, & van den Bergh, 

2008). 

Educational publishers have a repertoire of strategies to make school 

texts more interesting, comprehensible and memorable while promoting 

factual content (Peshkam, Mensink, Putnam, & Rapp, 2011). For example, 

publishers provide attention-grabbing stories at the beginning of a chapter 

and include text boxes and appendices containing supplemental information. 

Another increasingly popular technique is adding interesting anecdotes, 

entertaining examples and narrative text features (Abercrombie, 2013; 

McCrudden & Corkill, 2010). Consider, for example, the passages from a 

history textbook used in the lowest level of Dutch pre-vocational education. 

In example (1) the reader is directly addressed (do not think that…), and 

vague and collective agents are replaced by human agents in a historical 

spatial and temporal setting.  

 

(1) Jama hield van geroosterd mammoetvlees. Mammoeten waren belangrijk voor 

de mensen van Jama’s stam. Maar de mannen jaagden ook op herten en andere 

dieren. Zo kwamen ze aan vlees. Van de botten maakten de mannen 

gereedschappen. Van de vacht maakten de vrouwen kleren. Nu moet je niet 

denken dat Jama alleen vlees at. Zijn stam at ook vis. 

 Jama loved roasted mammoth meat. Mammoths were important to the people of 

Jama’s tribe. But the men also hunted deer and other animals. So, they gathered 

meat. The men made tools from the bones. The women made clothes from the 

coat. Now, do not think that Jama only ate meat. His tribe also ate fish. 

 

In example (2) the factual content is also embedded in a narrative text. 

However, this school text contains multiple story layers. The first layer 

contains the to-be-learned information and describes historical characters 

and events in the past, while the second layer contains information about a 

fictional character Gerda who acts in a recent and recognizable setting and 

who has the same age as the students. Note that the narrative information is 

less or even not related to the factual content.  
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(2) Gerda is op bezoek bij haar oom Piet. Hij weet veel van geschiedenis. ‘Op school 

hebben we geleerd dat de mensen heel vroeger leefden van jagen en verzamelen’, 

zegt Gerda. ‘Dat klopt’, zegt oom Piet, ‘maar dat veranderde langzaam. De 

mensen gingen namelijk dieren houden, dat noemen we veeteelt. (…) ‘Waar 

woonden die eerste boeren, oom Piet?’, vraagt Gerda. Oom Piet pakt een atlas en 

wijst op de kaart.  

Gerda is visiting her uncle Pete. He knows a lot about history. ‘In school, we 

learned that a long way back people lived by hunting and gathering’, says Gerda. 

‘That’s right’, uncle Pete says, ‘but that changed slowly. People started keeping 

animals, what we call livestock (…). The hunters and gatherers became farmers.’ 

‘Where did the first farmers live, uncle Pete?’, Gerda asks. Uncle Pete picks up an 

atlas and points on a map.  

 

Many Dutch educational publishers believe that adding narrative text 

features or using narrative texts is a good strategy for developing optimal 

texts for pre-vocational education. However, the question arises as to 

whether this belief can be theoretically motivated and/or empirically 

supported. For example, do readers benefit from texts that contain multiple 

story layers, and can they inhibit irrelevant information when reading for 

learning? Specifically, does incorporating narrative text features, which are 

linked to reading for entertainment, result in a more integrated mental 

representation of the to-be-learned information? Or do these text features 

interfere with the primary aim of learning from school texts? And do all 

readers in secondary education benefit from these narrative text features? 

Specifically, how do differences in working memory capacity, reading 

proficiency and prior knowledge affect the processing of texts that contain 

narrative elements? Such questions are important, because previous studies 

have shown that text comprehension is a product of complex interactions 

between what readers bring to the reading situation, and the properties of 

the text and the task (Braasch, Goldman, & Wiley, 2013; McNamara, 

Kintsch, Songer, & Kintsch, 1996; Snow, 2002; White, 2011).  

Taking into account the interactions between characteristics of readers, 

texts and tasks, we investigated how young, pre-vocational students process 

information presented in different genres. We examined whether less-

experienced readers benefit from narrative information in school texts and 

whether the relatedness of the narrative information to the factual content 

influences pre-vocational students’ deeper text comprehension.  

 

5.1.1 Reader and text characteristics 

We intentionally focus on young, less-experienced readers in secondary 

education, because many adolescents fail to construct a coherent mental text 

representation of a text’s meaning. For example, 25 percent of the eighth 

graders in the US lack the basic skills for reading (NCES, 2012), and 14.3 

percent of Dutch adolescents are considered low-literate (OECD, 2010).  
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In addition, previous studies have shown that less-skilled readers, and 

especially young readers have difficulties with higher-order reading 

processes, such as making inferences, activating background knowledge and 

maintaining and activating global information such as reading purpose and 

themes (Bohn-Gettler, Rapp, van den Broek, Kendeou, & White, 2011; 

Hannon & Daneman, 1998; Oakhill, 1994; Zwaan & Singer, 2003). 

Furthermore, less-skilled readers have difficulties distinguishing main ideas 

from less relevant text information. For example, McNamara and O’Reilly 

(2009) found that skilled adults inhibit the irrelevant information more 

efficiently, whereas less-skilled readers lack such a suppression mechanism, 

leading to lower text comprehension. Moreover, De Beni and Palladino 

(2000) reported that children with poor reading comprehension produce more 

irrelevant information when asked to remember the central elements of a 

passage they read. These findings lead to an important question: how is pre-

vocational students’ deeper text comprehension influenced by the school 

texts’ genre. 

 

5.1.2 Text and task characteristics 

Students read their school texts for learning or acquiring new information. 

In contrast, when students read a short story in their free time, they read for 

relaxation. The question arises as to whether presenting factual content in a 

narrative genre changes students’ reading purpose ‘reading for learning’ to 

‘reading for entertainment’ and thereby their reading processes, because 

presenting factual content in a narrative genre might give students the 

impression that they are reading a narrative. Indeed, narratives differ from 

expository texts in their conventional structure, and focus on people, their 

actions and motivations, while expository texts present a number of new and 

abstract concepts and their relations (Berman & Nir-Sagiv, 2007; Graesser, 

León, & Otero, 2002).  

There is empirical support for our reasoning that readers use different 

processes when reading for learning versus when reading for entertainment. 

When reading for learning, students read at a slow pace and engage in 

processes and strategies such as paraphrasing, making inferences and 

activating prior knowledge, in order to construct a coherent mental 

representation of the text’s meaning (Graesser et al., 2002; Linderholm & 

van den Broek, 2002; Wolfe & Woodwyk, 2010). In contrast, when reading for 

relaxation students read faster, and engage in processes such as 

understanding the basic sequence of the events described, generating 

associations and extracting some point or moral (Linderholm & van den 

Broek, 2002; Magliano, Millis, Ozuru, & McNamara, 2007). Hence, text 

genre is closely associated with reading purposes, which in turn affect 

reader’s text processing and text comprehension (Linderholm, Virtue, Tzeng, 

& van den Broek, 2004).  
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In the literature opposing findings have been reported for the effects of 

narrative text features on text comprehension by both young and adult 

readers. When we look at these findings in more detail, it seems that the way 

in which narrative content influences learning may depend on the extent to 

which this information is related to the factual content. Specifically, less-

related information seems to have adverse effects on text comprehension, 

while more-related information appears to have positive effects on text 

comprehension.  

First, we discuss several studies in which less-related information had 

negative effects on text comprehension. For example, Wolfe and Woodwyk 

(2010) investigated the effects of presenting factual content in either a 

narrative or an expository genre on students’ text comprehension. In their 

study, the texts contained the same factual content about the human 

circulatory system. However, the narrative text described a man who built a 

machine to shrink himself and ended up traveling through a woman’s body. 

Through the course of the story factual content was revealed. The authors 

found that undergraduates reading the expository text recalled more factual 

content than undergraduates who read the narrative text. An explanation is 

that embedding factual content in narrative texts results in the introduction 

of information that is not well related to the factual content, and readers 

struggle with comprehending upcoming information when it has a low degree 

of relatedness to previously encountered text (cf. Myers & O’Brien, 1998).  

In other studies, another strategy to make texts more interesting was 

investigated. Instead of incorporating factual content into a narrative genre, 

isolated passages of engaging but unimportant information were added. The 

effects of adding such seductive details are similar to the effects of 

incorporating factual content into a narrative genre: for texts in which 

seductive details were added, worse recall and lower comprehension of the 

factual content were observed (cf. Abercrombie, 2013; Harp & Mayer, 1997; 

Sanchez & Wiley, 2006). For example, McCrudden & Corkill (2010) found 

that undergraduates recalled less factual content than seductive details 

when reading a scientific text that described a cause-effect sequence. 

Lehman, Schraw, McCrudden, & Hartley (2007) reported that seductive 

details hindered recall of important ideas and deeper processing as measured 

by an essay task. On the basis of these findings, we can conclude that less-

related narrative information subtracts reader’s attention from the factual 

content.  

In contrast, in experimental studies that did not change the degree of 

relatedness, positive effects on text comprehension were reported. For 

example, Beck, McKeown, and Worthy (1995) found that fourth graders 

scored better on recall and comprehension tasks when reading a history text 

in which the reader was directly addressed and that contained human 

protagonists, concrete actions, explicit dialogues and emotional reactions 
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than when these text features were not included. Moreover, Sadoski and 

colleagues have shown that texts with concrete content words, titles and 

examples were rated as more comprehensible and interesting than abstract 

texts and lead to better immediate and delayed recall than more abstract 

texts (Sadoski, 2001; Sadoski, Goetz, & Rodriguez, 2000). Furthermore, they 

found that placing an abstract sentence after a concrete sentence increased 

the recall of this abstract sentence by approximately seventy percent over 

placing it after another abstract sentence, regardless of text genre and topic. 

The addition of concrete persons, spatial and temporal settings, dialogues 

and emotional reactions rather than abstractions, and the replacement of 

abstract content words and titles by more concrete synonyms have in 

common that they do not change the degree of relatedness to the factual 

information in the history texts.  

The mixed results reported in previous studies seem to be linked to the 

relatedness of the added information: the manipulations by Beck et al. (1995) 

and Sadoski et al. (2001) do not change the degree of relatedness to the 

factual information. In the latter cases, students’ attention that should be 

devoted to the factual content competes directly with the attention devoted to 

added details and narrative stories. However, because previous studies have 

only addressed the effects of adding either related or less-related narrative 

information, our conclusions about the impact of the relatedness of narrative 

information are tentative. That’s why in our study we made a direct 

comparison of the effects of adding both more and less-related narrative 

information on students’ text appreciation and text comprehension. 

 

5.1.3 Reader, text and task characteristics 

In our study, we wanted to take into account the complex interactions 

between characteristics of readers, texts and tasks, and therefore selected 

comprehension measures on the basis of the text type, the ability levels of 

the target readers and the comprehension products the measure is designed 

to observe (cf. Magliano et al., 2007). In order to measure the effects of text 

genre, we constructed tasks that assessed deeper text comprehension: open-

ended bridging inference questions.  

In our study, we have two main reasons for measuring deeper text 

comprehension and actual learning from texts. First, learning from texts 

encompasses more than reproducing the content of individual clauses: it 

requires a good situation model that contains the information expressed by 

the text as well as the information that is inferred from the text on the basis 

of world knowledge about the same or related topics (Kintsch, 1994, 1998; 

Rapp, van den Broek, McMaster, Kendeou, & Espin, 2007). Only if readers 

construct a coherent situation model they will be able to retrieve the text 

information for a long time after reading the text. Second, while higher order 

activities, such as maintaining coherence and inferencing, are crucial for the 
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construction of a good situation model, many pre-vocational students have 

difficulties with these activities (see Chapter 2 and 3). As mentioned above, 

in several studies more global measures of students’ understanding were 

used, such as the amount of text recall. However, we do not know whether 

text recall is a good measure of students’ situation model, because a large 

amount of text recall can be about individual facts and clauses, and hence 

concern the text-base representation.  

In our study, we also measured students’ text appreciation, because we 

wanted to investigate whether there is a relation between text-based interest 

and appreciation on the one hand and comprehension and learning on the 

other hand. Several studies reported that concreteness, vividness, 

engagement, imagery and character identification contribute to text-based 

interest and appreciation, which in turn are supposed to be related to 

increased attention and thus to deeper processing and better learning (Beck 

et al., 1995; Hidi, 2001; McDaniel, Waddill, Finstad, & Bourg, 2000; Sanchez 

& Wiley, 2006; Schraw & Lehman, 2001; Wade, Buxton, & Kelly, 1999).  

However, the question arises as to whether the relation between 

appreciation and learning is a straightforward and unambiguous relation. 

For example, Land (2009) found that students in secondary education score 

higher on comprehension tasks after reading a text without narrative, 

identification-increasing text features, even though they appreciate texts 

with these text features more than texts without them. That’s why we 

investigated whether the effects of narrative text features on students’ text 

comprehension are mediated by their text appreciation.  

 

5.1.4 Current study 

Our experiment addresses the following research questions: Does the 

presence of narrative text features in school texts influence students’ text 

appreciation and text comprehension? And if so, is narrative information 

that is more related to the factual information more beneficial for students 

than less-related narrative information? Finally, how do differences in 

reading proficiency and prior knowledge interact with these narrative text 

features?  

In our study, we used history texts, because the concept of what is and 

what is not factual content is relatively vague in history texts, particularly 

when added narrative information is context-dependent (Abercrombie, 2013). 

Moreover, as compared to expository texts, such as biology and science texts, 

history texts have a more causal and temporal structure that lends itself 

more easily to incorporating factual content in a narrative (Wolfe & Mienko, 

2007). For each text, we constructed three versions: an expository version 

that only contained the factual content and two narrative versions: a 

fictional and a historical narrative.  
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The narrative versions differed in the relatedness of the narrative 

information to the factual content and the expected degree of reader 

involvement. Based on previous findings, we expected that the effects of 

adding engaging and identification-increasing features depend on the extent 

to which these text features are related to the factual content. Therefore, we 

constructed fictional narratives that offered students more possibilities for 

character identification, because the content was described from the point of 

view of a character who had the same age as the participants in our 

experiment. As a result, these narratives contained multiple story layers. 

The first layer was about the historical event and historical characters – 

Dutch employees during the Great Depression or attitudes about child labor 

in the 19th century – and the second layer was about at least one fictional 

character, such as a 14-year-old Kees Foppen, who loves soccer. Especially 

the characters’ background, actions and experience were supposed to be 

engaging but not directly related to the factual content. 

In contrast to the fictional narratives, the information in the historical 

narratives was more related to the factual content. Specifically, it contained 

more generalizations about groups of peoples. Furthermore, the factual 

content was described from the point of view of the historical character 

instead of a young, fictional character. As a result, historical narratives did 

not contain different story layers, and these versions were supposed to create 

more distance to the reader and to offer fewer possibilities for character 

identification. In both narrative versions, however, the factual information 

was described from a personal point of view and contained narrative text 

features, such as dialogues, direct speech, emotional reactions and spatial 

and temporal settings. Moreover, in both versions, the factual content was 

embedded in a narrative genre rather than that interesting passages were 

added to the texts.  

 

5.1.5 Hypotheses  

Based on past research with children (Beck et al., 1995), adolescents (Land, 

2009) and adults (e.g. Hidi, 2001; Schraw & Lehman, 2001; Sadoski et al., 

2000), we hypothesized that students in secondary education would judge the 

narrative versions of the history texts more attractive and comprehensible 

than the version that contains only the factual content. We expected that 

this appreciation effect would apply mainly to the fictional narrative, 

because that narrative describes the factual content from the point of view of 

a character who has the same age as the participants (cf. Segal et al., 1997), 

while the historical narrative contain more generalizations described from 

the point of view of an adult.  

We first investigated whether students’ comprehension of the factual 

information differs between the three versions. We expected that text 

comprehension of the factual content in the fictional narrative would be 
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lower than that of the other versions. Regarding comprehension differences 

between the expository text and the historical narrative we had no specific 

hypothesis. On the one hand, adding narrative information increases text 

length. Reading such texts involves processing larger amounts of text-based 

information, which may require a higher level of reading skills (see also 

Chapter 3). On the other hand, the narrative information makes the text 

more concrete (Sadoski et al., 2000). Furthermore, several studies have 

pointed out that as long as added information is relevant to the main ideas of 

a text, this information serves as cognitive support (Beishuizen, Asscher, 

Prinsen, & Elshout-Mohr, 2003; Sadoski, Goetz, & Fritz, 1993). Because the 

added information in the historical narratives is more related to the factual 

content and does not contain different story layers as in the fictional 

narratives, it can provide a mental structure to which factual content can be 

connected (cf. Wolfe & Mienko, 2007), and may therefore improve text 

comprehension.  

For fictional narratives, we expected that students would obtain lower 

scores on comprehension questions about the factual content than on 

questions about the fictional content, in line with the seductive detail 

literature and the findings of Wolfe and Woodwyk (2010). These studies have 

shown that recognizable, imaginable narrative information distracts 

students’ attention from the factual content. 

Concerning the interaction between reading proficiency and text genre, 

we based our hypothesis on the findings of De Beni and Palladino (2000), 

Linderholm and van den Broek (2002) and McNamara and O’Reilly (2009). 

These authors found that less-skilled adults and children have difficulties 

with inhibiting irrelevant information and with activating and maintaining 

themes, learning goals and reading purposes during reading. Therefore, we 

expected that especially less-skilled readers in pre-vocational education 

would be hindered by the added information in the fictional narrative. We 

were aware of the fact that Land (2009) found that pre-vocational students 

score higher on comprehension tasks after reading a text without 

identification-increasing text features, regardless of reader characteristics. 

However, in Land’s study only ‘school level’ was included, while no 

distinction was made between students in terms of reading proficiency or 

prior knowledge. We used an independent reading proficiency test to decide 

whether students were skilled or less-skilled readers, regardless of school 

level, because differences in school level can be caused by a range of factors 

that could influence text processing and comprehension (see Chapter 2 and 

4).  

For prior knowledge, we had no specific hypothesis, because only Wolfe 

and Mienko (2007) investigated the effects of prior-knowledge and text 

genre, but only with more-experienced adult readers. They found that 

higher-knowledge readers learned best from expository texts, with only 
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factual content, while lower-knowledge readers learned best from texts in 

which the factual content was embedded in a narrative genre. However, in 

our study we used texts about topics that had not been taught during the 

first years of secondary education. So, we expected that differences in the 

amount of prior knowledge would be too small to find interactions between 

students’ prior knowledge and text genre. 

 

5.2 Method 

The aim of this experiment was to examine the way in which text genre 

influences text appreciation and text comprehension after reading an 

expository, a historical narrative or a fictional narrative text.  

 

5.2.1 Students and design 

The participants were 164 eighth graders (77 boys and 87 girls) from three 

secondary educational schools in the Netherlands. Students were from 

different levels of pre-vocational education (Dutch vmbo): 130 students from 

the two highest levels and 34 students from the lowest levels of pre-

vocational education.2 Student were 13 to 16 years old (mean 13 years and 

six months). All but 26 students were native speakers of Dutch, and 21 

participants were dyslexic. All students read three texts: one text for each 

version. Text orders and text versions were randomly assigned to students. 

 

5.2.2 Materials 

Texts. The experimental material consisted of three Dutch history texts 

of approximately 340 words (min. 310/max. 371). The three experimental 

texts were based on history texts used in pre-vocational education. In 

general, history texts are expository in the sense that they convey 

information, but they have a structure that is narrative in form and contain 

more concrete information about characters, settings and events (Perfetti, 

Britt, & Georgi, 1995). Furthermore, history texts can be divided into texts 

about historical events, trends and phenomena at a particular time, such as 

the Industrial Revolution and World War II, and into texts about concrete 

historical characters, such as Christopher Columbus and Martin Luther 

King. We selected both kinds of topics: on the one hand about child labor in 

the 19th century and the Great Depression in the 1930s, and on the other 

hand about the Dutch painter Rembrandt van Rijn.  

For each text, we constructed one expository version and two narrative 

versions. The expository versions only contained the factual content: the 

main ideas and supporting details. The expository versions consisted of 

                                                        
2 Vmbo is divided into four levels ranging from mainly theoretical (high level, 

vmbo-tl/gl) to mainly vocational training (low level, vmbo-kb/bb). We selected 

students from each level.  
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approximately 345 words. Example (3) shows a part of the expository text 

Child labor in the 19th century. 

 

(2) In de negentiende eeuw gingen de meeste kinderen niet naar school. Ze werkten 

op het land, in de winkel, de werkplaats of de fabriek. Kinderarbeid was in die 

tijd heel normaal. Ouders vonden de kinderarbeid nuttig, want hun kinderen 

leerden er wat van. Kinderarbeid was bovendien nodig, want zo verdienden de 

kinderen extra geld voor het gezin. 

In the nineteenth century, most children did not attend school. They worked on 

the land, in the shop, the workplace or the factory. At that time, child labor was 

very common. Parents felt that child labor was useful, because their children 

learned something from it. Moreover, child labor was necessary, because the 

children earned additional money for the family.  

 

The factual content was identical across the three versions. Both 

narrative versions were described from the point of view of an added 

protagonist who experienced, was responsible for or involved in the factual 

content, thereby increasing the possibilities for identification. Furthermore, 

these narratives contained several other characters, traits and mental states 

of characters, direct speech, dialogues, emotional reactions, conflicts between 

characters, spatial and temporal settings, objects and object properties.  

The differences between the two narratives related to 1) the fictionality 

of the main character, 2) the distance to the reader, 3) the characters’ 

responsibility for the factual content, and 4) the relevance of the narrative 

details. First, the ‘historical narrative’ described the factual content from the 

perspective of a historical character, such as Hendrikus Colijn, a Dutch 

Prime Minister during the 1930s. The ‘fictional narrative’ described the 

factual content from the perspective of a fictional character, such as Kees, a 

14-year-old boy who could not buy new soccer boots because his father 

became unemployed. Second, the main character in the historical narrative 

was an adult who made assessments and took decisions, while the main 

character in the fictional narrative had the same age as the participants in 

our experiment. Therefore, the fictional narratives were supposed to offer 

students more possibilities for identification than the historical narratives. 

Third, in the historical narrative the main character was responsible for the 

factual content, while in the fictional narrative the main character described 

or underwent the consequences of the factual content (e.g. Rembrandt van 

Rijn vs. Daan, a 14-year-old boy who visited the State Museum).  

Finally, in the historical narrative the passages about characters, 

events, objects and setting were more related to the factual content than the 

added passages in the fictional narrative. The added details in the historical 

narratives about general phenomena contained more generalizations about 

groups of peoples, while the details in the fictional narratives were about one 
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specific character of family. Example (4) shows a passage of a historical 

narrative, and example (5) the fictional counterpart.  

 

(4) Voor de kinderen was het erg zwaar. Maar Petrus was vooral druk met het 

berekenen van de winst. ‘Ik heb nog nooit zoveel winst gemaakt als dit jaar’, 

lachte hij. Maar Petrus vroeg zich niet af of het werk wel goed voor de kinderen 

was. Om twaalf uur ’s nachts liepen tientallen kinderen van negen jaar slaperig 

naar hun werk. Sommige kinderen waren zo moe, dat ze zelfs tijdens het werk in 

slaap vielen. 

For children, it [the work] was very heavy. But Petrus was mainly busy 

calculating the profit. ‘I’ve never made so much profit as this year’, he laughed. 

But Petrus did not wonder whether the work was good for the children. At twelve 

o’clock in the evening, dozens of children walked sleepily to the factory. Some 

children were so tired that they even fell asleep during work. 

(5) Als Niek ’s nachts werkte, moest hij een erg gevaarlijk klusje doen. Hij moest 

allerlei zware hengsels van hete ovens smeren. ‘En dan gaat de oven echt niet 

uit hoor, die blijft gewoon branden! Vorige week heb ik me nog verbrand’, zei 

Niek. ‘Er zat een enorme blaar op mijn vinger. Maar de volgende nacht moest ik 

gewoon weer werken. ’s Nachts werken is vreselijk. Ik ben dan zo moe’, zei Niek. 

Maar hij was niet de enige. Om twaalf uur ’s nachts liepen tientallen kinderen 

(…)  

When Niek worked at night, he had to perform a dangerous job. He had to 

lubricate several heavy handles of hot ovens. ‘And then the oven is not even 

turned off, it burns constantly! Last week, I burned myself’, said Niek. ‘There was 

an enormous blister on my finger. But the next night, I had to work again as 

usual. Working at night is terrible. At that time, I’m so tired’, said Niek. But he 

was not the only one. At twelve o’clock in the evening, dozens of children (…). 

 

The narrative content was added in such a way that the factual content 

always consisted of at least two sentences. The narrative details increased 

the length of the narrative versions to approximately 710 words (min. 

673/max. 777) for the historical narrative and approximately 760 words (min. 

687/max. 850) for the fictional narrative. The first part of all versions of the 

text on the Great Depression can be found in Appendix 3A. 

 

Appreciation questions. We constructed a short questionnaire in which 

the participants could evaluate the texts they had read. First, the 

participants passed judgment on seven statements about attractiveness and 

perceived text comprehension on a 5-point Likert scale, ranging from 1 

(totally disagree) to 5 (totally agree). Examples of statements about 

attractiveness were I found the text interesting and I want to read more about 

this topic. Examples of statements about perceived text comprehension were 

I have understood the text and I found the text difficult to read. The 

participants also gave their assessment of the overall quality of the text 

(ranging from 1 (low) to 10 (high) as is the convention in the Netherlands).  
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Comprehension questions. For each text, we constructed seven to eleven 

open-ended questions bridging inference questions, as is common in other 

studies (Best, Floyd, & McNamara, 2008; Kintsch, 1998; O’Reilly & 

McNamara, 2007).  

For all versions, we constructed causal and additive inference questions 

about the factual content. An example of a causal inference question is When 

you look at Rembrandts’ painting the Night Watch, your eyes go to the two 

characters in the crowd. Why? The information for answering such questions 

was stated in at least two sentences of the text: Only the two gentlemen in 

the center stand in the sunlight. The other civic militia guards stand in the 

shadow. Therefore, all attention goes to those two gentleman. Readers had to 

integrate this information with their general background knowledge.  

Furthermore, we constructed additive inference questions that 

addressed larger text parts, such as Why was it terrible to work in the 

nineteenth-century factories? Give two reasons. The information for 

answering such questions was stated in at least two separate sentences of 

the text: The work in the nineteenth-century factory was terrible. The 

workroom was far too small. Furthermore, the workers had to work for a 

period of twelve hours a day. This included the children. At twelve o’clock at 

night, dozens of children walked sleepily to the factory. 

Only for the fictional narratives, we constructed six to eight inference 

questions about the narrative details, such as In the glass factory, Niek had 

to lubricate the handles of ovens. Why was this a very dangerous activity? 

Example (5) shows the information for answering this question. Note that 

these questions were preceded by the factual content questions, because 

otherwise the narrative questions could affect students’ comprehension and 

memory of the factual content. 

Reading proficiency. We used school level as a first indication of reading 

proficiency, following Cain and Oakhill (2006). We also measured reading 

proficiency using a standardized Dutch reading proficiency test for students 

from the eighth grade.  

 

Prior knowledge. To assess participants’ prior knowledge of the text 

domain, they were given six multiple-choice questions before reading a text. 

None of the prior knowledge questions queried information that was 

contained in the texts. An example of a multiple-choice question about child 

labor was When did the Industrial Revolution start in the Netherlands? A. 

Between 1770 and 1810, B. Between 1810 and 1850, C. Between 1850 and 

1980, D. Between 1890 and 1910.  
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After reading a text, students also gave their perception of their prior 

knowledge about the text domain on a Likert scale ranging from 1 

(Everything that was described, I already knew) to 4 (Everything that was 

described, was new to me).  

 

5.2.3 Pilot study  

All texts, appreciation questions and comprehension tasks were pretested, at 

three schools. The students participating in a pilot study did not participate 

in the main study. 99 students from the highest levels of pre-vocational 

education participated in the first pre-test. Each of them tested two of the 

three texts. For all texts, the reliability of the appreciation questions was 

high (.87 < α < .89). In contrast, for two texts the reliability of the bridging 

inference questions about the factual content was too low (.28 < α < .46). For 

the same texts, the reliability of the inference questions about the narrative 

details was also too low (.18 < α < .42). Results also showed that some items 

were too easy (more than 90 percent correct response) while others appeared 

too difficult (less than 20 percent). On the basis of these results, several 

questions were modified or replaced. In the second and third pre-test, 78 and 

53 students participated respectively. As compared to the first pre-test, 

reliability scores of the two texts increased to a sufficient level for bridging 

inference questions about factual content (.53 < α < .62) as well as bridging 

inference questions about narrative details (.62 < α < .69). 

 

5.2.4 Procedure 

All tests were administered at school. Reading proficiency was tested 

classically. Then the individual sessions started in a quiet room. All students 

read two texts in a first session and one text in a second session. Students 

were instructed that they should read the texts as if they were studying for a 

test and that they had to answer several comprehension questions after 

reading without looking back to the text. Furthermore, they were informed 

about the number of texts, the background questions and the prior 

knowledge test. Then, they received a booklet with some background 

questions about nationality, age, gender, first (and second) language, school 

level and dyslexia. Next, students completed the prior knowledge test of the 

first text. After reading the experimental text from a PC monitor, students 

filled out the appreciation questionnaire. Comprehension questions were not 

given immediately after reading the text, because we were not interested in 

text recognition and retrieval. Then, they started answering the 

comprehension questions.  

After answering the questions and a five-minute break, students had to 

read the second text. The whole procedure was then repeated. The duration 

of one session with two texts was between eighteen and thirty minutes. The 

second session followed two days later.  
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5.2.5 Analyses  

In order to examine the answers to the comprehension questions a correction 

model was developed. A score of one point was assigned to each correct 

answer. For additive inference questions, a score of one point was awarded 

for each correct item from the list. For each student, we computed the 

percentage of correct responses, because the number of questions and list 

items differed per text. Students’ scores were not included when they 

answered less than 10 percent correctly; because of this seven texts of seven 

participants were removed from the analyses.  

Two raters – the author of this thesis and a teacher – independently 

examined 50 percent of the comprehension questions; the remaining 

questions were scored by one rater. The interrater reliability was high (for 

factual content questions: Cohen’s Kappa = .92; for narrative content 

questions: Cohen’s Kappa = .85). Occasional differences in rating were 

discussed until agreement was reached.  

For text appreciation and text comprehension, separate multilevel 

analyses were used to test whether effects of text genre could be generalized 

over texts and students. To select the best fitting models, we included prior 

knowledge perception, measured prior knowledge, school level, reading 

proficiency and text genre as fixed parameters in our models. Random 

parameters were text variance (because one text can be more difficult to 

comprehend than another), between-person variance (because one person can 

comprehend a text better than another), and residual variance (because one 

person can comprehend text A better, whereas another person might 

comprehend text B better). We selected the best fitting models with the 

smallest number of parameters and the best fit to the data. We refer to 

Appendix 3B for an overview of the models and their respective parameters.  

 

5.3 Results 

 

5.3.1 Prerequisites 

We investigated whether the tests measured respondents’ reading 

proficiency, text appreciation and text comprehension in a reliable way. For 

the reading proficiency test, reliability was minimally acceptable after 

removing five out of 25 multiple-choice questions (α = .61).  

The appreciation questions were initially designed to measure the 

effects of text attractiveness as well as text comprehension. To test this 

assumption, we performed a factor analysis (principal component with 

Varimax rotation) that resulted in two components explaining 68 percent of 

the variance in total. The first component contained the attractiveness items 

and the item about the overall quality of the text, and the second component 

contained the comprehensibility items. Per text, items of both components 
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measured the underlying construct in a reliable way (for attractiveness .83 < 

α < .86; for comprehension .79 < α < .81). Reliability of the bridging inference 

questions per text was minimally acceptable for experimental purposes (for 

inference questions about factual content .55 < α < .65; for inference 

questions about narrative details .54 < α < .64).  

Because all students read three texts (one version per text), we 

investigated whether the appreciation and comprehension questions 

measured the same theoretical construct across texts, and calculated their 

reliability from the relative proportion of between person variance as 

compared to the residual variance (cf. Lord & Novick, 1968; Raudenbush & 

Bryk, 2002). This lead to an acceptable reliability of the appreciation 

questions (for attractiveness ρ = .82; for comprehension ρ = .78), and an 

acceptable reliability of the comprehension questions (for inference questions 

about factual content ρ = .82; for inference questions about narrative details 

ρ = .86).  

 

5.3.2 Text appreciation 

For attractiveness, the model with the fixed parameters ‘prior knowledge 

perception’ and ‘school level’ was the best fitting model. That is, neither the 

main effects of measured prior knowledge, reading proficiency and text genre 

nor the two- or three-way interactions made a significant contribution to the 

models. Table 1 presents the parameter estimates for attractiveness (min. 

0/max. 100). In Table 1 – 4, the intercept shows the predicted parameter 

estimate of one of the variables when all other variables are 0. The predicted 

parameter estimates of other variables are presented as deviations from the 

intercept. 

 

Table 1. Parameter estimates and standard errors for the best-fitting multi-level model for 

attractiveness  

 Estimate (se) 

School level: pre-vocational high (intercept)  56.58 1.50 

School level: pre-vocational low 5.32 2.22 

Prior knowledge perception  20.72 2.95 

Variances 

S2residual 130.31 10.42 

S2persons 87.43 15.11 

S2texts 1.36 1.89 

 

There was a main effect of prior knowledge perception (F(1, 343) = 

49.28, p < .001), indicating that the more students believed themselves to be 

knowledgeable about the topic, the higher their attractiveness scores were. 

For example, the intercept (school level: pre-vocational high) is 56.58. This 

means that if a student’s prior knowledge perception score was zero, his 
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predicted attractiveness score was 56.58. If a student’s prior knowledge 

perception score was one, his predicted attractiveness score was 20.72 higher 

(77.30) than if he would have had a prior knowledge perception score of zero. 

We also found a main effect of school level (F(1, 164) = 5.73, p = .02): 

students from the lower levels of pre-vocational education appreciated the 

texts’ attractiveness higher than students from the higher levels of pre-

vocational education. Note that the parameter of text genre did not make a 

significant contribution to the model. Contrary to our hypotheses, we have to 

conclude that pre-vocational students did not find the narrative texts more 

engaging, interesting and attractive than the expository texts. 

For perceived text comprehension, the model with the fixed parameters 

‘prior knowledge perception’ and ‘text genre’ was the best fitting model. The 

parameter estimates for perceived text comprehension (min. 0/max. 100) are 

provided in Table 2. 

 

Table 2. Parameter estimates and standard errors for the best-fitting multi-level model for 

perceived text comprehension  

 Estimate (se) 

Text genre: expository text*  73.51 1.74 

Text genre: historical narrative*  70.37 1.70 

Text genre: fictional narrative* 71.47 1.73 

Prior knowledge perception†  15.93 2.98 

Variances 

S2residual 123.98 9.93 

S2persons 107.95 17.09 

S2texts 2.27 2.64 

* Mean estimates; † Deviation from these mean estimates. 

 

Again, we found a main effect of prior knowledge perception (F(1, 396) = 

28.60, p < .001), showing that the more students believed themselves to be 

knowledgeable about the topic, the more positive feelings they had about 

their comprehension of the text. Furthermore, we found an effect of text 

genre (F(2, 315) = 3.23, p = .04): pairwise comparisons showed that students 

rated their understanding of the expository texts higher than that of the 

historical narratives (p = .04).3 No differences were observed between the 

historical and the fictional narratives (p = 1.00), nor between the expository 

texts and the fictional narratives (p = .31). Contrary to our hypotheses, pre-

vocational students did not find the narrative texts easier to understand. On 

the contrary, they thought to have a better understanding of texts that only 

contained factual information.  

 

                                                        
3 The pairwise comparisons were corrected by the Bonferroni correction, in order 

to reduce the chances of obtaining false-positive results (type I errors). 
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5.3.3 Comprehension of the factual content 

For bridging inference questions, the fixed parameters ‘prior knowledge 

perception’, ‘school level’, ‘reading proficiency’ and ‘text genre’ made a 

significant contribution to the multi-level model. Table 3 presents the 

parameter estimates for the comprehension scores.  

 

Table 3. Parameter estimates and standard errors for the best-fitting multi-level 

model for the comprehension questions about factual content 

 Estimate (se) 

Text genre: expository text*  21.98 8.70 

Text genre: historical narrative*  19.27 8.70 

Text genre: fictional narrative* 17.75 8.69 

Prior knowledge perception†  11.49 4.00 

Reading proficiency† 33.54 9.95 

School level: pre-vocational high (intercept)  - - 

School level: pre-vocational low† -5.36 2.99 

Variances 

S2residual 228.60 18.17 

S2persons 148.56 25.70 

S2texts 14.78 13.44 

* Mean estimates for students from pre-vocational high education; † Deviations 

from the mean estimates of text genre. 

 

 There was a main effect of prior knowledge perception (F(1, 470) = 8.27, 

p = .004) and reading proficiency (F(1, 165) = 11.37, p = .001): students who 

rated their prior knowledge as ‘high’, and students who had higher reading 

proficiency scores obtained higher scores on the inference questions. In 

contrast to reading proficiency, we found no effect of school level (F(1, 166) = 

3.22, p = .07). We did find considerable variance within school level, which 

indicates that the reading comprehension scores were a better measure of 

students’ reading proficiency than their school level.  

Furthermore, we found a main effect of text genre (F(2, 320) = 3.22, p = 

.04): students understood the expository texts better than the fictional 

narratives (p = .04). No differences were observed between the expository 

texts and the historical narratives (p = .34), nor between the two narrative 

versions (p = 1.00). In line with our hypothesis, these results show that 

students in secondary education benefit more from texts that contain only 

factual content than from texts in which the factual content is embedded in a 

fictional narrative, regardless of students’ reading proficiency and prior 

knowledge.  

 

5.3.4 Comprehension of factual content vs. narrative details 

For the fictional narratives, we compared the scores on the comprehension 

questions about the factual content to the scores on the comprehension 
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questions about the added narrative details. The best fitting model contained 

the fixed parameters ‘prior knowledge perception’, ‘measured prior 

knowledge’, ‘reading proficiency’ and ‘type of content’. The parameter 

estimates for the comprehension scores per type of content are provided in 

Table 4. 

 

Table 4. Parameter estimates and standard errors for the best-fitting multi-level 

model for the comprehension questions per type of content 

 Estimate (se) 

Type of content: narrative details* 33.03 8.98 

Type of content: factual* 12.65 8.97 

Prior knowledge perception† 7.51 5.49 

Measured prior knowledge†  12.91 7.10 

Reading proficiency† 34.79 10.38 

Variances 

S2residual 264.55 29.52 

S2persons 125.12 32.50 

S2texts 12.69 14.36 

* Mean estimates; † Deviations from these mean estimates. 

 

Students’ comprehension scores did not differ as a function of their prior 

knowledge perception (F(1, 161) = 1.87, p = .17) and their measured prior 

knowledge (F(1, 159) = 3.31, p = .07). However, we did find a main effect of 

reading proficiency (F(1, 159) = 11.23, p = .001): students who read better 

obtained higher scores on both types of inference questions. There was also a 

main effect of content type (F(1, 162) = 126.21, p < .001), showing that 

students obtained lower scores on inference questions about the factual 

content than on inference questions about the narrative content (scores 

decreased with 20.38). In line with our hypothesis, these results show that 

recognizable, imaginable narrative information seems to distract students’ 

attention from the factual content. 

  

5.4 Discussion 

Text comprehension is a product of complex interactions between what 

readers bring to the reading situation and the properties of the text and the 

task. In this study, the readers were less-experienced readers in pre-

vocational education who had to learn from texts. Our results show that the 

perceived and measured text comprehension of these students depended on 

the text genre in which the factual content was presented and more 

specifically, on the degree of relatedness of the narrative content to the 

factual information. In contrast, the attractiveness of the school texts under 

investigation was not influenced by text genre, and did not have a positive 

effect on students’ text comprehension.  
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5.4.1 Reader and text characteristics 

This study predominantly confirms our hypothesis about the effects of text 

genre on text comprehension: pre-vocational students benefit more from 

expository texts that contain only factual content than from texts in which 

the factual content is embedded in a fictional narrative, regardless of reading 

proficiency and prior knowledge. When we look at the fictional narratives in 

more detail, we find that students perform worse on inference questions 

about the factual content than on inference questions about the narrative 

content.  

How can we interpret these findings? Unlike expository texts, fictional 

narratives contain multiple story layers. Specifically, the first layer is about 

events in the past and historical characters and corresponds to the 

information in the expository texts, while the second layer is about at least 

one fictional character and his/her background, mental states, goals, 

dialogues, adventures and experiences. The information in this second layer 

is often not directly related to the factual content. The results show that pre-

vocational students have a better understanding of aspects of this second 

layer, even though they have to learn the content presented in the first layer. 

It seems that pre-vocational students lack a suppression mechanism to 

efficiently inhibit the irrelevant information: they keep narrative 

information more activated. The activation of this irrelevant information 

damages maintenance, integration as well as comprehension of the factual 

content. These results are similar to findings observed in less-skilled adult 

readers (McNamara & O’Reilly, 2009; Palladino, Cornoldi, De Beni, & 

Pazzaglia, 2001) and in young children and older adults (Chiappe, Siegel, & 

Hasher, 2000; De Beni & Palladino, 2000). 

The question arises as to why pre-vocational students keep the 

narrative information more activated than the factual information when 

reading fictional narratives. One explanation is that fictional narrative 

details draw away students’ attention from the factual content, because 

these details are more interesting than the factual information. Indeed, 

several studies have shown that seductive details that contain interesting 

but irrelevant information increase emotional interest. As a result, learning 

reduces, because increasing emotional interest causes the reader to become 

less cognitively interested in the to-be-learned information (Harp & Mayer, 

1997; Kintsch, 1980; Sanchez & Wiley, 2006). However, this explanation does 

not seem to apply to our results, because we did not find any effect of text 

genre on text appreciation: students did not find the fictional narratives 

more engaging and interesting than the expository texts. Therefore, on the 

basis of this study we cannot conclude that the added narrative information 

is more interesting and attractive, and for that reason, would draw away 

students’ attention from the factual content.  
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A more plausible explanation is that pre-vocational students build a 

coherent mental representation around the fictional narrative information 

rather than around the factual content. We found that they obtain higher 

scores on inference questions about the narrative content than on inference 

questions about the factual content. It seems that pre-vocational students 

attempt to make sense of the texts in terms of the narrative information, and 

assume that the factual information is less relevant. Indeed, the 

conventional structure of the fictional narratives indicates that the texts are 

of a narrative genre. Previous studies have shown that purposes for reading 

narratives are different than for reading school texts, and require a different 

kind of processing (Magliano et al., 2007; van den Broek, Lorch, Linderholm, 

& Gustafson, 2001). When reading fictional narratives, students need to 

learn how to deal with contrasting information: the conventional structure 

indicates that they read narratives, but they also know that they have to 

process these texts in such a way that learning goals are met. The results of 

our study suggest that less-experienced, pre-vocational readers have 

difficulty maintaining their reading purpose, that is learning from the text, 

when reading fictional narratives (cf. Linderholm & van den Broek, 2002). 

A second plausible explanation for our findings is that fictional 

narrative details block the construction of a coherent mental representation 

of the text’s main ideas. As was shown above, the added fictional information 

is less related or even irrelevant to the factual content, and is presented 

between the main ideas of the text. As a result, the narrative information 

interrupts the transition from one main idea to the next, and students obtain 

lower comprehension scores when reading fictional narratives than when 

reading expository texts in which the main ideas are not interrupted by 

narrative details (cf. Harp & Mayer, 1998; Lehman et al., 2007). In 

summary, both explanations indicate that adding narrative information is 

not to be recommended, because pre-vocational students are not able to 

inhibit the irrelevant information when reading for learning.  

How can we explain the finding that – unlike reading fictional 

narratives – reading historical narratives does not lead to lower 

comprehension scores as compared to the expository texts? Indeed, the 

narrative information in historical narratives interrupts the processing of 

the main ideas, as is the case in fictional narratives, and the conventional 

structure also indicates that historical narratives are of a narrative genre. 

However, there is one important difference between both narrative versions: 

they differ in the degree of relatedness of the narrative content to the factual 

content. Historical narrative details are related to the factual content. As a 

result, the narrative content does not break the chain of the to-be-learned 

main ideas, and probably does not lead to the assumption that the narrative 

information is the relevant and important information, and the to-be-learned 

information is the supporting information.  
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Still, we have to conclude that the narrative information in the 

historical narratives does not serve as cognitive support. While Beishuizen et 

al. (2003) found that relevant examples are important components of 

expository texts because they serve as cognitive support (cf. Sadoski et al., 

1993), the pre-vocational students in our study did not use the historical 

narrative information as a mental structure to which the factual content can 

be connected: they did not obtain higher comprehension scores for the 

historical narratives than for the expository texts.  

One explanation is that students do not benefit from the added 

historical narrative information, because history texts already have a 

temporal/logical structure and contain enough concrete information about 

characters, settings, events and objects. As a result, students do not need a 

narrative framework to construct a coherent mental representation of the 

texts’ main ideas. Another explanation is that less-experienced and often 

less-skilled readers in pre-vocational education are not able to use the 

related narrative information as a mental framework as advanced readers 

such as undergraduates do (cf. Beishuizen et al., 2003). Indeed, we also 

found that pre-vocational students rate their understanding of historical 

narratives lower than that of expository texts. They perceive the historical 

narratives as more difficult than the expository texts, perhaps because the 

addition of historical narrative content increases text length and thereby 

burdens their working memory more. Another source of text difficulty stems 

from the degree of abstractness of the text: the historical narratives contain 

more generalizations about groups of peoples and are described from the 

point of view of an adult. As a result, pre-vocational students did not 

experience the narrative information as more concrete and easier than the 

expository texts. In contrast, they experienced the historical narratives as 

more difficult. 

 

5.4.2 Reader, text and task characteristics 

The bridging inference tasks in our study were designed to measure 

students’ deeper understanding of the texts, and show that students do not 

benefit from narrative school texts, regardless of reading proficiency and 

prior knowledge. Even though students with higher reading proficiency 

scores obtain higher text comprehension scores, all students show a very 

similar pattern across text versions. Our findings are similar to findings 

among adults. For example, McCrudden and Corkill (2010) found that adults 

with higher as well as adults with lower verbal ability recalled less factual 

content than seductive details. Thus, it is posited that less- and more-skilled 

readers are hindered by adding less-related fictional information both in 

more global measures, such as the amount of recall, as in measures of deeper 

text comprehension, such as bridging inference questions. Because making 

inferences and maintaining coherence are crucial for learning, we have to 
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conclude that embedding factual content in fictional narratives is 

detrimental for students’ mental representation of the texts’ meaning.  

Contrary to previous findings among adults, we did not find an 

interaction between text genre and prior knowledge. It seems as if less-

experienced readers in pre-vocational education have difficulties maintaining 

their reading purpose and distinguishing main ideas from less-relevant 

information, regardless of their amount of prior knowledge. As a result, they 

cannot use the narrative information as a framework to connect information: 

they benefit most from texts that only contain factual content. Because in 

our study only students from pre-vocational education participated, we do 

not exactly know whether students in higher levels, such as pre-university 

students, are also hindered by adding extraneous, less relevant information 

or that they have less difficulties in suppressing irrelevant information.  

Our study provides no insight into the dynamics of the online processes 

that explain why fictional content leads to worse text comprehension. Do 

fictional narratives draw students’ attention away from the factual content? 

Of does fictional information interfere with the construction of an integrated 

mental representation of factual content? In the first case, we expect that 

students read all sentences that contain factual content faster when they 

read fictional narratives than when they read expository texts, while in the 

second case differences in reading times of the factual content sentences 

immediately following narrative details are expected. 

When we look at the findings in the seductive detail literature in more 

detail, it seems that adding passages of engaging but irrelevant information 

has detrimental effects on reader’s processing of the factual information. For 

example, McCrudden and Corkill (2010) and Lehman et al. (2007) found that 

seductive details in expository texts reduced the amount of time readers 

spent reading base-text sentences. However, participants’ online processing 

was measured by displaying one sentence at a time and participants were 

unable to look back to previous sentences. As a result, information about the 

amount and duration of regressions was lost. This information is crucial for 

determining whether students integrate upcoming information in a coherent 

mental representation, and whether and how they solve reading difficulties 

(see Chapter 4; Liversedge, Paterson, & Pickering, 1998). Moreover, reading 

times were compared within different passages of a text that contained 

seductive details, while no comparisons were made between texts with and 

without engaging content. Therefore, it is highly important to conduct 

additional studies into the dynamics of the cognitive processes of readers in 

secondary education and the influence of text genre, and more specifically, 

the relatedness of narrative content to the factual content on their online 

reading process. 
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5.5 Conclusion 

This study highlights that text comprehension is a product of complex 

interactions between characteristics of readers, texts and tasks. The extent 

to which text genre affects students’ deeper text comprehension is mediated 

by the extent to which the narrative content is related to the factual content. 

Students in pre-vocational education obtain lower text comprehension scores 

after reading a text in which the factual content is embedded in a fictional 

narrative than after reading an expository text, regardless of students’ 

reading skill, perceived and measured prior knowledge. Texts with more 

relevant narrative information seem to be less detrimental, but students do 

not benefit from them and judge these texts as ‘less comprehensible’ than 

expository texts. In summary, adding narrative information should be 

avoided when students have to learn from texts, that is when they must 

construct a mental representation that is coherent, easily accessible and 

easily applicable long after reading the text.  

Our findings are in contrast with the current practice of many 

educational publishers, at least in the Netherlands. Many publishers add 

interesting anecdotes and narrative text features, particularly in textbooks 

used in the lowest levels of pre-vocational education. They believe that such 

texts are more comprehensible and more interesting to read. Our research 

shows the opposite: school texts that only contain to-be-learned information 

seems the best recommendable type of school texts, and that embedding of 

already concrete history information within a narrative genre has little or 

even a detrimental effect. 



Chapter 6 

Using narratives in school books:  

How narrative content in history texts disrupts students’ 

text processing 

 

 

 

Abstract1 

This article focuses on the influence of presenting factual content in an 

expository versus narrative genre on the dynamics of the reading process as 

well as the quality of students’ mental representation. 164 students from 

pre-vocational secondary education read three versions of a history text: an 

expository version that only contained factual content, a historical narrative 

to which narrative information related to the factual content was added, and 

a fictional narrative that contained narrative information that was less or 

even not related to the factual content. Our eye-tracking data highlight that 

the extent to which text genre disrupts students’ text processing depends on 

the extent to which the narrative content is related to the factual content. 

Students process school texts that contain less-related narrative information 

less actively than texts that only contain factual information: they make 

fewer inter-clausal integrative regressions from the incoming information to 

previous information, regardless of their reading proficiency and prior 

knowledge. Even more-related information in historical narratives is not 

beneficial for students: their text processing becomes more effortful, while 

they do not obtain higher comprehension scores. This study shows that 

school texts that only contain factual information seem the best 

recommendable type of school texts for pre-vocational students, while 

embedding of already concrete history information within a narrative genre 

has little or even a detrimental effect. 

 

 

                                                        
1 This Chapter has been submitted as van Silfhout, G., Evers-Vermeul, J., & 

Sanders, T. J. M. ‘Using narratives in school books: How narrative content in 

history texts disrupts students’ text processing’.  
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6.1 Introduction 

Reading and comprehending texts is crucial for students, because most 

learning at school is accomplished through reading texts. Learning from 

texts encompasses the construction of a mental representation of the text’s 

meaning that is coherent, easily accessible and easily applicable long after 

reading the text (McMaster et al., 2012). However, many young readers fail 

to construct such a coherent mental representation. For example, 

internationally 17.7 percent of the students in secondary education are 

unable to read their school texts accurately (OECD, 2010), while in Dutch 

pre-vocational education 25 percent of the teenagers are not able to read 

texts at a basic level, are not motivated to read texts in a educational context 

nor in their spare time, and are bored by the school texts they are required to 

read (Hacquebord, 2007; Land, 2009; Land, Sanders, & van den Bergh, 

2008).  

In order to design optimal texts for these readers, educational 

publishers try to make school texts more concrete, interesting and 

memorable while promoting to-be-learned content. One of their strategies is 

adding entertaining examples and interesting anecdotes and addressing the 

readers directly. Frequently, the content is described from the point of view 

of a character who has the same age as the readers of the text, and the 

events take place in a recognizable and imaginable setting. Dialogues and 

interesting details about characters, objects and places are also included 

(Abercrombie, 2013; Land, 2009; McCrudden & Corkill, 2010). In Dutch 

secondary education, we find these narrative texts particularly in textbooks 

used in pre-vocational education, because educational publishers believe that 

presenting to-be-learned content in a more narrative genre is a good strategy 

for less-skilled readers in pre-vocational education (cf. Land, 2009).  

Taking into account that the construction of a mental representation is 

a product of complex interactions between reader, text and task 

characteristics (Braasch, Goldman, & Wiley, 2013; McNamara, Kintsch, 

Songer, & Kintsch, 1996; Snow, 2002; White, 2011), the question arises as to 

whether this approach is theoretically and/or empirically motivated. That’s 

why we intend to address four research questions. First, does presenting 

factual information in narrative texts improve students’ learning, or do 

narrative text features interfere with the primary aim of learning from 

texts? Second, do all kinds of narrative information – more-related 

information versus less- or even unrelated information – have similar effects 

on students’ reading process and their text comprehension? Third, how is 

students’ cognitive processing affected by text genre? Specifically, do 

narrative text features, which are linked to reading for entertainment, 

change students’ reading behavior? By providing insight into the dynamics of 

students’ online processing, we might explain the effects of presenting 

factual content in a narrative or an expository genre. And finally, do the 
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effects of text genre apply to students in secondary education regardless of 

their reading proficiency and prior knowledge?  

On the one hand, adding narrative information in school texts might 

help students during reading. School texts introduce many new concepts and 

ideas, because their purpose is to inform students about new information. As 

a result, they require more inferencing activities on the part of the reader (cf. 

McNamara, Graesser, & Louwerse, in press). At the same time, readers 

make less inferences when reading expository texts than when reading 

narrative texts, because readers have little or even no prior knowledge of the 

new information described in expository texts (cf. Britton & Gülgöz, 1991; 

Graesser, McNamara, & Louwerse, 2003). Furthermore, several studies have 

shown that especially young, less-skilled readers have difficulties with 

higher-order processes when learning new information, such as making 

inferences, activating background knowledge and maintaining and activating 

global information, such as reading purpose and themes (Cain & Oakhill, 

2006; Linderholm & van den Broek, 2002; Magliano, Millis, Ozuru, & 

McNamara, 2007; Oakhill, Cain, & Bryant, 2003; Zwaan & Singer, 2003). 

Therefore, incorporating factual content into a narrative genre may be 

helpful for students in secondary education by providing some type of mental 

structure in which the new and abstract content can be integrated. There is 

some evidence for this assumption: for undergraduates, Beishuizen, Asscher, 

Prinsen, and Elshout-Mohr (2003) found that relevant examples are 

important components of expository texts and serve as cognitive support. 

Moreover, Wolfe and Mienko (2007) found that low-knowledge, adult readers 

learn best from a text in which the factual content was embedded in a 

narrative genre.  

On the other hand, there is evidence that incorporating narrative 

elements may interfere with text comprehension of the factual information. 

Presenting factual content in a narrative genre can give students the 

impression that they read a narrative, which in turn may affect students’ 

reading purpose. They may adjust their reading purpose ‘reading for 

learning’ to ‘reading for entertainment’, which in turn has consequences for 

their reading strategies and their learning from texts. Indeed, reading for 

learning involves making paraphrases and inferences, and activating prior 

knowledge, while reading for entertainment includes processes such as 

understanding the characters, time, space, causation and intentionality of 

the story and extracting some point or moral (Magliano et al., 2007; van den 

Broek, Lorch, Linderholm, & Gustafson, 2001; Wolfe & Woodwyk, 2010).  

Land’s findings (2009) seem to confirm our assumption that the addition 

of narrative content disrupts comprehension of the factual content: pre-

vocational students score higher on comprehension tasks after reading a text 

without narrative, identification-increasing text features than after reading 

a text with narrative text features. In addition, De Beni and Palladino (2000) 
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and McNamara and O’Reilly (2009) found that both adults and children with 

a poor reading proficiency do not have a suppression mechanism to inhibit 

irrelevant text information, leading to lower text comprehension. According 

to these findings, incorporating narrative information will diminish students’ 

text comprehension.  

At the same time, the question arises as to whether all kinds of 

narrative information have similar effects on students’ reading process and 

their text comprehension. When we look at previous findings about the 

effects of narrative information on learning in more detail, it seems that less-

related information diminishes text comprehension, while readers seem to 

benefit from narrative information that is more related to the factual 

information. In this respect, there are several differences between the 

experimental texts used in previous studies: the added narrative information 

varies in the degree of relatedness to the factual information.  

Consider, for example a fragment from a history textbook used in Dutch 

pre-vocational education, which is highly similar to the concrete or voiced 

text versions used by Beck, McKeown and Worthy (1995), Sadoski, (2001) 

and Sadoski, Goetz and Rodriguez, (2000). 

 

(1)  Jama hield van geroosterd mammoetvlees. Mammoeten waren belangrijk voor 

de mensen van Jama’s stam. Maar de mannen jaagden ook op herten en andere 

dieren. Zo kwamen ze aan vlees. Van de botten maakten de mannen 

gereedschappen. Van de vacht maakten de vrouwen kleren. Nu moet je niet 

denken dat Jama alleen vlees at. Zijn stam at ook vis. 

Jama loved roasted mammoth meat. Mammoths were important to the people of 

Jama’s tribe. But the men also hunted deer and other animals. So, they gathered 

meat. The men made tools from the bones. The women made clothes of the coat. 

Now, do not think that Jama only ate meat. His tribe also ate fish.  

 

In example (1) the reader is directly addressed (do not think that…), 

human agents are the main actors instead of vague and collective agents (to 

the people of Jama’s tribe and Jama and his mother), and the events take 

place in a recognizable and/or imaginable setting (looking for berries and 

tubers). Beck et al. (1995) and Sadoski et al. (2000; 2001) found that using 

concrete content words and titles and adding concrete persons, actions, 

spatial and temporal settings, explicit dialogues and emotional reactions 

improved text comprehension and led to better recall. In their studies, 

textual changes did not change the degree of relatedness to the factual 

information: all replaced or added information was directly related to the 

main ideas of the text. 

In contrast, the narrative information added to the experimental texts 

used by for example Wolfe and Woodwyk (2010) was not related to the 

factual content. The authors constructed a narrative version of a text about 

the human circulatory system, in which a man built a machine to shrink 
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himself and ended up traveling through a woman’s body. Through the course 

of the story the factual content was revealed. Although the narrative text 

contained the same factual content about the human circulatory system as 

the expository text, undergraduates who read the expository text made more 

associations to prior knowledge and recalled more factual information than 

peers who read the narrative text.   

An explanation is that incorporating the factual content into a narrative 

story led to multiple, less-related story layers. The first layer of the texts was 

about the human circulatory system and only contained to-be-learned 

information. In contrast, the second layer was about a concrete fictional 

character whose background, actions and experience were supposed to be 

engaging but not directly related to the factual content. It seems that 

information from the second layer distracted reader’s attention from the 

factual information or that readers were unable to inhibit the irrelevant 

information and maintain their learning goals. 

Similar effects were reported for adding seductive details, another 

strategy to make texts more interesting. Instead of incorporating factual 

content into a narrative genre, isolated passages of interesting but 

unimportant information were added. Consider for example the seductive 

detail in example (2) – a near death experience of a football player – added to 

an expository text about lightning, which was used in Lehman, Schraw, 

McCrudden and Hartley (2007) and McCrudden and Corkill (2010).  

 

(2) For example, eye witnesses in Burtonsville, Maryland, watched as a bolt of 

lightning tore a hole in the helmet of a high school football player during 

practice. The bolt burned his jersey, and blew his shoes off. More than a year 

later, the young man still won’t talk about his near death experience.  

 

In both studies, the presence of seductive details led to a decrease in 

recall of the factual information and hindered deeper processing measured 

by an essay task that tapped into participants’ understanding of the cause 

and effect relationships in the text. Lehman et al. (2007) also found that 

seductive details reduced the amount of time readers spent reading factual 

content, while McCrudden and Corkill (2010) found that readers spent more 

time reading seductive details than factual content. In summary, the effects 

of seductive details are similar to the effects of incorporating factual content 

into a narrative: reader’s deeper processing of the factual content is 

restricted and their memory of the factual content is reduced (cf. 

Abercrombie, 2013; Harp & Mayer, 1997; Sanchez & Wiley, 2006; Wade & 

Adams, 1990).  

Both the example of the shrink machine and the example of the near 

death experience illustrate that the added less-relevant information distracts 

readers from the factual information, and that readers are unable to 
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maintain their learning goals, which in turn is not helpful for memory and 

learning. However, our conclusions about the impact of the relatedness of 

narrative information are tentative, because previous studies have only 

addressed the effects of adding either related or less-related narrative 

information. That’s why we investigated the effects of adding more-related as 

well as less- or even unrelated narrative information on students’ reading 

processes and their comprehension of school texts.  

 

6.1.1 Students’ text processing and comprehension 

In our study, we focused on students’ deeper text comprehension as well as 

on the cognitive processes that underlie their text comprehension. 

Specifically, we combined offline measures collected after reading with 

processing measures collected during reading to describe and explain why 

narrative text features have a positive or negative effect on students’ deeper 

text comprehension (cf. the recommendations in Kendeou & van den Broek, 

2005). Most previous studies only focused on the quality of the mental 

representation when measuring the effects of narrative text features. 

Furthermore, little is known about the influence of narrative text features on 

young reader’s text processing. If online processing was measured, only 

more-experienced, adult readers participated (Lehman et al., 2007; 

McCrudden & Corkill, 2010; Wolfe & Woodwyk, 2010).  

In these studies valuable processing measures were used that provide 

insight in reader’s reading behavior. However, these measures did not 

always provide a natural reading environment. For example, reader’s text 

processing was measured by thinking aloud (Wolfe & Woodwyk, 2010), while 

this method disrupts participants’ fluent processing of texts. In the other 

studies, sentences were displayed only one sentence at a time. As a result, 

participants were unable to look back to previous sentences, and information 

about making regressions was lost. However, the information about the 

amount and duration of regressions is crucial. First, because Liversedge, 

Paterson and Pickering (1998) have shown that re-reading is often seen as 

one of three strategies readers follow to solve processing difficulties. Second, 

because in Chapter 4 we have argued that readers also make regressions in 

order to construct a well-integrated mental representation. The authors 

found that young readers who scored higher on comprehension tasks, made 

more but shorter regressions to previous text information. In summary, if we 

are interested in students’ natural reading processes, and if we want to 

investigate the effects of adding narrative information on students text 

processing, more information is needed about the amount, duration and 

location of students’ re-reading patterns. For that reason, we presented full-

length texts at once rather than sentence pairs.  
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6.1.2 Current study   

In our study, we used history texts, because the temporal/causal structure of 

these texts lends itself more easily to incorporating factual content into a 

narrative (Wolfe & Mienko, 2007). For each text, we constructed three 

versions: an expository version, a historical narrative and a fictional 

narrative. The expository versions contained only the factual content. Both 

narrative versions contained the same factual content, but the factual 

content was described from a personal point of view and contained narrative 

text features, such as dialogues, emotional reactions and spatial and 

temporal settings. In addition, the factual content was embedded in a 

narrative genre rather than that interesting passages were added to the 

texts. The narrative versions differed in the relatedness of the narrative 

information to the factual content and the expected degree of reader 

involvement.  

We constructed historical narratives in which the narrative information 

was related to the factual content. This version was supposed to create more 

distance to the reader and to offer fewer possibilities for character 

identification: they contained more generalizations about groups of people, 

and were described from a point of view of an adult who was responsible for 

the factual content. The fictional narrative offered students more 

possibilities for character identification, because the content was described 

from the point of view of a character who had the same age as the 

participants in our experiment. In contrast to the historical narratives, 

fictional narratives contained multiple story layers. The first layer was about 

the historical event and the historical characters, for example about 

Rembrandt and his paintings, while the second layer was about at least one 

fictional character, such as Daan, a 14-year-old boy, who visited the State 

Museum and admired Rembrandt’s painting during his holidays. The 

actions, experience, emotions and background of the fictional characters 

were supposed to be engaging and offer students more possibilities for 

identification. However, the narrative information was not directly related to 

the factual information, comparable to the narrative texts and seductive 

details used in previous studies.  

 

6.1.3 Hypotheses 

 Text comprehension. First, we investigated whether students’ text 

comprehension of the factual information differs between the three versions. 

Based on past research about presenting factual content in different genres 

and to the seductive detail literature, we hypothesized that text 

comprehension of factual content in the fictional narratives decreases as 

compared to the other versions. For the fictional narratives, we also 

investigated whether students’ text comprehension differs for factual and 

narrative content. We expected that students obtain lower scores on 
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comprehension questions about the first story layer that contains the factual 

content than on questions about the second story layer that contains the 

narrative content.  

 We formulated contrasting hypotheses about the differences in text 

comprehension between the expository texts and the historical narratives. 

On the one hand, the narrative information can provide a mental structure 

to which the factual content can be connected, because the narrative 

information is concrete, related to the factual content, and does not cause 

different story layers as in the fictional narratives. As a result, text 

comprehension can improve. On the other hand, adding narrative 

information results in longer texts, which in turn requires more processing 

demands of the reader. As a result, text comprehension can decrease.  

We expected an interaction between text genre and students’ reading 

proficiency: less-skilled readers are more hindered by the added information 

in the fictional narrative than skilled readers. We were aware of the fact that 

McCrudden and Corkill (2010) did not find an interaction effect. They found 

that adults with lower and higher verbal ability recalled less factual 

information than seductive details. However, we based our hypothesis on 

previous studies among both adults and children. For example, De Beni and 

Palladino (2000) found that children with poor reading skills produce more 

irrelevant information when asked to remember the central elements of a 

passage they had read. Moreover, Linderholm and van den Broek (2002) and 

McNamara and O’Reilly (2009) reported that less-skilled readers have 

difficulties in activating and maintaining themes, learning goals and reading 

purposes, and lack a suppression mechanism to efficiently inhibit the 

irrelevant information.  

Concerning prior knowledge we had no specific hypothesis, despite the 

fact that Wolfe and Mienko (2007) found that low-knowledge readers learned 

best from the text in which the factual content was embedded in a narrative 

genre. However, in their study only undergraduate students, experienced 

adult readers, participated. We did not exactly know whether younger, less 

experienced readers would be able to use the narrative information in school 

texts to construct a mental representation of the texts’ meaning. 

Furthermore, in our study participants read texts about topics that had not 

been taught during the first years of secondary education. As a result, the 

differences in prior knowledge would be too small for us to be able to find 

interactions with text genre. 

  

Text processing. In our hypotheses about and analyses of students’ 

processing patterns, we distinguished three types of sentences, in line with 

McCrudden and Corkill (2010): sentences that contained narrative 

information, and thus only occurred in the narrative versions (so-called narr-

sentences), sentences that contained factual information and in the narrative 
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versions immediately followed narrative information (i.e. fact1-sentences), 

and sentences that contained factual information following other factual 

information (i.e. fact2-sentences). 

As has been mentioned before, Lehman et al. (2007) found that 

undergraduates who read the text with seductive details spent less time 

reading the factual content than those who read the text without seductive 

details. In line with this finding, we expected that fictional narrative 

information would distract students’ attention from the factual information, 

and that students would spend less time reading fact2-sentences in the 

fictional narrative than in the expository version. 

Furthermore, we expected that fictional narrative details would disrupt 

the coherence of the factual information, and that students would read the 

fact1-sentences more slowly when they read a fictional narrative than when 

they read an expository version. Indeed, students need to learn how to deal 

with information from multiple story layers and have to switch from more 

specific narrative information about fictional characters in a special time and 

setting to more global and abstract information about the topic of the text. 

This hypothesis is consistent with the findings of Lehman et al. (2007) and 

McCrudden and Corkill (2010). They found that when reading a seductive 

detail text, participants read the factual content following a seductive detail 

more slowly than the seductive details, which they read more slowly than the 

factual content following other factual content.  

In addition, we expected that text genre would affect the amount and 

duration of regressions. On the basis of previous studies, we hypothesized 

that pre-vocational students have difficulties in maintaining learning goals 

and reading purposes, and that the fictional narrative information distracts 

their attention from the factual information. Therefore, we expected that 

they would not make the necessary integrative regressions from the factual 

information, and that differences in processing patterns between the 

expository texts and fictional narratives would be larger for less-skilled 

readers than for skilled readers in pre-vocational education. 

Our hypotheses about processing differences between the expository 

text and the historical narrative are more tentative. Because narrative 

information in the historical narrative is more related to the factual 

information, we expected that students’ processing would be less interrupted 

than during reading a fictional narrative, and more and longer regressions 

would be made as compared to the amount and length of the regressions in 

the fictional narrative.  
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6.2 Method 

 

6.2.1 Students  

164 eighth graders (77 boys and 87 girls) from three secondary educational 

schools in the Netherlands participated in this experiment: 130 students 

from the two highest levels of pre-vocational education (Dutch vmbo), and 34 

students from the lowest levels of pre-vocational education.2 Ages ranged 

from 13 to 16 years (mean 13 years and six months). All but 26 students 

were native speakers of Dutch and one eighth of the participants was 

dyslexic.  

 

6.2.2 Materials 

Texts. The set of texts consisted of adapted versions of three Dutch 

history texts from school books used in the higher levels of pre-vocational 

education. History texts are expository in the sense that they convey 

information, but they have a structure that is narrative in form (Perfetti, 

Britt, & Georgi, 1995). That’s why the concept of what is and what is not the 

factual content in history texts becomes more vague – particularly when 

context-dependent details are added (Abercrombie, 2013). We selected texts 

about general phenomena and trends at a particular time, such as child 

labor in the 19th century and the Great Depression in the 1930s, and about 

concrete historical figures, such as the Dutch painter Rembrandt van Rijn. 

We only included topics that had not been taught during the first years of 

secondary education. 

For each text, we constructed three versions: one expository, one 

historical narrative and one fictional narrative version. Example (3) – (5) 

show the three versions of a part of the text on Rembrandt van Rijn.  

 

(3) Expository version 

[Omdat het schilderij erg donker was, dachten veel mensen dat Rembrandt de 

schutters tijdens een actie ’s nachts schilderde.]fact1 [Daarom kreeg het schilderij 

in de achttiende eeuw de bijnaam ‘De Nachtwacht.] fact2 […] fact2     

[Because the painting was very dark, many people thought that Rembrandt 

painted the civic militia guards during an action at night.]fact1 [That’s why in the 

eighteenth century the painting was nicknamed ‘The Night Watch’.] fact2 […] fact2 

                                                        
2 Vmbo is divided into four levels ranging from mainly theoretical (high level, 

vmbo-tl/gl) to mainly vocational training (low level, vmbo-kb/bb). We selected 

students from each level.  
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(4) Historical narrative version 

[Johannes vroeg verder: ‘Heb je daarom die donkere kleuren gebruikt?’]narr [‘Ja, 

daar heb ik een speciaal soort verf voor gebruikt’, zei Rembrandt trots.]narr [‘Ik 

weet zeker dat niemand mijn verf kan namaken.’]narr [Omdat het schilderij erg 

donker was, dachten veel mensen dat Rembrandt de schutters tijdens een actie 

’s nachts schilderde.]fact1 [Daarom kreeg het schilderij in de achttiende eeuw de 

bijnaam ‘De Nachtwacht.] fact2 […] fact2     

[Johannes asked another question: ‘Is that why you used these dark colors?’]narr 

[‘Yes, I’ve used a special kind of paint’, Rembrandt said proudly.]narr [‘I’m sure 

that no one can imitate my paint.’]narr [Because the painting was very dark, many 

people thought that Rembrandt painted the civic militia guards during an action 

at night.]fact1 [That’s why in the eighteenth century the painting was nicknamed 

‘The Night Watch’.] fact2 […] fact2  

 (5) Fictional narrative version 

Door alle interessante informatie over de Nachtwacht begon Daan zijn docent 

Kunst steeds meer te begrijpen. ‘Het is inderdaad wel bijzonder, ja’, zei hij. Daan 

pakte zijn smartphone. ‘Even kijken wat er op internet over ‘De Nachtwacht’ 

staat’, zei hij. ‘Hé pa, moet je horen. [Omdat het schilderij erg donker was, 

dachten veel mensen (…).]fact1-2-2 [Dat wist jij ook nog niet, hè pa?’]narr  
[Through all the interesting information about the Night Watch, Daan started to 

understand his Art’s teacher more and more.]narr [‘Indeed, this is very special, yes’, 

he said. ]narr [Daan grabbed his smartphone. ]narr [‘Let’s see what’s on the internet 

about ‘The Night Watch’, he said.]narr [‘Hey Pa! You need to hear this.’ ]narr 

[Because the painting was very dark, many people (…).]fact1-2-2 [That’s something 

you did not know yet, did you, dad?’]narr 

  

As is illustrated in example (3), the expository versions only contained 

the basic factual content: the main ideas and supporting details (i.e. fact1- 

and fact2-sentences). The expository versions consisted of approximately 345 

words. The two narrative versions were described from the personal point of 

view of an added protagonist who experienced, was responsible for or 

involved in the factual content. These narratives also contained several other 

characters, traits and mental states of characters, dialogues, emotional 

reactions, conflicts between characters, spatial and temporal settings, objects 

and object properties (i.e. narr-sentences). The added narrative details were 

unimportant to understanding the main ideas of the text and were 

interspersed throughout these main ideas.  

The differences between the two narratives related to 1) the fictionality 

of the main character, 2) the distance to the reader, 3) the characters’ 

responsibility for the factual content, and 4) the relevance of narrative 

details. First, the historical narrative described the factual content from the 

perspective of a historical character, such as Rembrandt van Rijn in example 

(4). The fictional narrative described the factual content from the perspective 

of a fictional character, such as Daan in example (5), a 14-year-old boy who 

visited the State Museum and admired Rembrandt’s painting during his 
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holidays. Second, the main character in the historical narrative was an adult 

who made assessments and took decisions, while the main character in the 

fictional narrative had the same age as the participants in our experiment. 

Third, in the historical narrative the main character was responsible for the 

factual content, while in the fictional narrative the main character described 

or underwent (the consequences of) the factual content (e.g. the painter vs. 

the admirer of ‘The Night Watch’). In summary, the fictional narratives 

offered students more possibilities for identification than the historical 

narratives.  

Finally, in the historical narrative the passages about characters, 

events, objects and setting were more related to the factual content than the 

passages in the fictional narrative. For example, a narrative detail in the 

historical narrative about child labor was that the director of the factory was 

mainly busy calculating the profit – ‘I’ve never made so much profit as this 

year’, he laughed – and did not wonder whether the work was good for the 

children. So, the statements of the director reflected the general view on 

child labor at that time. The added details in the fictional narratives, 

however, were about one specific character of family, as is illustrated in in 

example (6). 

 

(6) Als Niek ’s nachts werkte, moest hij een erg gevaarlijk klusje doen. Hij moest 

allerlei zware hengsels van hete ovens smeren. ‘En dan gaat de oven echt niet 

uit hoor, die blijft gewoon branden! Vorige week heb ik me nog verbrand’, zei 

Niek. ‘Er zat een enorme blaar op mijn vinger. Maar de volgende nacht moest ik 

gewoon weer werken. ’s Nachts werken is vreselijk. Ik ben dan zo moe’, zei Niek.  

When Niek worked at night, he had to perform a dangerous job. He had to 

lubricate several heavy handles of hot ovens. “And then the oven is not even 

turned off, it burns constantly! Last week, I burned myself’, said Niek. ‘There was 

an enormous blister on my finger. But the next night, I had to work again as 

usual. Working at night is terrible. At that time, I’m so tired’, said Niek. 

 

The narrative details were added in such a way that the factual content 

always consisted of at least two sentences. The narrative details increased 

the length of the narrative versions to approximately 710 words (min. 

673/max. 777) for the historical narratives and approximately 760 words 

(min. 687/max. 850) for the fictional narratives. All participants read three 

texts: one for each text version. Text versions and text orders were randomly 

assigned to students. The first part of all versions of the text on the Great 

Depression can be found in Appendix 3A. 

 

Comprehension questions. For each text, we constructed seven to eleven 

open-ended bridging inference questions, as is common in other studies 

(Best, Floyd, & McNamara, 2008; Kintsch, 1998; O’Reilly & McNamara, 

2007). For all versions, we constructed causal and additive inference 
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questions about the factual content. An example of a causal inference 

question is In the eighteenth century, Rembrandt’s painting was given the 

nickname ‘The Night Watch’. Explain why. We also constructed additive 

inference questions that addressed larger text parts, such as The years from 

1929 to 1940 are usually referred to as the ‘crisis years’. Why? Give two 

reasons. The information for answering such questions was stated in at least 

two sentences of the text, and readers had to integrate this information with 

their general background knowledge.  

Only for the fictional narratives, we constructed six to eight inference 

questions about narrative details, such as Daan and his father did not go to 

the State Museum during the spring holidays. Why not? The narrative 

information for answering such questions was also stated in at least two 

sentences. Note that these questions were preceded by the factual content 

questions, because otherwise the narrative questions could affect students’ 

comprehension and memory of the factual content. 

 

Reading proficiency. We used school level as a first indication of reading 

proficiency, following Cain and Oakhill (2006). We also measured reading 

proficiency using a standardized Dutch reading proficiency test for students 

from the eighth grade.  

 

 Prior knowledge. To assess reader’s prior knowledge of the text domain, 

the participants were given six multiple-choice questions before reading a 

text. An example of a multiple-choice question about Rembrandt van Rijn 

was What style of Art was Rembrandt van Rijn’s work? A. Baroque, B. 

Impressionism, C. Realism, D. Renaissance. None of the prior knowledge 

questions queried information that was contained in the texts. 

 After reading a text, students also gave their perception of their prior 

knowledge about the text domain on a Likert scale ranging from 1 

(Everything that was described, I already knew) to 4 (Everything that was 

described, was new to me).  

 

6.2.3 Pilot study  

All texts and comprehension tasks were pretested, at three schools. The 

students participating in a pilot study did not participate in the main study. 

In the first pilot study, each of the 99 students from the highest levels of pre-

vocational education read two of the three texts. For two of these three texts, 

the reliability of the bridging inference questions about the factual content 

and about the narrative details was too low (for the factual content .28 < α < 

.46; for narrative details .18 < α < .42). On the basis of these results, several 

questions were modified or replaced. In the second and third pilot study, 78 

and 53 students participated respectively. As compared to the first pre-test, 

reliability scores of the texts increased and were sufficient for experimental 
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purposes (for the factual content .53 < α < .62; for narrative details .62 < α < 

.69). 

 

6.2.4 Apparatus and procedure 

All tests were administered at school. The reading proficiency tests were 

conducted group-wise in the classroom. Then the individual sessions started. 

All texts were presented on a PC monitor. The eye-movements were recorded 

using a Tobii 1750 remote eye-tracker (Tobii Technology, Danderyd, 

Sweden). The frame rate of the Tobii is 50 Hz, which means that the position 

of the eyes is recorded every 20 milliseconds. This eye-tracker allowed us to 

use a non-invasive method and test students in their natural school 

environment. 

All students read two texts in a first session and one text in a second 

session. Students were instructed that they should read the texts as if they 

were studying for a test and that they had to answer several comprehension 

questions after reading without looking back to the text. Furthermore, they 

were informed about the number of texts and the working of the eye-tracker. 

After this explanation, they received a booklet with some background 

questions about nationality, age, gender, first (and second) language, school 

level and dyslexia. Next, they completed the prior knowledge test of the first 

text. Then, the experimenter started the calibration task. During this task 

subjects had to follow a small circle moving through nine positions on the 

screen to locate the position of the students’ eyes. Once the calibration had 

succeeded, the first text was presented. All texts were cut up and presented 

on at least three slides on the screen. When students had finished reading a 

text slide, they pushed a button and the next text slide was presented on the 

screen. Note that factual content sentences were split across the slides in the 

same manner across conditions. As a reason, readers were able to make 

regressions in the same way across conditions.Before each text, a new 

calibration task was carried out.  

After reading the experimental text, students completed a distraction 

task; comprehension questions were not given immediately after reading the 

text because we were not interested in text recognition and retrieval. Then, 

they started answering the comprehension questions.  

 

6.2.5 Analyses  

Analysis of the offline data. In order to examine the answers to the 

comprehension questions a correction model was developed. A score of one 

point was assigned to each correct answer. For additive inference questions, 

a score of one point was awarded for each correct item from the list. For each 

student, we computed the percentages of correct responses, because the 

number of questions differed per text and in some texts more points were 

available for the additive lists. Students’ scores and eye-movements were not 
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included when they answered less than 10 percent correctly; because of this 

seven texts of seven participants were removed from the analyses.  

Two raters – the first author and a teacher – independently examined 

50 percent of the comprehension questions; the remaining questions were 

scored by one rater. The interrater reliability was high (for factual content 

questions, Cohen’s Kappa = .92; for narrative details questions, Cohen’s 

Kappa = .85). In cases of a difference in rating, the two raters discussed until 

agreement was reached.  

For both comprehension tasks – about the factual content and about the 

narrative details – we used multilevel analyses to test whether effects of text 

genre could be generalized over texts and students.3 To select the best fitting 

models, we included ‘prior knowledge perception’, ‘measured prior 

knowledge’, ‘school level’, ‘reading proficiency’ and ‘text genre’ as fixed 

parameters in our models. Random parameters were text variance (because 

one text can be more difficult to comprehend than another), between-person 

variance (because a person can comprehend one text better than another), 

and residual variance (because one person can comprehend text A better, 

whereas another person might comprehend text B better). We selected the 

best fitting models with the smallest number of parameters and the best fit 

to the data. We refer to Appendix 3B for an overview of the models and their 

respective parameters.  

 

Analysis of the online data. The quality of the eye-tracking data was 

checked before analyzing the processing times.4 The data of twelve students 

(10.5 percent) were excluded entirely from the analyses, because these 

students did not show active participation, or their eye-movements were of 

poor quality. For 27 participants only the eye-tracking data of one text (5.9 

percent) was of poor quality, and was therefore also excluded from the 

analyses. The poor quality of the data was due to technical problems during 

testing, or was caused by students wearing too thick glasses, blinking too 

often, or skipping several sentences (especially at the end of the slide/text). 

                                                        
3 Traditional ANOVAs are not fully equipped to handle the structure of complex 

data correctly, as the variance due to texts and the variance due to participants 

cannot be estimated simultaneously. As a consequence, the total variance is 

underestimated, which results in too optimistic test statistics (i.e. H0 is rejected 

too easily, see Quené & van den Bergh, 2004). To decrease the risk of type 1 

errors, we used multilevel models to analyze the data in the current study. 

Although technically complex, such multilevel models are able to handle the 

structure of the data correctly and hence, type 1 errors are less likely to occur 

(Kamoen, 2012).  
4 Fixations were determined by an algorithm which restricts fixations to data 

points within 30 pixels. The viewing time in a region was computed as the time 

from the beginning of the first fixation until the end of a last successive fixation 

in a region. A minimal fixation length of 50 ms was allowed in the analysis.  
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Observations that were two standard deviations either above or below item 

and subject means were also excluded from the analyses. 

To investigate the influence of text genre on online processing, we 

identified three sentence types in the text: narrative detail sentences (narr-

sentences), factual content sentences that in the narrative versions 

immediately followed a narrative detail (fact1-sentences), and factual content 

sentences following other factual content (fact2-sentences). Because the 

factual content sentences were identical across texts, we could compare 

reading times for these sentences across versions. Reading times of the first 

factual sentence in a text were excluded from the analyses, because the first 

factual sentence in the expository condition was not preceded by textual 

information as was the case in the narrative conditions.  

Per sentence, we computed the first-pass reading time and the total 

reading time. The first-pass reading time is the time spent in a region before 

the region is left into a forward or a backward direction. The total reading 

time is the sum of all fixations on a region, including re-fixations of the 

region after it was left. This measure is assumed to be indicative of textual 

integration processes for retrieving missing information or resolving reading 

difficulties.  

We looked at the re-reading patterns in more detail by analyzing 

whether re-reading occurred (occurrence of re-reading), and if so, how much 

time readers spent re-reading previous text information (re-reading 

duration). Finally, we measured which information was re-read (regression 

location). We computed the re-reading occurrence as well as the re-reading 

duration of regressions to information in the current sentence and to 

information in the previous sentence. 

 

6.3 Results 

 

6.3.1 Prerequisites 

We investigated whether the reading proficiency test measured respondents’ 

comprehension in a reliable way. After removing five out of 25 items, the 

reliability of the multiple-choice questions was acceptable for experimental 

purposes (α = .61). For each text, the bridging inference questions about the 

factual content measured the underlying construct in a reliable way (.55 < α 

< .65). Reliability of the inference questions about narrative details was also 

sufficient for experimental purposes (.54 < α < .64).  

Because all students read three texts (one version per text), we 

investigated whether the inference questions measured the same theoretical 

construct across texts, and calculated their reliability from the relative 

proportion of between person variance as compared to the residual variance 

(cf. Kamoen, 2012; Lord & Novick, 1968; Raudenbush & Bryk, 2002). This 

led to an acceptable reliability coefficient for the bridging inference questions 
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about the factual content (ρ = .82) and for the bridging inference questions 

about narrative details (ρ = .86).  

 

6.3.2 Text comprehension  

For bridging inference questions about the factual content, the model with 

the fixed parameters ‘prior knowledge perception’, ‘school level’, ‘reading 

proficiency’ and ‘text genre’ was the best fitting model (see appendix 3B). 

That is, neither the main effects of ‘measured prior knowledge’, nor the two- 

or three-way interactions made a significant contribution to the models. 

Table 1 presents the parameter estimates for the comprehension scores on 

the inference questions. For text genre, we present the mean estimates per 

condition, while the predicted parameter estimates of the other variables are 

presented as deviations from these mean estimates. 

 

Table 1. Parameter estimates and standard errors for the best-fitting multi-level 

model for the comprehension questions about factual content 

 Estimate (se) 

Text genre: expository text*  21.98 8.70 

Text genre: historical narrative*  19.27 8.70 

Text genre: fictional narrative* 17.75 8.69 

Prior knowledge perception†  11.49 4.00 

Reading proficiency† 33.54 9.95 

School level: pre-vocational high (intercept)  - - 

School level: pre-vocational low† -5.36 2.99 

Variances 

S2residual 228.60 18.17 

S2persons 148.56 25.70 

S2texts 14.78 13.44 

* Mean estimates for students from pre-vocational high education; † Deviations 

from the mean estimates of text genre. 

 

 There was a main effect of prior knowledge perception (F(1, 470) = 8.27, 

p = .004), indicating that the more students believed themselves to be 

knowledgeable about the topic, the higher their comprehension scores were. 

For example, the mean estimate for the expository version is 21.98 and for 

the fictional narrative 17.75. This means that if a student’s prior knowledge 

perception score was zero, his predicted score on the comprehension test 

about the expository version was 21.98 and his predicted score on the 

fictional narrative version 17.75. If a student’s prior knowledge perception 

score was one, his predicted comprehension score was 11.49 higher than if he 

would have had a prior knowledge perception score of zero (33.47 for the 

expository version and 29.24 for the fictional narrative).  

We also found a main effect of reading proficiency (F(1, 165) = 11.37, p = 

.001): students who read better obtained higher scores on the inference 
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questions. However, we found no effect of school level (F(1, 166) = 3.22, p = 

.07). Because we also found much variance within school level, we can 

conclude that the reading comprehension scores were a better measure of 

students’ reading proficiency than their school level.  

More importantly, we found a main effect of text genre (F(2, 320) = 3.22, 

p = .04): pairwise comparisons showed that students understood the 

expository versions better than the fictional narratives (p = .04). 5  No 

differences were observed between the expository texts and the historical 

narratives (p = .34), nor between both narrative versions (p = 1.00). In line 

with our hypothesis, these results show that pre-vocational students benefit 

more from texts that contain only factual content than from texts in which 

the factual content is embedded in a fictional narrative.  

 For the fictional narratives, we compared the scores on the 

comprehension questions about the factual content to those on the added 

narrative details. The fixed parameters ‘prior knowledge perception’, 

‘measured prior knowledge’, ‘reading proficiency’ and ‘type of content’ made a 

significant contribution to the multi-level model. The parameter estimates 

for the comprehension scores per type of content are provided in Table 2. 

 

Table 2. Parameter estimates and standard errors for the best-fitting multi-level 

model for the comprehension questions per type of content 

 Estimate (se) 

Type of content: narrative details* 33.03 8.98 

Type of content: factual* 12.65 8.97 

Prior knowledge perception† 7.51 5.49 

Measured prior knowledge†  12.91 7.10 

Reading proficiency† 34.79 10.38 

Variances 

S2residual 264.55 29.52 

S2persons 125.12 32.50 

S2texts 12.69 14.36 

* Mean estimates; † Deviations from these mean estimates. 

 

Students’ comprehension scores did not differ as a function of their prior 

knowledge perception (F(1, 161) = 1.87, p = .17) or their measured prior 

knowledge (F(1, 159) = 3.31, p = .07). However, we did find a main effect of 

reading proficiency (F(1, 159) = 11.23, p = .001): students who read better 

obtained higher scores on both types of inference questions. There was also a 

main effect of content type (F(1, 162) = 126.21, p < .001), showing that 

students obtained better scores on inference questions about the added 

narrative details than on inference questions about the factual content. 

                                                        
5 The pairwise comparisons were corrected by the Bonferroni correction, in order 

to reduce the chances of obtaining false-positive results (type I errors). 
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These results show that pre-vocational students attempt to make sense of 

the texts in terms of the more specific narrative information in the second 

story layer rather than in terms of the more global and abstract factual 

information about the topic of the text.  

 

6.3.3 Processing times6 

Total reading time and first-pass reading time. Per processing time, a 

multilevel model was constructed. For total reading time of both fact1- and 

fact2-sentences, none of the fixed parameters made a significant contribution 

to the multi-level model (p > .07). That is, neither the main effects of 

‘knowledge perception’, ‘measured prior knowledge’, ‘school level’, ‘reading 

proficiency’ and ‘text genre’, nor the two- or three-way interactions made a 

significant contribution to the model (see appendix 3B). Table 3 presents the 

parameter estimates for total reading time per sentence type. 

 

Table 3. Parameter estimates of total reading time for fact1- and fact2-sentences 

per condition in milliseconds and (ln) 

 Total reading time 

 Fact1-sentences  Fact2-sentences 

 Estimate (se)  Estimate (se) 

Text genre: expository text  3714 (8.22) .06  3103 (8.04) .10 

Text genre: historical narrative  3569 (8.18) .06  3072 (8.03) .10 

Text genre: fictional narrative 3604 (8.19) .06  3103 (8.04) .10 

Variances   

S2residual .24 .006  .28 .005 

S2persons .05 .007  .06 .007 

S2texts .01 .007  .03 .03 

Note. The standard errors and variances are only provided in ln. 

 

Whether or not historical content was presented as a narrative, 

students’ total reading times of fact1- and fact2-sentences were not affected: 

in all versions, students spent the same amount of time reading the factual 

content. However, total reading times include both students’ first-pass 

reading times and their re-fixations on the sentence after it is left. That’s 

why we looked at students’ first reading of the sentences and their regression 

patterns separately.  

For first-pass reading time of the fact1-sentences the model with the 

fixed parameter ‘text genre’ was the best fitting model, while for the fact2-

                                                        
6  For none of the processing times the distribution of the raw data was 

comparable to the normal distribution, which is a common phenomenon for 

processing data (e.g. Yan & Tourangeau, 2008). Before the analysis, log-

transformations were performed on the data in order to meet the normality 

requirements of linear modelling.  
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sentences the model with the fixed parameter ‘measured prior knowledge’ 

was the best fitting model. Table 4 presents the parameter estimates for 

first-pass reading time (per sentence type). 

 

Table 4. Parameter estimates of first-pass reading time for fact1- and fact2-

sentences per condition in milliseconds and (ln) 

 First-pass reading time 

 Fact1-sentences  Fact2-sentences 

 Estimate se  Estimate se 

Text genre: expository text*  2540 (7.84) .05  2018 (7.61) .12 

Text genre: historical narrative*  2208 (7.70) .05  2101 (7.65) .12 

Text genre: fictional narrative* 2298 (7.74) .05  2101 (7.65) .12 

Measured prior knowledge†    -343 (-.18) .08 

Variances   

S2residual 1.02 .02  1.14 .02 

S2persons .04 .01  .03 .01 

S2texts .004 .004  .04 .03 

Note. The standard errors and variances are only provided in ln. 

Note 2. * Mean estimates; † Deviation from these mean estimates. 

 

For first-pass reading time of fact1-sentences, we found a main effect of 

text genre (F(2, 3518) = 5.75, p = .003): pairwise comparisons showed that 

students read these sentences more slowly in the expository versions that 

only contained factual content than in the historical narratives (p = .003) and 

the fictional narratives (p = .02). This finding indicates that when students 

had to switch from more specific narrative information to more abstract, to-

be-learned information, they engage in more superficial processing of this 

factual content than when they read texts that only contained factual 

content.    

However, once they had processed factual content after the first factual 

content sentence, this effect disappeared. Indeed, for first-pass reading time 

of fact2-sentences, we did not find a main effect of text genre. There was only 

a main effect of measured prior knowledge (F(1, 2460) = 5.05, p = .03), 

indicating that the more students knew about the topic, the faster their first-

pass reading times were. Thus, for fact2-sentences, students’ first-pass and 

total reading times indicate that they have similar reading patterns in 

narrative versions and in expository versions. This finding goes against our 

hypothesis that embedding factual content in narratives reduces the amount 

of time readers spend reading factual information. Our results indicate that 

especially the transition from narrative content to factual content affects 

students’ processing. 
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Re-reading occurrence and duration. The question arises as to whether 

students’ re-reading data show a similar pattern. For re-reading occurrence 

and re-reading duration of both fact1- and fact2-sentences, the model with the 

fixed parameter ‘text genre’ was the best fitting model (p < .04). The 

parameter estimates for re-reading occurrence and re-reading duration per 

sentence type are provided in Table 5. 

 

Table 5. Parameter estimates of re-reading occurrence in proportions (logits) and 

re-reading duration in milliseconds (ln) for fact1- and fact2-sentences per 

condition 

 Re-reading occurrence 

 Fact1-sentences  Fact2-sentences 

 Estimate se  Estimate se 

Text genre: expository text  .20 (-1.61) .02  .31 (-1.17) .01 

Text genre: historical narrative  .23 (-1.46) .02  .27 (-1.30) .01 

Text genre: fictional narrative .24 (-1.43) .02  .22 (-1.51) .01 

Variances   

S2persons .16 .40  .16 .40 

S2texts .03 .19  .03 .19 

 Re-reading duration 

 Fact1-sentences  Fact2-sentences 

 Estimate se  Estimate se 

Text genre: expository text  1998 (7.60) .14  1422 (7.26) .10 

Text genre: historical narrative  2670 (7.89) .14  1720 (7.45) .10 

Text genre: fictional narrative 2298 (7.74) .14  2253 (7.72) .09 

Variances   

S2residual 1.24 .07  1.35 .05 

S2persons .09 .04  .08 .02 

S2texts .04 .04  .02 .02 

Note. The standard errors and variances are only provided in Logits (occurrence 

of re-reading) or ln (re-reading duration). 

Note 2. Because the data of ‘occurrence of re-reading’ are binomial, the residual 

variance cannot be estimated.  

 

For re-reading occurrence from fact1-sentences, we found a main effect 

of text genre (χ2(2) = 2.17, p = .03): students re-read less often in the 

expository condition than in the fictional narrative condition (p = .02). No 

differences were observed between the expository and the historical 

narrative conditions (p = .09), nor between both narrative conditions (p = 

.52). Again, these findings suggest that students were sensible to a change in 

sentence type when reading fictional narratives, that is a change from 

fictional narrative content in the second layer to abstract factual content in 

the first layer. That’s why they made more regressions to previous 

information.   
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For re-reading occurrence from fact2-sentences, we also found a main 

effect of text genre (χ2(2) = 7.33, p < .001). Now we found the opposite: the 

expository versions evoked more re-reading than the historical narratives (p 

= .001) and the fictional narratives (p < .001), and the historical narratives 

led to more regressions than the fictional narrative versions (p < .001). 

Because we did not exactly know how to interpret the increase of regressions 

in the expository versions, we also estimated the duration of the regressions.  

For the re-reading duration of fact1-sentences, we found a significant 

effect of text genre (F(2, 778) = 4.06, p = .02): if students re-read previous 

text information, their re-reading durations were shorter in the expository 

versions than in the historical narratives (p = .01). No differences were 

observed between the expository versions and the fictional narratives (p = 

.47), nor between both narrative versions (p = .43).  

We also found a significant effect of text genre in the re-reading 

duration of fact2-sentences (F(2, 1784) = 20.78, p < .001): students made 

shorter regressions in the expository versions than in the historical 

narratives (p = .02) and the fictional narratives (p < .001). In addition, 

students’ regressions were shorter in the historical narratives than in the 

fictional narratives (p = .001). 

In summary, when students read fact1-sentences, they re-read more 

often (when reading a fictional narrative) or their re-readings took more time 

(when reading a historical narrative). As has been mentioned before, these 

results indicate that students are sensible to changes in sentence types. In 

contrast, for fact2-sentences we found different re-reading patterns: despite 

the larger number of regressions from fact2-sentences, we found shorter 

regression times for the expository versions.  

 

Location of regressions. While previous analyses applied to the whole 

dataset, we also investigated whether there were differences in re-reading 

occurrence and duration per regression location. That is, we estimated both 

the occurrence and duration of regressions a) to information within the 

current sentence and b) to information in the previous sentence. 

First, we looked at re-reading occurrence and re-reading duration from 

fact1-sentences to information within the current sentence in more detail. 

For re-reading occurrence, the model with the fixed parameter ‘text genre’ 

was the best fitting model (p = .03), while for re-reading duration the fixed 

parameter ‘text genre’ did not make a significant contribution to the multi-

level model (p = .22). The parameter estimates for re-reading occurrence and 

duration from fact1-sentences to information within the current sentence are 

provided in Table 6. 
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Table 6. Parameter estimates of re-reading occurrence and re-reading duration 

for fact1-sentences per condition  

 Re-readings to information in the current 

sentence 

 Re-reading 

occurrence 

 Re-reading duration 

 Estimate se  Estimate se 

Text genre: expository text  .06 (-2.96) .01  473 (6.16) .14 

Text genre: historical narrative  .11 (-2.20) .01  347 (5.85) .10 

Text genre: fictional narrative .15 (-1.88) .01  354 (5.87) .09 

Variances   

S2residual - -  1.27 .11 

S2persons .19 .43  .05 .05 

S2texts 0 0  .02 .01 

 Re-readings to information in the previous 

sentence 

 Re-reading 

occurrence 

 Re-reading duration 

 Estimate se  Estimate se 

Text genre: expository text  .07 (-2.65) .01  416 (6.03) .14 

Text genre: historical narrative  .07 (-2.65) .01  287 (5.66) .14 

Text genre: fictional narrative .03 (-3.45) .01  240 (5.48) .20 

Variances   

S2residual - -  1.08 .15 

S2persons .23 .48  .26 .14 

S2texts 0 0  .003 .02 

Note. The standard errors and variances are only provided in Logits (occurrence 

of re-reading) or ln (re-reading duration). 

Note 2. Because the data of ‘occurrence of re-reading’ are binomial, the residual 

variance cannot be estimated.  

 

For the occurrence of re-readings to information within the current 

sentence, we found an effect of text genre (χ2(2) = 7.26, p < .001): the fictional 

narratives evoked more regressions to information within the sentence than 

the historical narratives (p = .003) and the expository versions (p < .001). 

Furthermore, more regressions were made in the historical narratives than 

in the expository conditions (p < .001). The duration of these re-readings, 

however, did not differ per text genre. 

Next, we analyzed the re-reading occurrence and re-reading duration 

from fact1-sentences to the previous sentence. The model with the fixed 

parameter ‘text genre’ was the best fitting model for re-reading occurrence (p 

= .02) as well as for re-reading duration (p = .01). We found a main effect of 

text genre on re-reading occurrence to the previous sentence (χ2(2) = 4.32, p < 

.001): students made more regressions to the previous sentence in the 

expository conditions and the historical narratives than in the fictional 
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narratives (p < .001). No differences were found between the expository 

conditions and the historical narratives (p = 1.00). Furthermore, if readers 

re-read the previous sentence, their re-reading durations were longer in the 

expository condition than in the fictional narratives condition (p = .04). No 

differences were observed between the expository and historical narrative 

condition (p = .09) nor between the historical narrative and the fictional 

narrative condition (p = 1.00). Thus, the re-reading patterns from fact1-

sentences show that students made more regressions to information within a 

sentence when reading a narrative version – especially when reading a 

fictional narrative – than when reading an expository version. Furthermore, 

when reading a fictional narrative, students made fewer and shorter 

regressions to the previous sentence.  

Finally, we looked at the exact location of regressions from fact2-

sentences in more detail. However, in none of the multi-level models the 

fixed parameter ‘text genre’ made a significant contribution to the model (p > 

.60). The parameter estimates for re-reading occurrence and re-reading 

duration are provided in Table 7. 

 

Table 7. Parameter estimates of re-reading occurrence and re-reading duration 

for fact2-sentences per condition 

 Re-readings to information in the current sentence 

 Re-reading occurrence  Re-reading duration 

 Estimate se  Estimate se 

Text genre: expository text  .18 (-1.70) .01  351 (5.86) .07 

Text genre: historical narrative  .18 (-1.70) .01  361 (5.89) .07 

Text genre: fictional narrative .18 (-1.70) .01  376 (5.93) .07 

Variances   

S2residual - -  1.08 .05 

S2persons .18 .43  .11 .03 

S2texts 0 0  .004 .006 

 Re-readings to information in the previous sentence 

 Re-reading occurrence  Re-reading duration 

 Estimate se  Estimate se 

Text genre: expository text  .02 (-3.85) .01  633 (6.45) .25 

Text genre: historical narrative  .03 (-3.45) .01  441 (6.09) .21 

Text genre: fictional narrative .02 (-3.85) .01  450 (6.11) .24 

Variances   

S2residual - -  1.81 .28 

S2persons .42 .65  .67 .26 

S2texts .13 .36  0 0 

Note. The standard errors and variances are only provided in Logits (occurrence 

of re-reading) or ln (re-reading duration). 

Note 2. Because the data of ‘occurrence of re-reading’ are binomial, the residual 

variance cannot be estimated. 
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We did not find differences in the number nor in the length of the 

regressions to information in the current sentence or to information in the 

previous sentence. Similar to our findings on students’ first-pass reading 

time, their re-reading strategies did not differ per text genre when reading 

fact2-sentences.  

 

6.4 Discussion 

 

6.4.1 Comprehension of narrative vs. expository texts 

Conform our hypothesis, we found that students in secondary education 

benefit more from expository texts that contained only the factual content 

than from texts in which the factual content was embedded in a fictional 

narrative, regardless of reading proficiency and prior knowledge. Although 

skilled readers and readers with more perceived prior knowledge obtain 

higher comprehension scores than less-skilled readers and low-knowledge 

readers, all readers score higher on bridging inference questions when they 

read expository texts than when they read fictional narratives about 

historical topics. When we looked at the fictional narratives in more detail, 

we found that students perform worse on inference questions about the 

factual content than on inference questions about the narrative content.  

The fictional narratives used in our study contain multiple story layers. 

The results show that pre-vocational students have a better understanding 

of aspects of the second layer about fictional characters and their experiences 

than of the first layer that contains the factual content, even though they 

have to learn the content presented in the first layer. Yet, the information in 

the second layer information is less or even not related to the factual content. 

As a result, students do not use the less-related narrative information as a 

mental structure to which the factual content can be connected. In this 

respect, our findings are compliant with the ones in Beishuizen et al. (2003) 

who found that irrelevant examples diminish text comprehension as long as 

they are not relevant to the main ideas of a section.  

These authors also found that text comprehension improves when a 

section contains a main idea and two to five relevant examples. They 

proposed that carefully considered examples are important components of 

expository texts, because they serve as cognitive support (cf. Sadoski, Goetz 

& Fritz, 1993). In our study, we expected that pre-vocational students would 

benefit from the historical narratives. However, they did not obtain higher 

comprehension scores for the historical narratives than for the expository 

texts. Although the historical narratives contain narrative information that 

is related to the factual information, students did not benefit from the 

narrative information.  

One explanation is that students do not need the narrative information, 

because the history texts already have a temporal/logical structure and 
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contain enough concrete information about characters, settings, events and 

objects. As a result, students do not need a narrative framework to construct 

a coherent mental representation of the factual content. This may be the 

case, but we do not know whether pre-vocational students are able to use the 

related information as a mental structure as advanced readers do, such as 

the undergraduates who participated in the study of Beishuizen et al. (2003). 

Therefore, further research is needed to determine whether narrative texts 

are beneficial for students when they read texts about other subjects (e.g. 

Science, Biology), with more abstract and complex concepts, and whether 

students in higher levels of secondary education are able to use narrative 

information as a mental framework. 

 

6.4.2 Processing narrative vs. expository information 

Students’ processing data enabled us to explain why students obtain higher 

comprehension scores when reading expository versions than when reading 

fictional narratives. First, we did not find that students spend more time 

reading the factual content in the expository versions: students’ first-pass 

reading times and total reading times of the fact2-sentences are not affected 

by text genre, and the total reading times of fact1-sentences were also the 

same across genres. These findings are contrary to our hypothesis and to 

findings of Lehman et al. (2007), who found that students who read a text 

without seductive details spend more time reading the factual content 

sentences than those who read a text with seductive details. On the basis of 

our results, we conclude that narrative information does not distract 

students’ attention from the factual information. 

Yet, students actually processed the factual content sentences 

differently: they make more regressions from fact2-sentences when reading 

expository texts than when reading historical and fictional narratives, and 

they make more regressions when reading historical narratives than when 

reading fictional narratives. In other studies, re-reading of previous text 

information is often seen as one of three strategies readers follow to solve 

processing difficulties (Liversedge et al., 1998). In our study, however, it 

seems not to be the case that readers made solving regressions. Despite the 

larger number of regressions, we found shorter regression times in the 

expository versions. Therefore, we propose that texts that only contain the 

factual information trigger students to continuously make regressions in 

order to integrate the upcoming information in the mental representation 

they have built so far. 

In contrast, when reading historical and fictional narratives, students 

have to establish coherence between main ideas that are interrupted by 

narrative information. Our results show that the less related the narrative 

information is, the more unlikely it is that students make integrative 

regressions to previous factual content. Moreover, if they make a regression 
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to previous text information, their cognitive effort increases (i.e. longer re-

reading durations) to integrate the current information to the previous 

information, especially when reading fictional narratives.  

The variations in re-reading occurrence and durations suggest that 

students use different cognitive processes when reading school texts in 

narrative and expository texts. Expository texts trigger specific processes 

related to continuous integration of new information. In contrast, when 

students read narratives and especially fictional narratives, they experience 

processing difficulties when they encounter the factual content, which is 

indicated by the longer re-reading durations. Similar effects were found in 

studies on the role of coherence markers (see Chapter 4): students make 

more but shorter regressions to previous clauses when reading texts that 

contain coherence markers (because, furthermore, after) than when reading 

texts without these signals. Note that this implies it makes sense to 

distinguish between the number of regressions and the re-reading duration: 

the results of both studies indicate that successful comprehension is 

mediated by the amount, duration and the location of regressions. 

However, the most striking differences in students’ cognitive processing 

were found in the transition from narrative content to factual content, that is 

when students read fact1-sentences. Students’ first-pass reading times of 

fact1-sentences are longer when reading expository texts than when reading 

the historical and fictional narratives. At the same time, they make fewer 

regressions from these sentences to previous text information within these 

sentences and to previous sentences – as compared to the fictional 

narratives, and shorter regressions as compared to the historical narratives. 

Taken together, these findings explain why we did not find an effect of text 

genre on total reading time.  

These findings also suggest that the expository texts enable readers to 

immediately start integrating the upcoming information in their mental 

representation, because connections from a current sentence to previous text 

information are more likely when the current sentence has a high degree of 

relatedness to previous information (cf. Myers & O’Brien, 1998). In contrast, 

the processing of upcoming information in narratives is disrupted by less- or 

even not related information. As a result, readers have to solve processing 

difficulties caused by a change of style (i.e. from a narrative style to an 

expository style) and in the case of fictional narratives, also a switch from 

story layer (i.e. from more specific narrative information about fictional 

characters to more global and abstract information about the topic of the 

text). Students’ re-reading patterns in the narratives indicate that students 

are sensitive to the different sentence types and that they adjust problem 

solving activities, such as making more or longer regressions to previous text 

information.  
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Are these regressions successful in the sense that they allow students to 

repair the breaks in coherence, style and conventional structure? In order to 

answer this question we investigated the effects of text genre on the 

regression location and the comprehension scores. When students read fact1-

sentences in the expository texts, they made fewer regressions to information 

within the current sentence and more and longer regressions to the previous 

sentences than when reading fictional narratives. Hence, when reading 

expository texts students apply effective processing strategies in order to 

learn: they continually make ‘bridging’ regressions to information in previous 

sentences, which explains why pre-vocational students comprehend 

expository texts better than fictional narratives.  

In contrast, when reading historical and fictional narratives, students 

have to use compensatory strategies to resolve difficulties caused by changes 

of story layers and/or style. When reading historical narratives, students 

engage in partially the same processing activities as when reading expository 

texts: they make more regressions to previous sentences. Still, the number of 

regressions to information within the current sentence is higher in historical 

narratives than in expository texts, and although the processing activities 

are partially the same, the type of information students re-read is different. 

Indeed, the previous sentence in the historical narratives contains narrative 

content. Still, we propose that students are able to develop a coherent mental 

representation of the factual information – their comprehension scores on 

historical narratives do not differ from the scores on expository texts – 

because the narrative content is related to the factual content. At the same 

time, our data show that comprehending factual information in historical 

narratives becomes more effortful, which is shown by the longer regression 

durations in both fact1- and fact2-sentences.  

When reading fictional narratives, students engage in other processing 

activities than when reading expository texts and historical narratives: when 

reading fact1-sentences, they make more regressions to information within 

the sentence and fewer and shorter regressions to previous sentences. Our 

findings suggest that students do not apply effective processing strategies 

when reading fictional narratives: although they re-read more often than 

when reading expository versions, their regressions are more local-oriented. 

As a result, students fail to construct a coherent mental representation of the 

texts’ main ideas. These results suggest that the less-related, fictional 

information does not stimulate students to process the text in such a way 

that learning goals are met: they are not engaged in integrating the current 

factual information to previously processed main ideas. Hence, immediately 

after reading less- or even not related narrative information, students are no 

longer concerned with ‘reading for learning’, that is with making inter-

clausal and integrative connections between main ideas.  
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Our findings apply to both more- and less-skilled readers and to higher- 

and lower-knowledge readers within pre-vocational education. Contrary to 

our hypothesis, all students showed a very similar pattern, regardless of 

reading proficiency and prior knowledge. This finding corresponds to 

findings of McCrudden and Corkill (2010) that adults recalled less factual 

information than seductive details, regardless of verbal ability. Still, in our 

study only students from pre-vocational education participated. Generally, in 

pre-vocational education a higher number of less-skilled readers participate 

than in higher educational levels. More research is needed to determine 

whether the detrimental effects of narratives on students’ text processing 

and comprehension also apply to students in higher levels, such as pre-

university students.  

 

6.5 Conclusion 

This study highlights that the extent to which text genre disrupts pre-

vocational students’ text processing depends on the extent to which the 

narrative content is related to the factual content. The less related the 

narrative information is to the factual information, the less students process 

the factual information actively by making inter-clausal integrative 

regressions from the upcoming information to previous information.  

More-related information in historical narratives is not beneficial for 

pre-vocational students, either their text processing becomes more effortful, 

while they do not obtain higher comprehension scores. In short, expository 

texts with a conventional structure, a single story layer and without breaks 

in style trigger students to continuously make inter-clausal regressions, 

which in turn leads to better text comprehension. 
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Chapter 7 

Conclusion 

 

Most learning in secondary education is accomplished through reading texts. 

Learning encompasses the construction of an integrated mental 

representation of a text’s meaning (Gernsbacher, 1990; Kintsch, 1998). 

Ideally, students should be able to construct a representation that is 

coherent, easily accessible long after reading the text, and applicable in a 

variety of situations (Graesser & Clark, 1985; Kintsch & van Dijk, 1978; 

McMaster et al., 2012).  

The main purpose of the current thesis was to get a better 

understanding of the effects of several of the text features that occur in 

textbooks used in secondary education on students’ online processing and 

their ability to create a coherent mental representation. We investigated the 

effects of three text features from a processing perspective, by focusing on 1) 

the presence versus absence of connectives, 2) a continuous versus 

discontinuous layout, and 3) presenting only factual content versus 

incorporating factual content into a narrative text. In this chapter, we will 

first summarize our main findings. Second, we will present an overview of 

issues for discussion and ideas for future research. In the final section, we 

will discuss the implications of our results for educational practice.  

 

7.1 Summary of results 

 

7.1.1. Generalizability of cohesion effects  

Previous studies investigating the effects of coherence markers, such as 

connectives, have mainly focused on either text comprehension or on text 

processing. When text comprehension was measured, often more-

experienced, adult readers participated and various comprehension tasks 

were used. A general finding is that the presence of markers in expository 

texts results in better recall (Lorch & Lorch, 1986), faster and more accurate 

response on a prompted recall task (Millis & Just, 1994), faster response on 

verification tasks (Sanders & Noordman, 2000), as well as higher scores on 

comprehension tasks (Degand & Sanders, 2002; Kamalski et al., 2008; Land, 

2009; McNamara et al., 1996). In contrast, other studies have reported 

limited or no advantage in text comprehension and recall for texts with 

coherence markers (Millis, Graesser, & Haberlandt, 1993; Murray, 1995; 

Spyridakis & Standal, 1987).  

Differences in reader characteristics and in types of coherence markers 

as well as differences in operationalization of text comprehension could 

explain these diverging results. In our study, we have focused on the effects 

of connectives, while in earlier research a varity of coherence markers were 
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manipulated simultaneously, such as adding descriptive elaborations, topic 

headers, theme sentences and connectives, rearranging words and sentences, 

and layout. Furthermore, using connectives is probably the most natural way 

to make coherence relations explicit (Pander Maat & Sanders, 2006).  

In our thesis, we focused on measuring students’ higher-order 

processing because the primary goal of this type of communication is 

learning. We selected multiple comprehension tasks, each of which assesses 

a different facet of deeper text comprehension: global text-based questions 

that tap the textbase representation, and inference questions and sorting 

tasks that tap into the situational level of representation. We investigated 

the first research question by performing two experimental studies (Chapter 

2 and Chapter 4): 

 

RQ1 How do layout and the presence of connectives affect the quality of 

students’ mental text representation? 

 

The results described in Chapter 2 showed that the layout of school 

texts does not affect students’ scores on true-false statements that tapped 

into students’ abilities to connect multiple propositions in the textbase 

representation, nor on bridging inference questions that measured students’ 

abilities to establish coherence relations between consecutive sentences. We 

only found a complex interaction between layout, coherence marking and 

school level on sorting and time ordering tasks. In section 7.2.3, we will 

discuss this finding in more detail.   

In Chapter 2 and Chapter 4 we also showed that the presence of 

connectives helps students in secondary education to establish coherence 

between clauses: students obtained higher scores on bridging inference 

questions when reading texts with connectives than when reading implicit 

texts. This implies that the presence of connectives improves local text 

comprehension and helps students integrate information from adjacent 

clauses within a paragraph. Without coherence markers students are less 

successful in building a coherent text representation. Similar patterns were 

found in other studies with students in secondary education (Land, 2009) 

and adults (Degand & Sanders, 2002; Kamalski et al., 2008; McNamara et 

al., 1996).  

A second goal of the current thesis was to obtain a better understanding 

of the cognitive processes that underlie students’ text comprehension to 

explain the relation between students’ online processing and their offline 

comprehension scores. Two eye-tracking studies (Chapter 3 and Chapter 4) 

were set up to test the following research question: 
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RQ2 How can students’ online processing strategies be related to 

differences in students’ text comprehension caused by layout and 

the presence of connectives? 

 

In our studies, we intended to gain insight into students’ natural 

processing of school texts. Therefore, we used full-length texts, containing at 

least 260 words, instead of using sentence pairs or using a self-paced reading 

paradigm in which texts were presented one sentence at a time. As a result, 

students were able to make regressions to previous information while 

reading the experimental texts.  

Furthermore, we collected our data using a remote eye-tracker in a 

natural school environment instead of using a head-mounted eye-tracker in a 

lab environment. As a result, the eye-tracking data reflect students’ natural 

processing patterns when reading texts from screen, which enables us to 

generalize the effects of layout and coherence marking to texts used in a 

school context.  

In both experiments, we divided all target clauses into three regions, as 

in example (1) or four regions, as in example (2).  

 

(1)  Een hoge pruik was voor veel vrouwen veel te gewoon. 

[Ze versierden]1 [hun pruik met bloemen,]2 [hoeden en bootjes.]3 

A high wig was too common for many women.  

[They decorated]1 [their wig with flowers,]2 [hats and boats.]3 

(2) Een hoge pruik was voor veel vrouwen veel te gewoon. 

[Daarom]0 [versierden ze]1 [hun pruik met bloemen,]2 [hoeden en bootjes.]3 

A high wig was too common for many women. 

[That’s why]0 [they decorated]1 [their wig with flowers,]2 [hats and boats.]3 

 

The results described in Chapters 3 and 4 provide a detailed picture of 

the role that layout and connectives play in the dynamic process of discourse 

comprehension: the results confirm the facilitative effect of connectives, but 

only when texts have a continuous layout. 

The role of connectives have often been characterized as providing 

‘processing instructions’ (cf. Canestrelli et al., 2012; Sanders & Spooren, 

2007). Crucially, the results on students’ re-reading patterns in Chapter 4 

support this idea, and also specify how connectives play their role: they 

appear to encourage readers to continuously make short regressions to 

previous information. It takes readers less cognitive effort to integrate 

adjacent clauses. As a result, they need less time to establish the coherence 

relation and the quality of their mental representation increases, as is 

reflected in higher comprehension scores. Note that we can generalize these 

effects over text genres. Our results showed that students needed coherence 

markers both in expository texts that included less familiar content and 

required many inferences on the part of the reader, as well as in narrative 
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texts such as history texts and short stories, even though these texts focused 

on people, their actions, and motivations, and followed a simple structure. 

Below, we will discuss these findings in more detail.  

In Chapter 3, we first emphasized why it is effective to combine on- and 

offline data. We showed that only this combination sheds light on the 

relation between the speed of text processing and the quality of the mental 

representation. The results showed that students’ reading times and their 

comprehension scores were related: students who read faster had higher 

comprehension scores and vice versa. On the basis of these results, we can 

offer a viable explanation for superior text comprehension resulting from the 

presence of connectives in texts with a continuous layout: these text 

characteristics make sentences easier to process, as became evident from the 

faster reading times. 

Indeed, the processing results in Chapter 3 showed that students in 

secondary education read regions 0, 1 and 2 more quickly, and their re-

reading times were shorter when they read continuous texts than when they 

read discontinuous texts. The longer reading times on discontinuous texts 

indicates that, when the layout presents clauses as unrelated, reader’s 

processing load increases. This implies that it takes additional effort to 

integrate clauses into one coherent text representation when they are 

presented in a discontinuous layout. 

Furthermore, the results showed that students benefit from the 

presence of connectives in continuous texts: their first-pass reading times 

and regression path durations in the first part of the clauses were shorter 

when reading marked clauses than when there was no connective. Note that 

these results are consistent with the findings presented in Chapter 4: the 

results presented in that chapter also showed shorter first-pass reading 

times at the first region in explicit clauses. This indicates that the additional 

information provided by connectives contributes to the immediate 

integration of the two clauses.  

Before we discuss this finding in more detail, we will discuss an 

alternative explanation for our results. A possible explanation is that 

students read region 1 of implicit clauses more slowly because the first word 

of a new clause always takes longer to read than other words – an effect 

known as ‘the sentence-initial processing effect’ (Cozijn et al., 2011; 

Haberlandt, 1984; Vasishth, 2003). One could argue that when there is no 

connective, students read region 1 more slowly because region 1 contains the 

first word of the clause. In contrast, in clauses marked with connectives 

region 1 does not contain the first word, because region 0 contains the first 

word of the sentence. As a result, the sentence-initial processing effect could 

occur in the implicit condition in region 1, while in the explicit condition this 

effect will occur in region 0. However, our results showed that students’ re-

reading patterns, such as regression path duration (Chapter 3), re-reading 
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occurrence and re-reading duration (Chapter 4), were also affected by the 

presence of connectives, which cannot be explained by the sentence-initial 

processing effect. In Chapter 3, for example, we found that texts with 

connectives and a continuous layout led to the shortest regression path 

durations, while the regression path durations of the implicit texts were 

somewhat longer.  

Our results did not only show that the presence of connectives leads to 

faster processing of upcoming information, but also that it affects students’ 

re-reading patterns. We found that more pure second-pass reading measures 

such as the amount and duration of regressions indicate whether students 

process textual information succesfully. The results described in Chapter 4 

showed that readers who frequently made short regressions to previous 

information constructed a more integrated mental representation. For 

example, we found that students make more regressions from region 1 – the 

region directly after the connective – to previous text information when 

reading an explicit version. However, despite the larger number of 

regressions, we found shorter regression times for the explicit versions in 

region 1. Hence, connectives trigger readers to make regressions to previous 

regions or clauses and act as a guide by signaling how two clauses should be 

integrated at positions at which students do not have enough other 

information to establish the coherence relation. 

In contrast, when coherence relations were implicit, students made 

fewer but longer regressions to previous information, but these longer 

regressions did not lead to better text comprehension. This finding may be 

explained by the fact that students have to make additional inferences 

because they have to establish the coherence relations between clauses solely 

on the basis of the propositions in the sentences – region 1 does not provide 

them with enough information to establish the coherence relations. It may 

have been for this reason that we found that students also made more 

regressions at region 2. Furthermore, making these additional inferences 

increases students’ processing load and hence requires additional time.  

In Chapter 3, however, we also observed a somewhat surprising effect at 

region 1 on students’ regression path durations: connectives did not always 

have a facilitative effect on students’ online processing. When texts were 

presented in a discontinuous layout, connectives actually slowed down the 

reading process. An explanation we offered in Chapter 3 is that the 

information provided by connectives is not consistent with the information 

provided by the layout: a discontinuous presentation of clauses suggests that 

the visual break is also a content break. In contrast, connectives signal that 

there is a coherence relation between the current clause and the previous 

one, despite the visual break between them. Readers may try to integrate 

this contrasting information given by visual and lexical cues, which results 
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in longer processing times than when there is no connective in a 

discontinuously presented text.  

 

7.1.2. Generalizability of embedding factual content in narratives  

In the literature, opposing findings have been reported for the effects of 

narrative features on text comprehension. When we looked at these findings 

in more detail, we hypothesized that the way in which narrative content 

influences learning depends on the extent to which this information is 

related to the factual content: less-related information seems to have adverse 

effects on text comprehension (Abercrombie, 2013; Harp & Mayer, 1997; 

Lehman et al., 2007; McCrudden & Corkill, 2010; Sanchez & Wiley, 2006; 

Wolfe & Mienko, 2007; Wolfe & Woodwyk, 2010), while added information 

that did not change the degree of relatedness to the factual information 

appeared to have positive effects on text comprehension (Beck et al., 1995; 

Sadoski, 2001; Sadoski et al., 2000).  

However, our hypotheses about the impact of the relatedness of 

narrative information were tentative, because previous studies have only 

addressed the effects of adding either related or less-related narrative 

information. Therefore, we investigated the effects of adding more-related as 

well as less- or even unrelated narrative information on students’ reading 

processes, their text appreciation, and their comprehension of school texts by 

testing the following research question:  

 

RQ3  How does embedding factual content in a narrative genre influence 

students’ online processing, text appreciation and text 

comprehension? 

  

First, we tested whether there was a relation between text-based 

interest and appreciation on the one hand, and comprehension and learning 

on the other hand. The results described in Chapter 5 showed that the 

attractiveness of the school texts under investigation was not influenced by 

text genre: pre-vocational students did not find the fictional and historical 

narratives more engaging and interesting than the expository texts. 

Therefore, we cannot conclude either that the added narrative information is 

more interesting and attractive, and therefore is related to increased 

attention, deeper processing and better learning (see for example Hidi, 2001; 

McDaniel et al., 2000; Wade et al., 1999) or the opposite, that this 

information distracts students’ attention from the factual content by 

increasing students’ emotional interest (Lehman et al., 2007; Kintsch, 1980; 

McCrudden & Corkill, 2010). Furthermore, students’ answers to the 

appreciation questions even showed that students perceived the historical 

narratives as more difficult than the expository texts. An explanation is that 

a combination of the increased text length resulting from the addition of 
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historical narrative content and the presence of generalizations and adult 

characters burdens students’ working memory more. 

Second, we can conclude that the extent to which text genre affects 

students’ deeper text comprehension is mediated by the extent to which the 

narrative content is related to the factual content. Note that neither the 

historical narratives nor the fictional narratives resulted in higher 

comprehension scores as compared to the expository texts: students did not 

use the narrative information as a framework to process the factual content. 

On the contrary, the fictional narratives that contained less-relevant 

narrative information even diminished students’ comprehension: students 

performed worse on inference questions as compared to the expository 

versions. Based on the results of Chapter 5, we conclude that narrative 

details should be avoided when students have to learn from texts.  

As described in Chapter 6, an eye-tracking experiment was set up to 

examine why pre-vocational students kept the narrative information more 

activated than the factual information when reading fictional narratives, and 

why historical narratives were not detrimental for text comprehension. The 

results did not support the idea that narrative information distracts 

students’ attention from the factual content in the first place, as was argued 

in previous studies (Lehman et al., 2007; McCrudden & Corkill, 2010). 

Students did not spend more time reading the factual content in the 

expository versions: students’ total reading times of factual content 

sentences immediately following narrative content were not affected by text 

genre, and their first-pass reading times and total reading times of the other 

factual content  were also the same across genres.  

In Chapter 5, we discussed two plausible explanations for the finding 

that students do not benefit from embedding factual content in narrative 

texts. The first explanation is that students might have difficulty 

maintaining their reading purpose – reading for learning instead of reading 

for entertainment – when reading fictional narratives, because the 

conventional structure indicates that they read narratives. As a result, they 

might build a coherent mental representation around the fictional narrative 

information rather than around the factual content.  

In Chapter 6, we discussed evidence for this explanation. Especially in 

the transition from narrative content to factual content (transition 

sentences), it seems that students had difficulty maintaining their reading 

purpose: learning from the text. First, we found that they processed 

incoming factual content faster when it immediately followed narrative 

content. Previous research has shown that participants read at a fast pace 

when reading for entertainment purposes (van den Broek et al., 2001). 

Therefore, our findings suggest that students engaged in reading narrative 

school texts as if they read for entertainment. Second, we found that 

students made more or longer regressions from the transition sentences to 
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previous information when reading narratives. This finding suggests that 

they engaged in problem solving activities caused by a switch from a 

narrative style to an expository style, and in the case of fictional narratives, 

also a change of story layer.  

The second explanation, which does not preclude the first, is that the 

fictional narrative information might block the construction of a coherent 

mental representation. We found that students made more regressions to 

information within the sentences when reading historical and fictional 

narratives compared to the expository texts. Furthermore, when reading 

fictional narratives they also made fewer and shorter regressions to previous 

sentences than when reading expository texts. These findings indicate that 

the narrative information – presented between the main ideas and less or 

even not relevant to the main ideas – interrupts the transition from one 

main idea to the next, and does not stimulate students to make inter-clausal 

and integrative connections between the current main idea and previously 

processed main ideas.  

Still, the results described in Chapter 6 also indicated that when 

reading historical narratives students were able to develop a coherent 

mental representation of the factual information: their comprehension scores 

on historical narratives did not differ from the scores on expository texts. 

This finding can be explained by the fact that the historical narrative content 

was more related to the factual content. As a result, the narrative content 

did not break the chain of the to-be-learned main ideas. However, 

constructing a mental representation of the factual content was more 

effortful, which was shown by the longer regression durations of both factual 

content sentences immediately following narrative content and the other 

factual content sentences, and by students’ judgments of their own 

comprehension.  

The results presented in Chapter 6 mirror the conclusions drawn from 

Chapter 4: making short ‘bridging’ regressions to information in previous 

sentences is an effective processing strategy to engage for the purpose of 

learning. Both chapters showed that successful comprehension is mediated 

by the amount, the duration and the location of regressions, and that 

students benefit from the presence of text features that trigger processes 

related to the continuous integration of new information.  

 

7.1.3. Interactions between reader and text characteristics  

In the previous sections, we presented the effects of textual characteristics 

on the level of structure and style on students’ cognitive processes and text 

comprehension. A fourth goal in the current thesis was to establish whether 

these text characteristics interact with reader characteristics by answering 

the following research question: 
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RQ4 How do the reader characteristics school level, reading proficiency 

and prior knowledge interact with text characteristics such as 

layout, the presence of connectives, and embedding of factual content 

within a narrative genre? 

 

Only in Chapter 2 did we find a three-way interaction effect between 

coherence marking, layout and school level: pre-vocational students 

benefited from connectives when completing sorting tasks regardless of the 

layout, while pre-university students benefited more from either explicit 

discontinuous texts or implicit continuous texts than from implicit 

discontinuous texts.  

However, in Chapter 4 we found no interaction effect of coherence 

marking and reading proficiency on students’ text processing and 

comprehension. This finding suggests that more-skilled readers in secondary 

education benefit from connectives just as much as less-skilled readers do, 

although previous studies reported that less-skilled adult readers make 

fewer inferences than skilled readers, that connectives reduce the need to 

make these inferences (Cain & Oakhill, 1999; Rapp et al., 2007) and that 

less-skilled readers benefit more from cohesion repairs in difficult texts 

(Linderholm et al., 2000). An explanation for this discrepancy is that 

different readers participated in the studies, that is Linderholm et al. (2000) 

studied advanced readers such as undergraduates, who are more 

experienced, more mature and more skilled in reading. The participants in 

our study were 12- to 15-year-old students, who have less reading experience 

and often less reading proficiency than undergraduates. Therefore, even the 

more-skilled participants in our study are in several respects similar to the 

less-skilled readers participating Linderholm et al.’s study.  

In Chapters 5 and 6, in which we investigated the effects of presenting 

factual content within a narrative on students’ text comprehension, 

appreciation and online processing, we measured both students’ reading 

proficiency and prior knowledge. We hypothesized that less- and more-skilled 

readers are hindered by adding less-related fictional information in 

measures of deeper text comprehension, such as bridging inference 

questions. Indeed, we found that all students showed a very similar pattern 

across text versions. Our findings were similar to findings among adults. For 

example, McCrudden and Corkill (2010) found that adults with higher as 

well as adults with lower verbal ability recalled less factual content than 

seductive details. Note that we are aware of previous findings that less-

skilled adults and children produced more irrelevant information when 

asked to remember the central elements of a passage they had read, and that 

they had difficulties with activating and maintaining themes, learning goals 

and reading purposes during reading (De Beni & Palladino, 2000; 

Linderholm & van den Broek, 2002; McNamara & O’Reilly, 2009).  
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Previous studies have also found that low-knowledge readers learned 

best from a text in which the factual content was embedded in a narrative 

genre (Wolfe & Mienko, 2007). Again, we did not find such an interaction 

between text genre and prior knowledge. Rather, our findings indicate that 

less-experienced readers in pre-vocational education have difficulties 

maintaining their reading purpose and distinguishing main ideas from less-

relevant information, regardless of their amount of prior knowledge. As a 

result, they benefited most from texts that only contain factual content and 

they cannot use the narrative information as a framework to connect 

information, as suggested by Wolfe and Mienko (2007).  

Our results also showed that pre-vocational students were able to 

monitor their perception of their prior knowledge about the text domain: the 

more students believed themselves to be knowledgeable on the topic, the 

more positive feelings they had about their comprehension of the text, and 

the higher their attractiveness and comprehension scores were. Note that 

measured prior knowledge did not make a difference. Thus, it makes sense to 

distinguish students’ perception of their prior knowledge and their actual 

knowledge measured by a test, because different constructs of prior 

knowledge are measured. At the same time, we do not know whether the 

prior knowledge questions used in experiment 3 were too difficult or whether 

they focused too much on details, such as specific names, dates and places. 

As a result, the differences in prior knowledge might be too small for us to 

find interactions with text genre. 

All in all, we can conclude that the effects of layout and coherence 

markers apply to pre-university as well as pre-vocational students, 

regardless of their reading proficiency. At the same time, we found that, 

particularly in pre-vocational education, the reader population is very 

heterogeneous: there are, for example, many dyslexic and second language 

readers. Although we controlled for these reader characteristics, future 

research is needed that investigates whether reader characteristics, such as 

second language reading proficiency, dyslexia, working memory span and 

reading attitude interact with coherence marking, layout and other cohesive 

text features, such as adding descriptive elaborations, topic headers, theme 

sentences, and rearranging words and sentences. 

Furthermore, we have shown that the effects of text genre apply to all 

subtypes of pre-vocational students, regardless of their reading proficiency 

and (measured/perception of) prior knowledge. Note, however, that in the 

third experiment only pre-vocational students participated. Therefore, we do 

not know whether students in higher levels, such as pre-university students, 

are also hindered by adding extraneous, less relevant information or if they 

have less difficulty suppressing irrelevant information.  

 



 

 

  Conclusion|149 

7.2 Issues for discussion and future research 

In this thesis, we investigated the effects of text features that affect a text’s 

structure or style. This approach answered many questions, but also led to 

additional questions about the way in which we manipulate text features, 

measure the effects of reader characteristics, and operationalize text 

comprehension. Next, we discuss these issues in more detail.   

 

7.2.1 Research on effective text features  

The construction of cohesive texts. The most important result that arose 

from the first chapters is that students in secondary education benefit from 

additive, temporal and causal connectives in school texts. Before we made 

coherence relations explicit, we investigated whether the coherence relations 

expressed by connectives were the same as in the implicit relation. Indeed, 

Millis et al. (1993) have shown that, without causal connectives, coherence 

relations can also be interpreted as additive or temporal relations. 

Furthermore, the authors found that, without adversative connectives, it is 

very difficult to establish any coherence relation between two clauses. 

In this thesis, however, we focused less on the effects of different types 

of connectives separately. Because we selected existing texts, there were too 

few observations to establish processing differences per type of coherence 

relation. For example, we added fewer temporal connectives than causal 

connectives, and if we did, they occurred mainly in the narrative texts. 

Hence, on the basis of our findings we do not know whether markers of 

various coherence relations are processed in the same way and whether the 

influence of, for example, causal connectives is larger than that of additive 

connectives.  

Some studies in which the effects of different types of connectives were 

investigated reported faster processing times for adversative, but not for 

additive or forward causal connectives (Golding, Millis, Hauselt, & Sego, 

1995; Murray, 1997), and for markers of consequence-cause or claim-

argument relations such as because, but not for markers of cause-

consequence or argument-claim relations such as so (Maury & Teisserenc, 

2005). However, in none of these studies was the relation between 

participants’ processing and their comprehension investigated. Hence, 

further research is required in order to fully understand the effects of 

different types of connectives separately. More specifically, the question 

arises as to which type of connective has the strongest impact on 

constructing a well-integrated mental text representation. We propose 

making coherence relations explicit that are crucial for constructing a 

coherent mental representation and/or that are difficult to process, such as 

causal coherence relations.  

Causal relations have often been identified as crucial for establishing a 

coherent text representation (Canestrelli, 2013; Graesser et al., 1994; Mulder 
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& Sanders, 2012; Trabasso et al., 1984).  At the same time, Sanders et al., 

(1993) argue that causal relations, such as claim-argument and problem-

solution are more complex than additive relations, because these causal 

relations presuppose additive ones. Therefore, we expect that students 

benefit more from causal than from additive connectives. Other studies have 

shown that other difficult coherence relations are relations in which the 

discourse is discontinuous, such as adversative relations in which markers 

such as but signal discontinuity, and backward temporal and causal 

relations, in which markers such as because, prior to and before mark a 

nonlinear order of events (Bestgen & Vonk, 2000; Sanders & Canestrelli, 

2012; Murray, 1997).  

 

The influence of layout. Another important result of this study, 

described in Chapters 2 and 3, is that students benefit most from explicit 

texts presented in a continuous layout. In contrast, texts in a discontinuous 

layout do not result in better comprehension scores (Chapter 2) and disrupt 

students’ online processing (Chapter 3). In our experiments, we designed 

texts in such a way that sentences presented on one line contained 

approximately ten to twelve words, or 65 to 75 characters including spaces. 

However, we did not systematically vary line length in order to investigate 

whether and how line length influences students’ text appreciation, 

comprehension and online processing.  

At the same time, there are many differences in line length between 

school books used in secondary education. In some school books, texts are 

presented in two columns and have a narrower line length, as was shown in 

example (3), while in other school books texts are presented in one column 

and lines contain relatively many characters, as in example (4).   

(3) De Europese samenwerking begon 

in de landbouw. Ruim de helft van 

het geld werd gebruikt voor 

landbouwmaatregelen. Het eerste 

doel was genoeg voedsel 

produceren. Tegenwoordig zijn ook 

het milieu en de economie 

belangrijk in de landbouw.  

 

 

Binnen de EU zijn verschillende 

soorten landbouw te onderscheiden. 

1. De traditionele landbouw 

 komt voor in bergachtige en 

heuvelachtige gebieden. 

 heeft weinig toekomst. 

2. De moderne landbouw 

 zit vooral dicht bij steden en in 

vruchtbare vlakten. 

 … 

 

(4)  De Europese samenwerking begon in de landbouw. Ruim de helft van het geld 

werd gebruikt voor landbouwmaatregelen. Het eerste doel was genoeg voedsel 

produceren. Tegenwoordig zijn ook het milieu en de economie belangrijk in de 

landbouw. (…) 
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The European cooperation started in agriculture. More than half of the money 

was spent for taking agricultural measures. The first goal was to produce enough 

food. Nowadays, the environment and the economy are also important in 

agriculture.  

Within the EU (European Union) there are several types of agriculture: 

1. Traditional agriculture 

 is located in mountainous and hilly areas. 

 has little future. 

2. Modern agriculture 

 is mainly located close to cities and fertile areas.  

 … 

 

However, little is known about the effects of the number of columns and 

differences in line length. For example, Gregory and Poulton (1970) found 

that less-skilled readers rated their comprehension as higher for printed 

texts with a narrower line length, that is of approximately seven words. For 

digital documents, Bernard, Fernandez and Hull (2002) found that adults 

prefer medium line lengths of approximately 65 to 75 characters per line, 

while children appreciate the narrowest line length of 45 characters per line. 

These findings suggest that it may be beneficial for young and less-skilled 

readers to use narrow lengths.  

Note that we did not measure students’ text appreciation of layout. 

However, some publishers and teachers mentioned that students appreciate 

texts that have a well-arranged view and in which sentences are presented 

on shorter lines. In a follow-up experiment, we can systematically vary the 

number of columns and line length, and ask students to select the text they 

prefer to read, both in printed and digital conditions. 

Furthermore, only readers in secondary education participated in our 

experiment. Students in secondary education read their school texts for 

learning. In order to do that, they use both basic reading skills, such as 

efficient word decoding, fluent reading and vocabulary knowledge, and 

higher reading skills, such as making inferences and activating prior 

knowledge. In contrast, children in the first levels of primary education have 

to master efficient and accurate basic reading skills. Further research is 

needed to investigate whether the findings of layout presented in this thesis 

also apply to young readers in primary education. Perhaps these beginner 

readers do benefit more from texts with a discontinuous layout, because they 

do not have to make a return sweep to the next line in order to complete 

reading the clause. Indeed, previous studies have shown that for many 

inexperienced and developing readers parsing a sentence into phrases and 

clauses is problematic (Fuchs et al., 2001; LeVasseur et al., 2006). 

 

The construction of narrative texts. Chapters 5 and 6 have shown that 

embedding factual content in narratives is not an effective strategy to make 
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school texts more comprehensible. An alternative explanation for this finding 

is that differences in text processing and comprehension could be attributed 

to overall text length. Indeed, we added narrative content in the narrative 

versions instead of reformulating the factual content. As a result, we were 

able to compare students’ processing times of factual content across versions. 

At the same time, text length increased: the historical and fictional 

narratives were twice as long as the expository versions, and it may be easier 

to comprehend factual content from shorter texts than from longer texts, 

especially for less-skilled readers or readers in pre-vocational education.  

We will refute this explanation for several reasons. First, if text length 

was a confounding factor, we would have found lower text comprehension for 

both the historical and fictional narratives, because both versions were twice 

as long as the expository versions. However, we only found a detrimental 

effect of adding narrative content for the fictional narratives, while text 

comprehension of the historical narratives did not differ from the expository 

versions. Second, although we found that students performed worse on 

comprehension questions about the factual content in fictional narratives, 

they scored very well on the comprehension questions about the narrative 

content, even when the answers to the questions were to be found in the 

middle or final paragraphs of the texts. Third, if text length affected 

students’ cognitive processes and text comprehension, we would have found 

that students’ first pass and total reading times for the factual content after 

transition sentences in the narrative versions would be influenced. In 

contrast, we mainly found differences in processing on factual content 

sentences directly subsequent to narrative content. 

At the same time, further research might focus on narrative texts that 

are presented in a different format from the current study, for example, 

separately and prior to the factual content. Another possibility is adding 

explanatory factual content to the expository versions. In both cases, the text 

length would remain identical across versions. Alternatively, future research 

could focus on narrative text features that do not significantly increase text 

length, such as the use of present versus past tense and changing the point 

of view, such as he/they versus I/we.  

 

7.2.2 The role of reader characteristics 

Prior knowledge. In the experiments developed to measure the effects of 

connectives and layout, we did not measure students’ prior knowledge in an 

independent test. However, previous studies reported that prior knowledge 

interacts with the presence of connectives: McNamara et al. (1996) and 

Kamalski et al. (2008) found that only low-knowledge readers benefit from 

cohesive texts, while high-knowledge readers benefited more from implicit 

texts. An explanation is that high-knowledge readers do not rely on the 

instructions provided by connectives (Sanchez, Lorch, & Lorch, 2001). 
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Another explanation is that explicit texts cause these readers to process the 

text passively, because they do not need to make many inferences, while 

texts low in cohesion promote inference-making (Gilabert et al., 2005).   

In our experiments, however, we selected topics that had not been 

taught during the first years of secondary education. Furthermore, young, 

less-experienced readers participated in this study while, in the studies of 

McNamara et al. (1996) and Kamalski et al. (2008), the participants were 

undergraduates, who can be classified as ‘more-experienced, more-skilled 

reader’s. We would like to argue that if many students have insufficient 

reading proficiency and prior knowledge (which they have to acquire from 

their school texts), it is reasonable not to expect an interaction effect between 

coherence marking and prior knowledge for these young readers. However, 

future research will have to establish whether this assumption is true. 

 

Reading proficiency. In the first experiment presented in Chapters 2 

and 3, we only included ‘school level’ as an indicator for students’ reading 

proficiency. However, we have to conclude that including the factor school 

level is problematic for several reasons. Although we found that students 

from higher educational levels obtained higher scores on comprehension 

tasks than students from lower levels, we cannot explain exactly why this is 

the case: pre-university students might have better decoding skills and 

inference-making skills, more prior knowledge and/or a better memory for 

the text (cf. Cain & Oakhill, 1999; Hannon & Daneman, 2001; Rapp et al., 

2007). 

In addition, we cannot simply classify pre-university students as ‘skilled 

reader’s and pre-vocational students as ‘less-skilled reader’s, because our 

data in Chapters 2, 3 and 4 have shown that there is considerable variance 

within all school levels: within each school level, similar minimum and 

maximum scores were found for inference questions and sorting tasks. 

Therefore, if reader characteristics are to be taken into account as 

intermediating factors, an independent measure of students’ reading 

proficiency is necessary to investigate the effects of text features on text 

processing and comprehension. 

 

7.2.3 Differences between perceived and measured text comprehension 

We propose examining students’ perception of text difficulty as well as their 

measured text comprehension using comprehension tasks. Several 

intervention and readability studies only based their conclusions about text 

difficulty on reader’s judgments and text appreciation (cf. Bernard et al., 

2002; Gregory & Poulton, 1970; McNamara & Graesser, in press).  

However, we do not know whether pre-vocational students, who are 

often bored by the educational texts they are required to read, and don’t like 

reading books in their free time (Land, 2009), are able to rate text difficulty 
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and attractiveness in a meaningful way. For example, we did not find any 

effect of text genre on attractiveness of the school texts under investigation 

(see Chapter 5). An explanation is that they rated all versions as ‘boring’, 

‘uninteresting’ and ‘unpleasant’, because they have an overall negative 

attitude toward reading. Further research is needed to investigate whether 

scale questions and questionnaires are valid measures of reader’s attitude 

about text attractiveness. At the same time, we found that pre-vocational 

students were able to rate their prior knowledge of a text’s domain, and its 

complexity – we found main effects of perceived prior knowledge on text 

attractiveness, perceived and measured text comprehension, and we found 

an effect of text genre on perceived text comprehension. Thus, it seems that 

they were able to evaluate their knowledge and performance.   

Furthermore, the question arises as to whether judgments about text 

comprehension and difficulty are similar to measured text comprehension 

and difficulty. Indeed, similar to Land’s findings (2009), we found a 

mismatch between students’ text appreciation, their perceived text 

comprehension and their measured comprehension. Pre-vocational students 

perceived history narratives as more difficult to read than the expository 

versions, while we did not find a difference between these versions on the 

comprehension measure. In addition, students scored lower on 

comprehension tasks when reading fictional narratives than when reading 

expository versions, but they did not judge the fictional narratives as ‘more 

difficult’.  

Thus, although studies by Gregory and Poulton (1970) and Bernard et 

al. (2002) reported, for example, that readers prefer texts with narrower line 

lengths, these findings do not automatically imply that these line lengths 

also result in processing advantages and a more coherent mental 

representation of the text’s meaning. Hence, more research is needed to 

investigate how perceived and measured text comprehension and difficulty 

are related to each other, and whether reader’s judgments about text 

comprehension may be used as text comprehension measure. 

 

7.2.4 Measuring students’ text comprehension? 

We constructed several tasks to measure students’ text comprehension. We 

selected comprehension tasks that specifically addressed the situation model 

for two reasons. First, students have to learn from school texts, which 

requires higher-order processing. Second, we selected comprehension tasks 

that are sensitive enough to find effects of text features, such as coherence 

marking, layout and text genre. Because more global comprehension 

measures such as free recall have been shown not to be sensitive enough to 

measure effects of coherence marking (McNamara et al., 1996; Degand & 

Sanders, 2002; Spyridakis & Standal, 1987), we constructed open-ended 

bridging inference questions, sorting tasks, and, in the first experiment, 



 

 

  Conclusion|155 

true-false statements. Below, we will discuss the validity and effectiveness of 

these tasks in more detail.  

 

Bridging inference questions. In each experiment, we constructed open-

ended bridging inference questions that addressed the situation model, as is 

common in other studies (Best et al., 2008; Degand & Sanders, 2002; 

Kamalski et al., 2008; Kintsch, 1998; Land, 2009; O’Reilly & McNamara, 

2007; Ozuru et al., 2009). Indeed, for answering the questions, students had 

to coordinate multiple pieces of information and to infer coherence relations 

between at least two clauses (McNamara, 2001; O’Reilly & McNamara, 

2007). Based on the findings presented in the current work, we can conclude 

that bridging inference questions are sensitive enough to measure the effects 

of coherence markers, layout, and text genre.  

An important question, however, is whether bridging inference 

questions assess different levels of text comprehension for students who read 

the explicit versions than for students who read the implicit versions of the 

experimental texts. For the versions without connectives, it is clear that, in 

order to be able to answer these questions, readers needed to engage in 

inferencing activities to determine the nature of the coherence relations. 

These inferencing activities are related to the situation model. For the 

explicit versions, however, the picture is less self-evident. Myers et al. (1987) 

consider connectives to be relational propositions because they specify the 

relation between clauses. This indicates that connectives are part of the 

textbase, and that, for the explicit versions, the bridging inference questions 

could have simply measured an effect of connectives on the quality of a 

reader’s textbase representations. Indeed, bridging inference questions only 

require an inference if the answer is not found directly in the text. 
This does not imply, of course, that readers do not make other 

inferences as well. For instance, Cozijn et al. (2011) have shown that readers 

also make inferences when reading explicit coherence relations. These 

inferences consist in justifying the marked coherence relation: readers check 

it against their world knowledge – typically an activity at the situation-

model level. This is why we propose that bridging inference questions 

address both students’ textbase and their situation model for texts with 

implicit coherence relations as well as for texts with explicit coherence 

relations. Note that our results indicate that students had less difficulty in 

making justifying inferences than in making bridging inferences. Indeed, 

when they read implicit texts, establishing coherence is more effortful and/or 

less successful than when they read explicit texts. 
Another issue for further research is the improvement of the reliability 

scores. Although the reliability of the bridging inference questions across 

texts was sufficient, in all experiments the reliability per text was somewhat 

low. Higher reliability scores might be obtained by using multiple choice 
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bridging inference questions, as Sheehan & O’Reilly (2012) have shown that 

deep comprehension can also be assessed using a selected response format. 

 

Sorting tasks. Understanding local passages of texts is necessary but 

insufficient for learning. Therefore, we also constructed sorting tasks in 

which students had to categorize a set of sentences from the text into groups, 

or time ordering tasks in which students had to put the numbers of the 

sentences in the correct boxes of a timeline (Kamalski et al., 2008; Kintsch, 

1998; McNamara et al., 1996; Land, 2009). In order to construct a more 

global understanding of the text, students had to use their world knowledge 

as well as the knowledge they obtained from the text about the temporal and 

causal sequence of central text ideas and events. 

It seems to us that the issue of how to operationalize students’ global 

text comprehension is a crucial one in further research in discourse 

comprehension. Indeed, the effects on the sorting and time ordering tasks 

used in our experiments were mixed, or not generalizable over texts. We 

found  

 

 a complex three-way interaction between reader and text characteristics 

(Chapter 2) 

 no effects of text features on sorting tasks (see Chapter 4) 

 no correlation between reading times and scores on sorting tasks, 

contrary to the significant correlation between reading times and scores 

on bridging inference questions described in Chapter 3. 

 low reliability across texts, contrary to the sufficient reliability scores 

for bridging inference questions discussed in Chapters 5 and 6.  

 

Below, we will discuss these effects in more detail. In Chapter 2, we 

found that pre-vocational students benefited from coherence marking 

regardless of layout, while pre-university students only needed connectives 

when texts were presented in discontinuous texts. As long as texts are 

presented in a natural, continuous way, pre-university students seem to be 

able to build a macrostructure of the text, regardless of the presence of 

connectives.  

However, we are cautious to interpret the interaction effects presented 

in Chapter 2 because these effects seem to be contradictory to the findings in 

Chapters 3 and 4. We could not replicate the interaction between coherence 

marking and reader characteristics, such as school level and reading 

proficiency, either in local-oriented or in global-oriented comprehension 

tasks. In Chapter 3, we showed that the explicit texts with a continuous 

layout resulted in faster first-pass reading time and regression path 

duration, while, in texts with a discontinuous layout, connectives slowed 

down the reading process. Furthermore, the sorting and time ordering tasks 
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described in Chapter 4 were not sensitive enough to find any effects of 

coherence marking. At the same time, we showed (in Chapter 2 through 4) 

that the effects on students’ online processing and bridging inference tasks 

were unambiguous and replicable. 

Therefore, more research is needed to examine whether the effects of 

text features such as connectives and layout depend on the 

operationalization of a reader’s global situation model. In Chapter 2, we 

presented partial correlation coefficients between different reading times per 

region and scores on the bridging inference tasks, after excluding the effect of 

the independent factor ‘school level’ (pre-university vs. pre-vocational level). 

We found significant negative correlations between reading times and 

comprehension scores, except for the regression path duration in region 3. 

This finding implies that the way in which pre-vocational and pre-university 

students processed clauses is related to their performance on the 

comprehension tasks: those who read the clauses faster obtained higher 

comprehension scores. In other words, their text comprehension measured, 

as by bridging inference questions, was influenced by the amount of cognitive 

effort it cost to process text information.  

By performing additional analyses, we investigated whether students’ 

performance on sorting and time ordering tasks is also related to the way in 

which they process the text. We computed partial correlation coefficients 

between the scores on the sorting and time ordering tasks and the reading 

times per region. Table 1 reports the correlation coefficients per region and 

comprehension task.1 

 

 

                                                        
1  See Appendix 4 for the parameter estimates and standard errors of the 

connections between the comprehension score and reading times per region and 

task type. 
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Table 1 Correlations and strength of correlations (between brackets) between the 

comprehension score and reading times per region and comprehension measure 

 
Score bridging inference 

tasks 

Score sorting / time ordering 

tasks 

 Total reading Time 

Region 0 -.36 (.13)* -.42 (.18)* 

Region 1 -.30 (.09)* -.28 (.08) 

Region 2 -.33 (.11)* -.29 (.08) 

Region 3 -.31 (.10)* -.30 (.09) 

 First-pass reading time 

Region 0 -.50 (.25)* -.53 (.28)* 

Region 1 -.37 (.14)* -.37 (.14) 

Region 2 -.46 (.21)* -.51 (.26)* 

Region 3 -.39 (.15)* -.47 (.22)* 

 Regression Path duration 

Region 0 -.43 (.19)* -.38 (.14) 

Region 1 -.34 (.12)* -.35 (.12) 

Region 2 -.39 (.15)* -.38 (.14)* 

Region 3 -.19 (.04) -.07 (.01) 

* Correlation coefficient is significant (p < .05) 

 

While, for bridging inference tasks, all negative correlations between 

reading times and comprehension scores are significant – except for the 

regression path duration in region 3 – for sorting and time ordering tasks we 

found that most correlation coefficients are not significant. Particularly 

students’ text processing times of region 1, the region at which we found the 

most effects of layout and coherence marking, are not related to students’ 

scores on sorting and time ordering tasks.  

Although we found that students’ text comprehension, as measured by 

bridging inference questions, was related to the way in which students 

processed clauses, we did not find such a straightforward relation between 

students’ processing and their scores on the sorting and time ordering tasks. 

In other words, it seems that students use additional strategies to answer 

the sorting and time ordering tasks. Indeed, the sentences which students 

had to order or categorize were given and identical to the sentences 

presented in the text. As a result, when answering the question, students 

could also use their general knowledge about time ordering and causality 

even though they did not construct a coherent mental representation of the 

central text ideas. For example, after reading the text ‘The entrepreneur’, 

students had to put eight sentences about the business of an unprofitable 

retailer, shown in example (5), in the correct boxes of a timeline.  
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(5)  1. The retailer sells his products too expensively. 

  2. The retailer can put money aside for bad times.  

3. The retailer invests in purchasing products. 

4. There is almost no gross profit. 

5. The retailer sells too little to his customers.  

6. The business is unprofitable.  

7. There are many fixed costs to pay.  

8. The retailer has to pay with his savings. 

 

When answering sorting and time ordering tasks, students can use prior 

knowledge and logical reasoning strategies. For example, they can conclude 

that the reason for selling too few products (5) is that products are too 

expensive (1) and as a consequence, that there is no profit (4). This logical 

reasoning is not possible when answering the open-ended bridging inference 

questions, because answers that were actually correct but not mentioned in 

the text were rated as ‘wrong’. This could explain why we did find a relation 

between students’ online processing and their scores on bridging inference 

questions, but not between reading times and students’ scores on sorting and 

time ordering tasks (see Chapter 3), and why sorting and time ordering tasks 

seem not to be sensitive to the effects of coherence marking (see Chapter 4).  

In summary, further research is needed to investigate better ways to 

measure students’ global situation model rather than measuring both their 

construction of a global mental representation when they read, and logical 

reasoning and activating general knowledge when they answer the 

questions. Future research may, for example, explore the extent to which 

students’ scores on sorting and time ordering tasks differ between students 

that have not read the texts and students that have read the texts.  

Furthermore, it is necessary to investigate whether the different types 

of sorting tasks measure the same construct. In our experiments, we 

constructed sorting tasks in which students had to categorize sentences into 

meaningful groups and time ordering tasks in which students had to put the 

sentences in the correct order. For example, while for one of the narrative 

texts described in Chapter 4 students had to put several sentences in the 

correct temporal order, for the other narrative they had to assign traits, 

mental states, and scenes that were caused by a character to the correct 

character label. And for one of the expository texts, they had to put several 

organisms and their traits in a causal scheme. We do not know whether 

these different tasks measured different dimensions of students’ global text 

comprehension. 

Finally, more research is needed to examine whether there are 

interactions between sorting task types and text type. For example, sorting 

and ordering tasks that addres temporal coherence between the text’s main 

ideas seem to be more suitable for measuring students’ global understanding 
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of narrative texts. Indeed, previous studies have shown that narratives 

contain a relatively high number of temporal relations. In contrast, 

expository texts have a greater range of causal and logical relations (Coté et 

al., 1998; McNamara et al., in press). For these texts, logical and causal 

ordering of events and scenes seem to be more fruitful for measuring the 

effects of text features on students’ global situation model.  

Our data provide evidence for our claims about the operationalization of 

different dimensions of global text comprehension and possible mediating 

effects of text characteristics. For the third experiment, presented in Chapter 

5, we also constructed sorting and time ordering tasks to investigate the 

effects of embedding factual content in narratives. Note that we did not 

discuss the effects of embedding factual content in narratives on sorting and 

time ordering tasks in Chapters 5 and 6. Although the tasks were similar to 

the tasks described in Chapters 2 and 4, the reliability analyses showed that 

the different sorting tasks did not measure the same theoretical construct 

across texts – that is, students’ global text comprehension. We computed the 

reliability in two ways. First, we measured whether different questions 

measured the same theoretical construct per text, and second, we computed 

whether the questions measured the same theoretical construct across texts, 

because all students read three texts. Although the reliability scores of the 

items per text were comparable with the scores of the inference questions 

(.53 < α < .61), the reliability scores across texts were very low (ρ = .25), 

while the reliability scores of inference questions across texts was high (for 

inference questions about factual content ρ = .82; for inference questions 

about narrative details ρ = .86). For this reason, we could not interpret the 

results. 

 

True-false statements. In Chapter 2, we also constructed true-false 

statements to investigate whether coherence marking and layout influence 

students’ textbase representation. To answer these textbase questions 

correctly, students had to connect multiple propositions in the textbase 

representation. The results showed that the true-false statements did not 

show any effects of coherence marking. At the same time, the scores on true-

false statements were much higher than the scores on the other 

comprehension tasks. This finding indicates that the true-false format is not 

an optimal format for measuring the effects of text features such as layout 

and coherence marking. Indeed, readers did not have to generate the answer 

themselves, as is the case for open-ended bridging inference questions, but 

they only had to verify whether a statement was true or false. Thus, true-

false statements could be answered partly on the basis of recognition and 

reasoning, and provided richer retrieval cues than open-ended questions. 

In summary, our conclusions about measuring students’ text 

comprehension are twofold. First, if we want to measure learning, higher-
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order processing and deeper text comprehension, we should select 

comprehension tasks that measure students’ situation model, in other words, 

tasks that require active inferencing and adequate prior knowledge. Further 

research is needed to investigate whether, for example, the amount of recall 

is a good measure of students’ situation model. Indeed, a large amount of 

text recall could be about individual facts and clauses, and thus concerns the 

textbase representation. Second, we have to conclude that not all 

comprehension tasks are sensitive enough to measure a) students’ situation 

model and b) the effects of text features, such as coherence marking, layout 

and text genre. Which comprehension measures should be selected for 

tapping into the various levels of text representation should be a major 

challenge for comprehension studies, both from a cognitive and from an 

educational perspective.  

 

7.3 Implications for educational practice 

We would like to recommend authors, educational publishers and teachers to 

select and design school texts on the basis of evidence-based guidelines 

instead of on the basis of beliefs and intuitions, such as using short 

sentences. Our research shows that using such beliefs as guidelines for 

developing educational materials has detrimental effects on students’ 

processing and comprehension of school texts.  

 Our results also show that an understanding of the effectiveness of 

text features should be established by examining students’ cognitive 

processing. We found that text features that trigger readers to make short 

regressions to previous text information and resulting in faster processing of 

subsequent information lead to better text comprehension. Below, we present 

five pieces of advice, based on our results summarized in the bullet lists:  

 

 Add coherence markers, such as connectives, to school texts where 

necessary 

o Students make more short regressions  

o Students process upcoming text information faster 

o Students obtain higher comprehension scores 

 Present texts in a continuous layout 

o Students process upcoming text information faster 

o Students do not comprehend texts with a discontinuous layout 

better 

 Avoid adding narrative text features and distracting details 

o Students make more inter-clausal integrative regressions without 

them 

o Students obtain higher comprehension scores without them 
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o There is no evidence in our results that suggests that students 

appreciate narrative school texts more than school texts that only 

contain factual content 

 Do not differentiate the lay-out, structure and style of school texts solely 

on the basis of school level 

o The effects of connectives, layout and narrative text features apply 

to all students, regardless of school level, reading proficiency and 

text genre 

 Focus both on the design of school texts and on upgrading students 

reading strategies and higher-order reading skills (cf. Broer et al., 2002; 

Meyer & Poon, 2001), because students need to learn how to deal with 

less-cohesive texts and texts that contain narrative details  

 

7.4 Conclusion 

The results presented in this thesis show that investigating students’ 

reading processes and text comprehension provides effective textual 

guidelines for educational publishers. In Chapter 1, we introduced the figure 

Oakland and Lane (2004) used to show the most critical reader and text 

characteristics that influence reader’s text comprehension.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Factors that contribute to text difficulty (Oakland & Lane, 2004: 248) 

 

The results of our study provide evidence for the claim that educational 

publishers should focus on effective text factors, such as idea density and 

cognitive load, rather than on reader factors, such as motivation and 

engagement. Indeed, using narrative text features seems to have no positive 
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effects on students’ appreciation, while textual features that decrease 

students’ cognitive load, such as the presence of connectives and a 

continuous layout, are beneficial to all students in secondary education.  

At the same time, this thesis contributes to theoretical and empirical 

issues, such as how students process texts in different genres, how reader 

and text characteristics interact and affect students’ text processing and 

their ability to create a coherent mental representation, and how we can 

operationalize complex processes of text comprehension in an optimal way. 

Perhaps most importantly, the results of this thesis show that combining on- 

and offline data is a fruitful means of generating evidence-based advice on 

ways to improve the readability of textbooks. For this reason, we would like 

to call for more interaction and collaboration between researchers and 

linguistic experts on the one hand and teachers and educational publishers 

on the other hand in a joint endeavor to construct optimally comprehensible 

texts.   
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Appendix 1 

 

1A Experimental texts described in Chapter 2 and 3 
Two examples of an explicit version with a continuous layout.  

(We only included the connectives in the explicit version.) 

 

Hygiene in the Middle Ages 

In the Middle Ages people lived in a very unhealthy way. Nobody did care about garbage 

and about unpleasant odors. There were no sewers, and there were very few toilets. At 

night, people used a chamber pot. They emptied this pot on the road. During the day, 

people defecated above a type of box with a hole. Such box with a hole stood over a canal or 

a cesspool. The faeces fell into the cesspool, but there was no water in it. Therefore, a 

cesspool stank worse than a canal. Around the fifteenth century, the toilets were more 

luxurious. The floor was strewn with fragrant herbs, and for toilet paper, people used 

stripes of linen.  

A bath with hot water was only for rich people, because it was difficult to get hot 

water. They used expensive linen cloths on the floor. Also, they put expensive bath oil in 

the water. As a result, the water smelled nice during bathing. Workers almost never did 

take a bath, because taking a bath was too expensive. In order to take one bath, a worker 

had to work a whole week.  

In the Middle Ages, diseases spread very fast, because basements, kitchens and 

cupboards were full of rats. The rats were full of fleas, and the fleas wore terrible diseases 

with them. Just imagine the plague. The plague caused a lot of black bumps all over your 

body. That’s why the plague called the Black Death. The plague was about 1347 and 1351. 

In Europe and Asia, about 25 million people died.  

 

Wig or no wig 

In the seventeenth and eighteenth century wigs were very fashionable. Louis the 

Fourteenth began wearing a wig, because he was ashamed of his bald head. Many men 

imitated the French king in everything. That’s why they bought a wig just like the king. 

Also, many men wore a wig to impress. They spent a lot of money to buy a new wig. Other 

men thought a wig prevented the occurrence of lice. That’s why they shaved their heads 

entirely bald. This way the vermin could not settle in their hair anymore. But that was not 

true, because the lice crawled just as happy in a wig as in real hair.  

There were many types of wigs for sale. The expensive wigs were made of women’s 

hair. This hair mainly came from poor women, because they could earn some money with 

their hair. For rich women, there was no need to sell their hair. Other wigs were made of 

horsehair. Such wigs were a lot cheaper. Moreover, their curls stayed in place even when it 

rained. Therefore, poor men bought wigs of horsehair.  

Not only men wore wigs. Women also wore them. Very big wigs were especially 

popular among women, because Queen Marie Antoinette wore these wigs at parties. Many 

women imitated her. However, the women with big wigs had to be careful where they 

walked, because the wigs became easily entangled. The big wigs were not very hygienic, 

because they were full of lice and other critters. Sometimes there were even mice in the 

wigs. Hence, wearing a big wig was no fun at all.  

For many women, a big wig was not special enough. Therefore, they decorated their 

wig with flowers, hats and boats. Sometimes, they put bird cages with birds in their wigs. 

Some wigs weighed more than one kilo because of all the decorations. 
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1B Measures of error per model described in Chapter 2 
(In each table, the best fitting model is indicated with an asterisk.) 

 

Table 1 True-false statements: measure of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant 4014.39  4  

2.   Model 1 + Coherence 4014.18 2-1 = .21 5 .65 

3.   Model 1 + Layout 4013.53 3-1 = .86 5 .35 

*4. Model 1 + Level 3986.66 4-1 = 27.76 6 < .001 

5.   Model 4 + Coherence x Layout 3985.45 5-4 = 1.21 9 .75 

6.   Model 4 + Coherence x Level 3985.97 6-4 = .69 9 .88 

7.   Model 4 + Layout x Level 3983.15 7-4 = 3.51 9 .32 

8.   Model 4 + Coherence x Layout x Level 3982.07 8-4 = 4.59 15 .87 

 

Table 2 Inference questions: measure of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant 4254.44  4  

2.   Model 1 + Coherence 4246.37 2-1 = 8.07 5 .005 

3.   Model 2 + Layout 4246.34 3-2 = .03 6 .86 

*4. Model 2 + Level 4187.70 4-2 = 58.67 7 < .001 

5.   Model 4 + Coherence x Layout 4187.23 5-4 = .47 9 .79 

6.   Model 4 + Coherence x Level 4184.37 6-4 = 3.33 9 .19 

7.   Model 4 + Layout x Level 4187.50 7-4 = .20 10 .98 

8.   Model 4 + Coherence x Layout x Level 4181.17 8-4 = 6.53 15 .58 

 

Table 3 Sorting task: measure of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant 4250.10  4  

2.   Model 1 + Coherence 4248.82 2-1 = 1.28 5 .26 

3.   Model 1 + Layout 4250.08 3-1 = .02 5 .89 

4.   Model 1 + Level 4196.75 4-1 = 53.35 6 < .001 

5.   Model 4 + Coherence x Layout 4191.60 5-4 = 5.15 9 .16 

6.   Model 4 + Coherence x Level 4192.58 6-4 = 4.17 9 .24 

7.   Model 4 + Layout x Level 4194.44 7-4 = 2.31 9 .51 

*8. Model 4 + Coherence x Layout x Level 4178.97 8-4 = 17.58 15 .04 
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1C Parameter estimates of the connections between scores 

and reading times described in Chapter 3 
 

Table 1. Parameter estimates and standard errors (between brackets) of the connections between the 

comprehension score and reading times per region 

 First-pass reading time 

 
Comprehension 

score 

Region 0 Region 1 Region 2 Region 3 

Region 0 -.047 (.017) .058 (.012)    

Region 1 -.027 (.012) .029 (.007) .033 (.006)   

Region 2 -.041 (.014) .042 (.008) .042 (.006) .052 (.008)  

Region 3 -.030 (.012) .039 (.007) .038 (.006) .042 (.006) .037 (.007) 

 Regression Path duration 

 
Comprehension 

score 

Region 0 Region 1 Region 2 Region 3 

Region 0 -.047 (.018) .078 (.015)    

Region 1 -.037 (.015) .078 (.011) .073 (.011)   

Region 2 -.042 (.016) .071 (.011) .076 (.010) .074 (.011)  

Region 3 -.018 (.014) .059 (.010) .059 (.009) .057 (.009) .059 (.009) 

 Re-reading Duration 

 
Comprehension 

score 

Region 0 Region 1 Region 2 Region 3 

Region 0 -1.315 (.468) .058 (.012)    

Region 1 -.731 (.330) .029 (.007) .033 (.006)   

Region 2 -1.131 (.385) .042 (.008) .042 (.006) .052 (.008)  

Region 3 -.848 (.335) .039 (.007) .038 (.006) .042 (.006) .037 (.007) 

 Total reading Time 

 
Comprehension 

score 

Region 0 Region 1 Region 2 Region 3 

Region 0 -.037 (.016) .068 (.012)    

Region 1 -.033 (.015) .068 (.010) .075 (.011)   

Region 2 -.036 (.015) .062 (.010) .075 (.010) .073 (.010)  

Region 3 -.029 (.014) .052 (.009) .066 (.009) .063 (.009) 0.056 (.009) 
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2A Experimental texts and items described in Chapter 4 
(We only included the connectives in the explicit version.) 

 

Passage of the narrative The poaching boy  

One day in 1789 Annette is riding her horse on her father’s land. Her father is a rich baron 

in France. He owns a lot of land. Many farmers live on his land. They are all called tenant 

farmers, because they rent a part of the baron’s land to live and work on. But the baron’s 

land is so large that Annette gets lost. As soon as she stops and looks where she is, she 

really gets scared, because she sees a boy along the way. He is older and much bigger than 

she is, and he stares at her with a mean look. Then Annette sees two dead, skinned rabbits 

hooked to the belt of the boy. That’s why she thinks: “That’s a capital crime, because you 

will be hanged if you get caught”.  

The boy looks familiar. What should she say? She has to show that she is not 

afraid. So she says with a tough face: “Hello sir.” “Hello Madame”, he says unkindly. Then 

she suddenly knows who he is: Nicolas Debar, the son of one of her father’s tenant farmers. 

She met him two years ago, when she joined her father on an inspection ride to the tenant 

farmers. At that time he was afraid of her father, the baron. Annette looks at the rabbits 

again, and says: “Did you know that you could be hanged for that?” Nicolas laughs 

mockingly. That’s why she asks angrily: “Don’t you care at all?” Nicolas tosses his head and 

looks at her, hissing: “What do you know about hunger!” “Have you ever skipped one meal?” 

Annette is startled. “My father…” Nicolas interrupts her angrily: “Your father has killed 

my mother."  

 

Bridging inference questions about The poaching boy 

Question 1.  Annette meets Nicolas when she is riding in the forest. Annette says to him 

that he commits a capital crime. Why does Annette say that? What does she 

see?  

Question 2.  In the past, there was a moment that Nicolas was very afraid of Annette’s 

father, the baron? When did that happen?  
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Below you see ten nine sentences. These sentences are all about Annette, Nicolas, and 

their families. Put the sentences in the correct boxes, that means in the correct order. 

Each sentence fits in one box. One sentence doesn’t fit in any of the eight boxes. Put that 

sentence in the circle. The fourth sentence has already been given.               

 

1. Nicolas’ mother dies.  

2. Annette is going to the farm of Nicolas' father with food. 

3. Annette joins her father on an inspection ride to the tenant farmers.  

4. The tenant farmers have to provide a lot of grain to the baron. 

5. Nicolas catches two rabbits in the forest.  

6. Nicolas’ parents do not have enough food for themselves. 

7. Annette devises a plan to help Nicolas. 

8. Nicolas’ father eats the food that was in Annettes’ basket.  

9. Annette is riding when she meets Nicolas in the forest. 

10. At the dinner, Annette discuss with her father and sister. 

 

 

 

 

 
Time ordering task about The poaching boy 
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Passage of the expository text The entrepreneur 

Would you like to become an entrepreneur in the future? An entrepreneur is someone who 

runs his own business. There are entrepreneurs in healthcare, such as GPs and dentists. 

Furthermore, there are entrepreneurs who are artists and entertainers by profession. 

Farmers and retailers are also examples of entrepreneurs. Many people would like to start 

their own business, because they think a company of your own will give you much freedom. 

For example, you will be your own boss, which gives enormous advantages, because you can 

decide how many hours you work a day. Furthermore, you can decide which tasks you want 

to do and which tasks you don’t. But being your own boss also has its disadvantages, 

because you really have to do everything yourself. First, you have to keep accounts. In 

addition you have to arrange all kinds of insurances. Moreover, you have to contribute to 

your pension.  

How does such an enterprise of a retailer work exactly? First of all, the retailer has to 

invest, because otherwise he has nothing to sell in his shop! The purchase price of the 

products is called the purchase value. The retailer asks a higher amount of money for his 

products than he paid for them himself. As a result, he makes a profit. The difference 

between the turnover and the purchase value is called the gross turnover.  

 

Bridging inference questions about The entrepreneur 

Question 1.  To be an entrepreneur has great advantages. Which two major advantages 

were mentioned in the text? 

Question 2.  To be an entrepreneur has a major drawback: you really have to do everything 

yourself. Give two examples of things that entrepreneurs should do 

themselves.  

Question 3.  Explain why the first activity of a retailer is to invest.  

Question 4.  Explain how a retailer makes profit. 

 

Time ordering task about The entrepreneur 

 
 

Below you see eight sentences. These sentences are all about the business of an 

unprofitable retailer. Put the sentences in the correct boxes, that means in the 

correct order. Each sentence fits in one box. One sentence doesn’t fit in any of the 

eight boxes. Put that sentence in the circle. The sixth sentence has already been 

given.               
 

1. The retailer sells his products too expensively.  

2. The retailer can put money aside for bad times.  

3. The retailer invests in purchasing products. 

4. There is almost no gross profit. 

5. The retailer sells too little to his customers.  

6. The business is unprofitable.  

7. There are many fixed costs to pay.  

8. The retailer has to pay with his savings.  
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2B Measures of error per model Chapter 4 
(In each table, the best fitting model is indicated with an asterisk.) 

 
Table 1 Inference questions: measure of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant -297.17  4  

2.   Model 1 + Coherence -313.14 2-1 = 15.97 5 < .001 

*3. Model 2 + Reading proficiency -406.68 3-2 = 93.54 6 < .001 

4.   Model 3 + Coherence x Reading prof. -406.68 4-3 = <.01 7 .96 

5.   Model 3 + Genre -406.90 5-3 = .22 7 .64 

6.   Model 3 + Genre x Coherence -407.92 6-3 = 1.24 8 .54 

7.   Model 3 + Genre x Reading proficiency -406.69 7-3 = .01 7 .92 

8.   Model 3 + Genre x Coh. x Reading prof.   -407.71 8-3 = 1.03 9 .79 

 
Table 2 Sorting tasks: measure of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant 167.28  4  

2.   Model 1 + Coherence 164.55 2-1 = 2.73 5 .10 

*3. Model 1 + Reading proficiency 60.12 3-1 = 104.43 5 < .001 

4.   Model 3 + Coherence x Reading prof. 58.24 4-3 = 1.88 6 .17 

5.   Model 3 + Genre 60.11 5-3 = .01 6 .92 

6.   Model 3 + Genre x Coherence 57.53 6-3 = 2.59 8 .46 

7.   Model 3 + Genre x Reading proficiency 59.94 7-3 = .18 6 .67 

8.   Model 3 + Genre x Coh. x Reading prof. 57.88 8-3 = 2.24 8 .52 
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3A Experimental texts and items described in Chapter 5 

and 6 
(Passages of each version.) 

 

1. Passage of the expository text Crisis in the Netherlands 

In the years from 1929 to 1940 the economy declined. The world’s economy collapsed. 

Moreover, many people lost their jobs. Therefore, these years are usually called the ‘crisis 

years’. The depression started in the United States in October 1929. There was almost no 

trade. As a result, many people in the Netherlands lost their job. The government decided 

to help unemployed people with money. This was called ‘income support’.  

But the government did not want the unemployed ‘support receiver’ to become lazy. 

Therefore, support receivers were given just enough money to pay the rent and a simple 

meal. So, there was really no money for trips, clothes or sports. All support receivers also 

had to report to a government agency once or twice a day, because they could not have a 

part-time job. Generally, the support receivers had to wait for hours before they received 

their support.  

 

2. Passage of the historical narrative Crisis in the Netherlands 

Hendrikus Colijn was a succesful businessman. When he was a soldier, he received several 

awards. As a businessman, he earned a lot of money. In 1925 he even became Prime 

Minister of the Netherlands, but in a very difficult time. In the years from 1929 to 1940 the 

economy declined. The world’s economy collapsed. Moreover, many people lost their jobs. 

Therefore, these years are usually called the ‘crisis years’. Colijn and the other members of 

the Dutch government had many meetings, even at night. Colijn’s government faced a 

major challenge. ‘How do we solve this crisis?’, Colijn worried, while he thought back to the 

day the crisis started. The depression started in the United States in October 1929. There 

was almost no trade. As a result, many people in the Netherlands lost their job. The 

government decided to help unemployed people with money. This was called ‘income 

support’.  

‘We need to give support as soon as possible, otherwise we get too many poor Dutch 

people’, Colijn said as he walked back and forth in the meeting room. One of the ministers 

first grumbled a bit. ‘Now people think that they do not have to work, and that the 

government will pay their support’, he told Colijn. But the government did not want the 

unemployed ‘support receiver’ to become lazy. Therefore, support receivers were given just 

enough money to pay the rent and a simple meal. So, there was really no money for trips, 

clothes or sports. ‘Minister, don’t be afraid’, Colijn said, ‘support receivers cannot use the 

aid to visit the cinema with the entire family’. Meanwhile, Colijn grabbed a voluminous 

map from the table. ‘Yet, I haven’t not finished my story’, he said. All support receivers also 

had to report to a government agency once or twice a day, because they could not have a 

part-time job. Generally, the support receivers had to wait for hours before they received 

their support. Well, another minister responded. ‘Colijn’, he said, ‘the support receivers find 

it terrible’.  
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3. Passage of the fictional narrative Crisis in the Netherlands 

The 14-year-old Kees Foppen had only one dream: to become a football player. But Kees 

also knew that football players in the 1930s did not earn enough money. Particularly 

during the difficult years he grew up in. In the years from 1929 to 1940 the economy 

declined. The world’s economy collapsed. Moreover, many people lost their jobs. Therefore, 

these years are usually called the ‘crisis years’. Kees noted that it was crisis. ‘Since the crisis 

began, I haven’t been to the movies with my girlfriend Sanne’, he said. ‘We have no money, 

because my father is unemployed. Throughout his career, he was a barber.’ The depression 

started in the United States in October 1929. There was almost no trade. As a result, many 

people in the Netherlands lost their job. The government decided to help unemployed people 

with money. This was called ‘income support’.  

Kees’ father also received support. ‘We need the money’, Kees said to Sanne. ‘After a 

long time, I even can buy a new pair of pants.’ But the government did not want the 

unemployed ‘support receiver’ to become lazy. Therefore, support receivers were given just 

enough money to pay the rent and a simple meal. So, there was really no money for trips, 

clothes or sports. Kees noticed that too. On a Sunday afternoon, Kees’ father told him that 

Kees had to stop playing soccer. ‘Kees, we do not have enough money to pay the bills of your 

soccer club’, he said. Kees became furious. But his father could not help it. He was simply 

an unemployed support receiver. All support receivers also had to report to a government 

agency once or twice a day, because they could not have a part-time job. Generally, the 

support receivers had to wait for hours before they received their support. According to Kees, 

his father regretted it very much. ‘Then he grumbles about the government and he scolds 

me or my mother.’  
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3B Measures of error per model Chapter 5 and 6 
(In each table, the best fitting model is indicated with an asterisk.) 

 

Table 1. Text attractiveness: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant 3968  4  

2.   Model 1 + Prior knowledge perception 3904 2-1 = 64 5 < .001 

3.   Model 2 + Measured prior knowledge  3903 3-2 = 1 6 .32 

*4. Model 2 + School level 3888 4-2 = 16 6 .03 

5.   Model 4 + Reading proficiency 3887.9 5-4 = .1 7 .75 

6.   Model 4 + Text genre 3886.6 6-4 = 1.4 8 .50 

7.   Model 4 + Text genre x Prior knowl. perc. 3886 7-4 = 2 8 .37 

8.   Model 4 + Text genre x Meas. prior knowl. 3886.8 8-4 = 1.2 9 .75 

9.   Model 4 + Text genre x School level 3883.4 9-4 = 4.6 10 .33 

10. Model 4 + Text genre x Reading prof.  3886.1 10-4 = 1.9 9 .59 

 

Table 2. Perceived text comprehension: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

P 

1.   Constant 3971  4  

2.   Model 1 + Prior knowledge perception 3900.7 2-1 = 70.3 5 < .001 

3.   Model 2 + Measured prior knowledge  3900.6 3-2 = .1 6 .75 

4.   Model 2 + School level 3900.5 4-2 = .2 6 .65 

5.   Model 2 + Reading proficiency  3898.2 5-4 = 2.5 6 .11 

*6.   Model 2 + Text genre  3894.3 6-4 = 6.4 7 .04 

7.   Model 6 + Text genre x Prior knowl. perc. 3892.5 7-4 = 1.8 9 .41 

8.   Model 6 + Text genre x Meas. prior knowl. 3894.2 8-4 = .1 10 .99 

9.   Model 6 + Text genre x School level 3890.7 9-4 = 3.6 10 .31 

10. Model 6 + Text genre x Reading prof. 3890.8 10-4 = 3.5 10 .32 

 

Table 3. Inference questions about factual content: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 4224.8  4  

2.   Model 1 + Prior knowledge perception 4190.2 2-1 = 34.6 5 < .001 

3.   Model 2 + Measured prior knowledge  4186.8 3-2 = 3.4 6 .08 

4.   Model 2 + School level 4184.2 4-2 = 6.0 6 .01 

5.   Model 4 + Reading proficiency  4173.6 5-4 = 11.6 7 < .001 

*6. Model 5 + Text genre 4166.6 6-5= 7.0 9 .03 

7.   Model 6 + Text genre x Prior knowl. perc. 4164.6 7-6 = 2.0 11 .37 

8.   Model 6 + Text genre x Meas. prior knowl. 4164.3 8-6 = 2.3 12 .57 

9.   Model 6 + Text genre x School level 4165.5 9-6 = 1.1 11 .61 

10. Model 6 + Text genre x Reading prof. 4165.1 10-6 = .5 11 .78 
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Table 4. Inference questions about narrative details: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 2951.2  4  

2.   Model 1 + Prior knowledge perception 2930.2 2-1 = 21.0 5 < .001 

3.   Model 2 + Measured prior knowledge  2925.8 3-2 = 4.4 6 .04 

4.   Model 3 + School level 2923.2 4-2 = 2.6 7 .11 

5.   Model 3 + Reading proficiency 2914.9 5-4 = 10.9 7 < .001 

*6. Model 5 + Text genre 2821.3 6-4 = 93.6 8 < .001 

7.   Model 6 + Text genre x Prior knowl. perc. 2820.5 7-4 = .8 9 .37 

8.   Model 6 + Text genre x Meas. prior knowl. 2821.2 8-4 = .1 9 .95 

9.   Model 6 + Text genre x School level 2819.5 9-4 = 1.8 10 .41 

10. Model 6 + Text genre x Reading prof. 2819.2 10-4 = 2.1 9 .15 

 

Table 5. First-pass reading time of factual content sentences following other factual 

content: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 19909.4  4  

2.   Model 1 + Prior knowledge perception 19908.2 2-1 = 1.2 5 .27 

*3. Model 1 + Measured prior knowledge  19881.8 3-1 = 28.6 5 < .001 

4.   Model 3 + School level 19881.3 4-3 = .5 6 .50 

5.   Model 3 + Reading proficiency 19881.1 5-3 = .7 6 .40 

6.   Model 3 + Text genre 19879.9 6-3 = 1.9 7 .39 

7.   Model 3 + Text genre x Prior knowl. perc. 19876.3 7-3 = 5.5 8 .14 

8.   Model 3 + Text genre x Meas. prior knowl. 19879.0 8-3 = 2.8 7 .25 

9.   Model 3 + Text genre x School level 19878.8 9-3 = 3.0 10 .39 

10. Model 3 + Text genre x Reading prof. 19879.5 10-3 = 2.3 8 .51 

 

Table 6. First-pass reading time of factual content sentences immediately following 

narrative details: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 10223.0  4  

2.   Model 1 + Prior knowledge perception 10220.7 2-1 = 2.3 5 .13 

3.   Model 1 + Measured prior knowledge  10220.6 3-1 = 2.4 5 .12 

4.   Model 1 + School level 10221.9 4-1 = 1.1 5 .29 

5.   Model 1 + Reading proficiency 10221.0 5-1 = 2.0 5 .16 

*6. Model 1 + Text genre 10214.4 6-1 = 8.6 6 .01 

7.   Model 6 + Text genre x Prior knowl. perc. 10210.6 7-6 = 3.8 9 .15 

8.   Model 6 + Text genre x Meas. prior knowl. 10213.1 8-6 = 1.3 9 .73 

9.   Model 6 + Text genre x School level 10213.8 9-6 = .6 9 .90 

10. Model 6 + Text genre x Reading prof. 10210.3 10-6 = 4.1 9 .25 
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Table 7. Total reading time of factual content sentences following other factual content: 

measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

*1. Constant 11312.6  4  

2.   Model 1 + Prior knowledge perception 11312.2 2-1 = .4 5 .53 

3.   Model 1 + Measured prior knowledge  11309.2 3-1 = 3.4 5 .07 

4.   Model 1 + School level 11311.3 4-1 = 1.3 5 .25 

5.   Model 1 + Reading proficiency 11311.2 5-1 = 1.4 5 .24 

6.   Model 1 + Text genre 11312.1 6-1 = .5 6 .78 

7.   Model 1 + Text genre x Prior knowl. perc. 11310.4 7-1 = 2.2 7 .53 

8.   Model 1 + Text genre x Meas. prior knowl. 11310.9 8-1 = 2.3 7 .51 

9.   Model 1 + Text genre x School level 11309.4 9-1 = 3.2 9 .67 

10. Model 1 + Text genre x Reading prof. 11311.0 10-1 = 1.6 9 .66 

 

Table 8. Total reading time of factual content sentences immediately following narrative 

details: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

*1. Constant 5764.3  4  

2.   Model 1 + Prior knowledge perception 5762.3 2-1 = 2.0 5 .16 

3.   Model 1 + Measured prior knowledge  5761.6 3-1 = 2.7 5 .10 

4.   Model 1 + School level 5763.3 4-1 = 1.0 5 .32 

5.   Model 1 + Reading proficiency 5763.5 5-1 = .8 5 .37 

6.   Model 1 + Text genre 5760.0 6-1 = 4.3 6 .12 

7.   Model 1 + Text genre x Prior knowl. perc. 5760.3 7-1 = 4.0 7 .26 

8.   Model 1 + Text genre x Meas. prior knowl. 5761.7 8-1 = 2.6 7 .46 

9.   Model 1 + Text genre x School level 5762.3 9-1 = 2.0 9 .85 

10. Model 1 + Text genre x Reading prof. 5763.3 10-1 = 1.0 7 .80 

 

Table 9. Occurrence of re-reading from factual content sentences following other factual 

content: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 8126.3  4  

2.   Model 1 + Prior knowledge perception 8124.8 2-1 = 1.5 5 .22 

3.   Model 1 + Measured prior knowledge  8124.6 3-1 = 1.7 5 .19 

4.   Model 1 + School level 8125.6 4-1 = .7 5 .40 

5.   Model 1 + Reading proficiency 8126.0 5-1 = .3 5 .58 

*6. Model 1 + Text genre 8073.2 6-1 = 53.1 6 < .001 

7.   Model 6 + Text genre x Prior knowl. perc. 8071.4 7-6 = 1.8 9 .61 

8.   Model 6 + Text genre x Meas. prior knowl. 8070.2 8-6 = 3.0 9 .39 

9.   Model 6 + Text genre x School level 8071.0 9-6 = 2.2 9 .53 

10. Model 6 + Text genre x Reading prof. 8070.6 10-6 = 2.6 9 .46 
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Table 10. Occurrence of re-reading from factual content sentences immediately following 

narrative details: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 3839.7  4  

2.   Model 1 + Prior knowledge perception 3837.7 2-1 = 2.0 5 .16 

3.   Model 1 + Measured prior knowledge  3838.2 3-1 = 1.5 5 .22 

4.   Model 1 + School level 3839.2 4-1 = .5 5 .48 

5.   Model 1 + Reading proficiency 3836.9 5-1 = 2.8 5 .09 

*6. Model 1 + Text genre 3833.2 6-1 = 6.5 6 .04 

7.   Model 6 + Text genre x Prior knowl. perc. 3836.8 7-6 = 2.9 9 .41 

8.   Model 6 + Text genre x Meas. prior knowl. 3835.8 8-6 = 1.4 9 .71 

9.   Model 6 + Text genre x School level 3834.9 9-6 = 3.1 9 .38 

10. Model 6 + Text genre x Reading prof. 3832.6 10-6 = 1.8 9 .61 

 

Table 11. Re-reading duration of factual content sentences following other factual content: 

measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1.   Constant 5745.0  4  

2.   Model 1 + Prior knowledge perception 5744.9 2-1 = .1 5 .75 

3.   Model 1 + Measured prior knowledge  5744.6 3-1 = .4 5 .53 

4.   Model 1 + School level 5744.1 4-1 = .9 5 .34 

5.   Model 1 + Reading proficiency 5744.3 5-1 = .7 5 .40 

*6. Model 1 + Text genre 5704.6 6-1 = 40.4 6 < .001 

7.   Model 6 + Text genre x Prior knowl. perc. 5703.6 7-6 = 1.0 9 .80 

8.   Model 6 + Text genre x Meas. prior knowl. 5703.0 8-6 = 1.6 9 .66 

9.   Model 6 + Text genre x School level 5702.6 9-6 = 2.0 9 .57 

10. Model 6 + Text genre x Reading prof. 5704.4 10-6 = .2 9 .98 

 

Table 12. Re-reading duration of factual content sentences immediately following narrative 

details: measures of error per model 

Predictor in Model 

 

-2 log-

likelihood 

Δ χ2 

 

Δ 

df 

p 

1. Constant 2461.8  4  

2. Model 1 + Prior knowledge perception 2460.2 2-1 = 1.6 5 .21 

3. Model 1 + Measured prior knowledge  2461.4 3-1 = .4 5 .53 

4. Model 1 + School level 2461.0 4-1 = .8 5 .37 

5. Model 1 + Reading proficiency 2460.3 5-1 = 1.3 5 .25 

*6. Model 1 + Text genre 2453.8 6-1 = 8.0 6 .02 

7. Model 6 + Text genre x Prior knowl. perc. 2451.2 7-6 = 2.6 9 .45 

8. Model 6 + Text genre x Meas. prior knowl. 2450.4 8-6 = 3.4 9 .33 

9. Model 6 + Text genre x School level 2452.2 9-6 = 1.6 9 .66 

10. Model 6 + Text genre x Reading prof. 2451.4 10-6 = 2.4 9 .49 
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Appendix 4 

 

Parameter estimates of the connections between scores and Reading 

times described in Chapter 7 

 
Table 1. Parameter estimates and standard errors (between brackets) of the connections between the 

comprehension score and reading times per region and comprehension task 

 Total reading Time 

 
Comprehension score on inference 

questions 

Comprehension score on sorting 

tasks 

Region 0 -.037 (.016) -.87 (.40) 

Region 1 -.033 (.015) -.61 (.38) 

Region 2 -.036 (.015) -.63 (.37) 

Region 3 -.029 (.014) -.57 (.34) 

 First-pass reading time 

Region 0 -.047 (.017) -1.03 (.41)  

Region 1 -.027 (.012) -.54 (.29) 

Region 2 -.041 (.014) -.94 (.34) 

Region 3 -.030 (.012) -.73 (.30) 

 Regression Path duration 

Region 0 -.047 (.018) -.87 (.45) 

Region 1 -.037 (.015) -.76 (.39) 

Region 2 -.042 (.016) -.84 (.38) 

Region 3 -.018 (.014) -.14 (.35) 
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Samenvatting in het Nederlands 

 

Leuk om te lezen of makkelijk te begrijpen? 

Een oogbewegings- en begripsonderzoek naar effectieve 

tekstkenmerken in schoolboeken  

 

In dit onderzoek gingen we de effecten van structuur- en stijlkenmerken na 

op het tekstbegrip van leerlingen. Leerlingen hebben een tekst pas echt 

begrepen als ze een mentale tekstrepresentatie of voorstelling van de inhoud 

hebben gemaakt (Kintsch, 1998; Zwaan & Radvansky, 1998). Kintsch (1998) 

onderscheidt drie niveaus van deze tekstrepresentatie: het niveau van de 

oppervlaktestructuur (surface level), het niveau van de tekstbetekenis 

(textbase) en het niveau van het situatiemodel (situation model). Wanneer 

lezers een zin op het niveau van de oppervlaktestructuur verwerken, 

ontleden ze de zin. Deze representatie is heel oppervlakkig. Daarom zullen 

lezers na het lezen van een tekst zelden de letterlijke vorm van een 

dergelijke zin herinneren (Fletcher, 1994). Verwerken lezers een zin op het 

niveau van de tekstbetekenis, dan kennen ze betekenis toe aan de zin als 

geheel. Maar pas wanneer ze de zin op het niveau van het situatiemodel 

verwerken, hebben ze de zin op het meest diepe niveau begrepen, omdat de 

informatie uit de zin dan is geïntegreerd met de voorkennis over hetzelfde of 

een gerelateerd onderwerp (Kendeou & Van den Broek, 2005; Kintsch, 1998). 

 Uit onderzoek blijkt dat leerlingen alleen in staat zijn goed te presteren 

op begripstoetsen wanneer ze een mentale representatie van de tekst op 

situatiemodelniveau hebben gemaakt. Zo’n representatie voldoet aan drie 

eigenschappen: ze is samenhangend, toegankelijk en ook na lange tijd 

makkelijk uit het geheugen op te halen (Kintsch & Van Dijk, 1978; 

McMaster e.a., 2012).  

 

Begripsproblemen en leesvaardigheden 

Veel leerlingen slagen er echter niet in om een samenhangende mentale 

representatie van de leerstof te maken. Zo is 17,7 procent van de leerlingen 

in het voorgezet onderwijs laaggeletterd. Een kwart daarvan zit op het vmbo, 

terwijl slechts vijf procent op het vwo zit (OECD, 2013). Reden genoeg om 

begripsproblemen in het voortgezet onderwijs aan te pakken. 

Grofweg kunnen deze begripsproblemen op twee manieren worden 

aangepakt. Aan de ene kant is er de lezersgerichte aanpak waarbij de 

woordenschat en leesvaardigheid van leerlingen wordt vergroot. Daardoor 

zijn ze beter in staat verbanden te leggen, inferenties/afleidingen te maken 

en voorkennis te activeren. Daar ligt dus een taak voor het onderwijs. Aan de 

andere kant is er de tekstgerichte aanpak, waarbij een belangrijke rol is 

weggelegd voor (educatieve) uitgevers om teksten te ontwikkelen die het de 
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leerlingen makkelijker maakt de informatie te verwerken en te 

reproduceren. In dit onderzoek stond deze tweede aanpak centraal: het 

ontwikkelen van optimaal begrijpelijke lesmaterialen voor het voortgezet 

onderwijs. 

 

Structuur en stijl in schoolboeken 

In het voortgezet onderwijs zien we dat uitgevers voor de diverse 

onderwijsniveaus verschillende tekstboeken ontwikkelen. Met name in de 

tekstboeken voor de lagere onderwijsniveaus zien we dat uitgevers kiezen 

voor korte teksten, met korte, concrete en bekende woorden en korte zinnen. 

In interviews gaven uitgevers en docenten aan dat dergelijke teksten minder 

belastend voor het werkgeheugen zouden zijn, omdat leerlingen nog maar 

kleine stukken informatie per keer hoeven te verwerken (Land, 2009). 

Sommige uitgevers gaan nog een stap verder en kiezen voor een 

gefragmenteerde presentatie van de korte zinnen: elke zin start op een 

nieuwe regel, zoals in fragment 1.  

 

(1) Voor mij liggen mijn studieboeken. 

Maar ik studeer niet. 

In plaats daarvan schrijf ik een verhaal. 

Het verhaal van mijn leven. 

Een verhaal dat niemand kent. 

Een verhaal dat ook niemand ooit zál kennen. 

 Fragment uit: De Kloof, p. 68. 

 

De redenering achter het gebruik van een gefragmenteerde lay-out is dat 

deze overzichtelijker is. Een andere redenering is dat leerlingen binnen de 

zin, dat is van hoofdletter tot punt, geen complexe oogbeweging (return 

sweep) naar de volgende regel hoeven te maken (Fuchs e. a., 2001; Just & 

Carpenter, 1987; LeVasseur e.a., 2006). De vraag is echter of deze aannamen 

ook wetenschappelijk onderbouwd kunnen worden. Het gebruik van korte 

zinnen betekent immers ook dat verbindingswoorden zoals want, omdat en 

doordat verdwijnen. Het gevolg is dat lezers zelf de relaties tussen zinnen 

moeten leggen zonder tekstuele aanwijzingen (Sanders & Noordman, 2000). 

De vraag is of leerlingen met name in de lagere onderwijsniveaus voldoende 

vaardigheden en cognitieve energie hebben om deze verbanden zonder 

verbindingswoorden te leggen.  

Daarnaast zien we dat uitgevers voor leerlingen in het vmbo-bk teksten 

ontwikkelen waarin allerlei verhalende tekstkenmerken zijn opgenomen, 

zoals in fragment 2. Veel van deze leerlingen vinden hun schoolboeken 

namelijk saai (Hacquebord, 2007).  
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(2)  ‘Hoe weet u dat de mensen in Noord-Afrika aan landbouw deden?’, vraagt Gerda. 

‘Je blijft maar doorvragen’, zucht oom Piet. ‘Dat weten we doordat we bij 

opgravingen opslagkuilen hebben gevonden. Daarin zaten resten van aardewerk, 

graan, fruit en wortels. Dit zijn aanwijzingen dat deze mensen aan landbouw 

deden.’ Gerda denkt even na en vraagt dan: ‘Waren er toen ook al dorpen?’ 

‘Jazeker’, zegt oom Piet. ‘De boeren gingen in grotere groepen wonen op een 

vaste woonplaats. Zo ontstonden de eerste dorpen.’ 

 

In fragment 2 delen personages in het hier en nu (Gerda en haar oom) de 

informatie uit het verleden in dialoogvorm mee aan de lezer, een 1-vmbo-

leerling. Uitgevers proberen met deze meer narratieve teksten aan te sluiten 

bij de belevingswereld van de leerling, hun betrokkenheid te vergroten en ze 

daarmee te motiveren. En daar is reden genoeg voor. Nederlandse leerlingen 

behoren wereldwijd tot de minst gemotiveerde lezers (OECD, 2013). Bijna 

vijftig procent van de 15-jarige leerlingen leest niet voor hun plezier en leest 

thuis al helemaal nooit – in de OESO-landen is dat gemiddeld 37 procent. Op 

het vmbo leest zelfs minder dan een derde thuis vrijwillig (Land, 2009; 

OECD, 2013; Raukema, Schram & Stalpers, 2002). 

De vraag is echter of verhalende leerteksten effectief zijn. Fragment 2 

laat zien dat de leerstof inbedden in een verhaal leidt tot meerdere 

verhaallagen: een eerste laag met de leerstof waarin historische personages 

en gebeurtenissen in het verleden voorkomen en een tweede laag met fictieve 

personages in een actuele en herkenbare setting. Kunnen leerlingen de 

irrelevante informatie uit de tweede verhaallaag negeren? Of leiden de 

verhalende elementen tot een meer oppervlakkige verwerking van de 

leerstof? 

 

Het meten van tekstbegrip 

In hoofdstuk 2 tot en met 4 doen we verslag van de effecten van 

verbindingswoorden en lay-out op het leesproces en tekstbegrip bij leerlingen 

in het vmbo, de havo en het vwo. De eerste hoofdvraag die we formuleerden 

en die in hoofdstuk 2 en 4 aan bod komen, luidt:  

 

RQ1 Welke effecten hebben verbindingswoorden en lay-out op het 

tekstbegrip van leerlingen in het voortgezet onderwijs? 

 

Om het tekstbegrip van leerlingen te meten, maakten we meerdere typen 

begripstaken die meten op het niveau van de situatiemodelrepresentatie. In 

het eerste experiment, besproken in hoofdstuk 2, maakten leerlingen 

stellingvragen bij geschiedenisteksten, zoals in voorbeeld (3).  
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(3)  Het dragen van hoge pruiken was vaak geen pretje. Waarom niet? De tekst 

noemt meerdere redenen. Kruis voor elke reden aan of deze waar of niet waar is. 

 

 Waar Niet 

waar 

1. Er zaten allerlei kleine, vieze beestjes in.   

2. Het haar van de pruik stonk.   

3. Ze schoren hun hoofd kaal om een pruik te dragen.   

4. Je pruik bleef makkelijk ergens achter hangen.   

5. De krullen bleven niet goed zitten.   

6. Er zaten kleine knaagdieren in.   

 

Om deze vraag goed te maken, moesten leerlingen parafrases maken van 

tekstgedeelten die langer waren dan één zin. ‘Kleine knaagdieren’ is 

bijvoorbeeld een parafrase van twee zinnen uit de tekst waarin beschreven 

wordt dat er allerlei ongedierte waaronder zelfs muizen in de pruiken zat. 

De leerlingen beantwoordden ook open vragen, zoals in fragment (4). 

Dat deden ze bij de geschiedenisteksten beschreven in hoofdstuk 2 en bij de 

verhalen en zaakvakteksten, besproken in hoofdstuk 4. Voor het 

beantwoorden moesten ze relaties leggen tussen minimaal twee zinnen en 

hun eigen voorkennis.  

 

(4)  Waarom noemt men de pest ook wel de zwarte dood?  

 

Om de vraag in (4) goed te beantwoorden, moesten leerlingen de causale 

relatie leggen tussen de twee hoofdzinnen: de reden dat de pest de zwarte 

dood werd genoemd, was omdat je allemaal zwarte plekken kreeg.  

 Tenslotte beantwoordden de leerlingen ook telkens sorteer- en 

tijdbalkvragen. Leerlingen moesten de globale samenhang tussen de 

belangrijkste tekstideeën snappen, en dus laten zien dat ze relaties begrepen 

tussen verschillende alinea’s en paragrafen. Fragment (5) laat een 

tijdbalkvraag zien, waarin leerlingen hun kennis over tijdsordening 

integreren met de informatie uit verschillende delen van de tekst.  
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(5) Tijdbalkvraag 

Hieronder staan negen zinnen. Deze zinnen gaan over de Nederlandse handel in 

de zeventiende eeuw. De zinnen staan alleen nog niet in de goede volgorde. Zet 

de nummers van de zinnen in het goede hokje van de tijdbalk. Je mag elke zin 

maar één keer gebruiken. Welke zin hoort niet in de tijdbalk thuis? Plaats het 

nummer van die zin in de cirkel. Zin 6 is al ingevuld in het schema.   

 

1. Ze geven wapens en munitie aan Afrikaanse stammen. 

2. Ze verkopen hun producten met winst. 

3. Ze varen naar Afrika met wapens en andere spullen. 

4. Ze verkopen de slaven op de markt. 

5. Ze brengen hun producten naar Europa. 

6. Ze laten de slaven op de plantages werken. 

7. Ze krijgen van Afrikaanse stammen slaven op hun slavenforten. 

8. Ze maken houten bogen en stokken. 

9. Ze vervoeren de slaven over de zee naar de slavenmarkt. 

 

start                                       einde  past niet 

 

 

 

 

Effecten van lay-out en verbindingswoorden op tekstbegrip 

Uit de analyses besproken in hoofdstuk 2 blijkt echter dat noch de 

aanwezigheid van verbindingswoorden noch de lay-out enig effect op de 

stellingvraagscores hadden. Eén van de verklaringen is dat stellingvragen 

geen optimaal format hebben. Het is immers voldoende als leerlingen 

aangaven of een stelling goed of fout was.  

Bij open vragen moesten leerlingen echter in staat zijn om zélf een 

antwoord te formuleren. Maar ook daar beïnvloedde lay-out het tekstbegrip 

niet. Leerlingen maakten open vragen niet beter of slechter wanneer elke zin 

in de tekst op een nieuwe regel begint. Wél vinden we een effect voor de 

aanwezigheid van verbindingswoorden: teksten met verbindingswoorden 

(omdat, want, daardoor) leidden tot significant hogere scores op de open 

vragen. Dit effect vonden we zowel in het eerste experiment (hoofdstuk 2) 

voor additieve verbindingswoorden (bovendien, verder, daarnaast) en causale 

verbindingswoorden, als in het tweede experiment (hoofdstuk 4) voor 

additieve, causale en temporele verbindingswoorden (toen, voordat, daarna). 

Dit onderzoek repliceert daarmee eerdere studies onder middelbare 

scholieren (Land, 2009) en volwassenen (Degand & Sanders, 2002; Kamalski 

et al., 2008; McNamara et al., 1996). 

In hoofdstuk 2 vonden we voor sorteer- en tijdbalkvragen een interactie-

effect tussen onderwijsniveau, lay-out en verbindingswoorden: vmbo’ers 

scoorden systematisch hoger op sorteer- en tijdbalkvragen wanneer ze 

teksten mét verbindingswoorden lazen, ongeacht lay-out. Voor vwo’ers deed 
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lay-out er wél toe. Met een doorlopende lay-out scoorden zij hoger wanneer ze 

eene tekst lazen zonder verbindingswoorden dan wanneer ze een tekst mét 

verbindingswoorden lazen.  

Tegelijkertijd blijken ook vwo’ers moeite te hebben met 

gefragmenteerde teksten zonder verbindingswoorden. Lazen vwo’ers 

dergelijke teksten, dan scoorden ze lager op de sorteer- en tijdbalkvragen 

dan wanneer ze gefragmenteerde teksten met verbindingswoorden of 

doorlopend gepresenteerde teksten zonder verbindingswoorden lazen. 

Blijkbaar was het ook voor vwo’ers lastiger om te ontdekken dat zinnen bij 

elkaar horen als ze steeds op een nieuwe regel gepresenteerd worden. 

Wanneer dan bovendien de verbindingswoorden ontbraken, hadden óók zij 

moeite met het beantwoorden van vragen waarvoor zij relaties moesten 

leggen tussen ideeën die verspreid zijn over de hele tekst. Ook vwo’ers 

hadden dus behoefte aan een bepaalde vorm van samenhang om hun 

schoolteksten op macroniveau te begrijpen: of verbindingswoorden of een 

doorlopende lay-out.  

In het tweede experiment (zie hoofdstuk 4) konden we deze resultaten 

echter niet repliceren. We vonden geen effect van verbindingswoorden en 

onderwijsniveau op de sorteer- en tijdbalkvragen. Een verklaring zou 

kunnen zijn dat we verschillende taken gebruikten om globaal tekstbegrip te 

meten: in het eerste experiment gebruikten we vooral sorteertaken en in het 

tweede experiment vooral tijdbalkvragen. De vraag is of tijdbalkvragen die 

zich specifiek richten op de temporele ordening van de informatie geschikt 

waren om globaal tekstbegrip te meten in biologie- en economieteksten. 

Dergelijke teksten bevatten immers hoofdzakelijk additieve en causale 

relaties. Verder onderzoek naar de verschillen tussen de taken is nodig, 

alsook onderzoek naar de effectiviteit ervan in verschillende genres. 

 

De effecten van lay-out en verbindingswoorden op het leesproces 

In hoofdstuk 3 en 4 gaven we meer inzicht in de effecten van 

verbindingswoorden en lay-out tijdens het lezen, dus op het leesproces van 

leerlingen. Er is namelijk weinig bekend over die processen van leerlingen 

tijdens het lezen, terwijl inzicht in de cognitieve processen het juist mogelijk 

maakt om een verklaring te geven waarom bepaalde tekstkenmerken 

behulpzaam zijn voor de lezer en andere niet. Daarmee beantwoordden we de 

tweede onderzoeksvraag: 

 

RQ2 Welke effecten hebben verbindingswoorden en lay-out tijdens het 

lezen, dus op het leesproces van leerlingen? 

 

Fragment 6a en 6b illustreren hoe we zinnen met een verbindingswoord in 

de expliciete versies hebben opgedeeld in vier regio’s en zinnen zonder 
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verbindingswoord in drie regio’s. Zo konden we precies nagaan of en waar de 

effecten van verbindingswoorden en lay-out optreden. 

 

(6a)  Een plant maakt zijn eigen voedsel. 

[Daarom]0 [noemen we]1 [een plant]2 [een producent.]3  

(6b)  Een plant maakt zijn eigen voedsel. 

[We noemen]1 [een plant]2 [een producent.]3  

 

De resultaten in hoofdstuk 3 laten zien dat lay-out en verbindingswoorden 

het leesproces van leerlingen beïnvloeden. Ten eerste zorgde een doorlopende 

lay-out voor kortere leestijden aan het begin van de zin: leerlingen 

besteedden minder tijd aan het lezen van regio 0 en 1 (dus aan daarom + 

noemen we in fragment (6a). Ten tweede vonden we dat de aanwezigheid van 

verbindingswoorden ertoe leidde dat leerlingen de informatie direct na het 

verbindingswoord (regio 1) sneller verwerkten, zowel in gefragmenteerde als 

in doorlopende teksten. Omdat een verbindingswoord de interpretatie-

mogelijkheden inperkt, hebben leerlingen minder tijd nodig om terug te 

kijken en verwerken zij de informatie na het verbindingswoord sneller. Ze 

kunnen dus sneller de verbindende inferentie leggen, wat de cognitieve 

belasting vermindert (zie ook Canestrelli e.a., 2012; Sanders & Spooren, 

2007). 

Wanneer er echter geen verbindingswoorden in een tekst stonden, 

duurde het langer om de informatie te verwerken. Leerlingen moesten zelf 

de relatie leggen op basis van de informatie uit de zin en dat kostte extra 

verwerkingstijd, vooral wanneer teksten ook nog eens gefragmenteerd 

gepresenteerd waren. Op regio 2 (het midden van de zin) vonden we dat 

leerlingen minder tijd spendeerden aan informatie wanneer ze doorlopende 

teksten met verbindingswoorden lazen dan wanneer ze gefragmenteerde 

teksten met verbindingswoorden of doorlopende teksten zonder verbindings-

woorden lazen.   

We hebben tenslotte ook gekeken naar het regressiepad, de tijd die 

lezers besteden aan een regio inclusief eventuele terugleestijd. Het 

regressiepad van regio 1 was het kortst wanneer leerlingen een doorlopende 

tekst mét verbindingswoorden lazen, terwijl gefragmenteerde teksten met 

verbindingswoorden het langste regressiepad opleverden. We vinden dus dat 

verbindingswoorden het leesproces vergemakkelijken, maar alleen wanneer 

zinnen doorlopend zijn gepresenteerd.  

 Wat deze resultaten uit hoofdstuk 3 ons niet vertellen is of minder 

inspanning ook leidt tot beter tekstbegrip. Daarom zijn we ook de correlaties 

nagegaan tussen enerzijds de leestijden per regio en anderzijds de 

begripsscores op de open inferentievragen. Voor vrijwel alle leestijden en alle 

regio’s vinden we dat vmbo’ers en vwo’ers die de informatie sneller 

verwerkten, hoger scoorden op de open inferentievragen. Kortom, hoe minder 
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cognitieve inspanning leerlingen hoefden te leveren om de informatie te 

verwerken, hoe groter de kans dat ze een samenhangende mentale 

representatie maken van de informatie.  

 De oogbewegingsresultaten uit hoofdstuk 4 bevestigen de bevindingen 

van hoofdstuk 3. Opnieuw vonden we dat leerlingen de informatie in regio 1 

sneller verwerkten wanneer leerlingen teksten met verbindingswoorden 

lazen dan wanneer ze teksten zonder verbindingswoorden lazen. In 

hoofdstuk 4 hebben we meer ingezoomd op het terugleesgedrag van 

leerlingen, omdat het regressiepad een wat algemene maat is. We 

analyseerden niet alleen hoe vaak leerlingen terugkeken naar eerdere 

informatie, maar ook hoe lang, áls ze terugkeken. Wat bleek? 

Verbindingswoorden zetten aan tot vaak kort terugkijken: leerlingen lazen 

vanaf regio 1 vaker terug bij een tekstversie met verbindingswoorden dan bij 

een versie zonder verbindingswoorden. Maar áls leerlingen terugkeken, dan 

besteedden leerlingen minder tijd aan het teruglezen wanneer ze een versie 

met verbindingswoorden lazen. Tegelijkertijd vinden we dat leerlingen vanaf 

regio 2 weer vaker teruglazen wanneer ze teksten zonder 

verbindingswoorden lazen.  

 Samengevat kunnen we dus concluderen dat de combinatie van 

oogbewegingsdata en scores op tekstbegriptoetsen ons in staat stelde om 

antwoord te geven op de vraag waaróm leerlingen profiteerden van 

doorlopende teksten waarin verbanden expliciet werden aangegeven. 

Verbindingswoorden sturen de lezer naar de juiste interpretatie. Ze zetten 

leerlingen aan tot actief terugkijken op een plaats in de zin waar zij 

onvoldoende informatie hebben om relaties te leggen op basis van de inhoud 

van de zin. Tegelijkertijd perken verbindingswoorden de interpretatie-

mogelijkheden in, waardoor leerlingen minder tijd nodig hebben om terug te 

kijken en zij de informatie na het verbindingswoord sneller verwerken. In 

vervolgonderzoek zou ook kunnen worden meegenomen welk type 

verbindingswoorden de meeste invloed heeft op het leesproces en tekstbegrip 

van leerlingen: zijn dat de belangrijke, maar complexere causale 

verbindingswoorden of misschien de contrastieve verbindingswoorden, zoals 

maar die niet zomaar zijn weg te laten? 

 Een andere kwestie is wat de optimale regellengte in schoolteksten is, 

dus hoeveel karakters per regel. We zien grote verschillen tussen methoden, 

varierend van één tekst met regels over de hele breedte van de pagina tot 

gebruik van meerdere kolommen waarbij regels uit een stuk minder 

karakters bestaan.  

 

De effecten van verhalende teksten op tekstbegrip 

In hoofdstuk 5 en 6 bespraken we in hoeverre het leesproces, het tekstbegrip 

en de waardering voor geschiedenisteksten van vmbo’ers wordt beïnvloed 
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door de aanwezigheid van verhalende elementen in geschiedenisteksten. 

Daarmee beantwoordden we de derde hoofdvraag: 

 

RQ3 Welke effecten heeft de aanwezigheid van verhalende elementen in 

schoolteksten op het leesproces, de tekstwaardering en het 

tekstbegrip? 

 

Leerlingen lazen drie versies die overeenkomen met de geschiedenisteksten 

zoals we ze in de huidige methoden tegenkomen: zakelijke teksten met alleen 

de leerstof (zie fragment 7), historische verhalen, dus verhalen waarin 

historische personages de leerstof beleven en waarin de toegevoegde 

elementen gerelateerd zijn aan de leerstof (fragment 8), en fictieve verhalen 

waarin fictieve personages optreden en de verhalende informatie minder 

gerelateerd is aan de leerstof (zie fragment 9).  

 

(7) In de jaren 1929 tot 1940 ging het helemaal niet goed met de economie. De 

economie stortte wereldwijd in elkaar. Bovendien verloren veel mensen hun 

baan. Daarom worden deze jaren ook wel ‘de crisisjaren’ genoemd. De crisis 

begon in oktober 1929 in Amerika. 

(8) Hendrikus Colijn was een succesvol persoon. Toen hij nog militair was, kreeg hij 

meerdere onderscheidingen. Als zakenman verdiende hij veel geld. In 1925 werd 

hij zelfs minister-president van Nederland. Maar wel in een erg moeilijke tijd. In 

de jaren 1929 tot 1940 ging het helemaal niet goed met de economie. De 

economie stortte wereldwijd in elkaar. Bovendien verloren veel mensen hun 

baan. Daarom worden deze jaren ook wel ‘de crisisjaren’ genoemd. Colijn en de 

andere leden van de Nederlandse regering vergaderden veel, zelfs ‘s nachts. 

Colijns regering stond voor een enorme uitdaging. ‘Hoe gaan we dat nu 

oplossen?’, dacht Colijn bezorgd, terwijl hij terugdacht aan de dag waarop de 

crisis begon. De crisis begon in oktober 1929 in Amerika. 

(9) De veertienjarige Kees Foppen had maar één droom: voetballer worden. Maar 

Kees wist wel dat je daar rond 1930 echt geen geld mee kon verdienen. Zeker niet 

in de moeilijke jaren waarin hij opgroeide. In de jaren 1929 tot 1940 ging het 

helemaal niet goed met de economie. De economie stortte wereldwijd in elkaar. 

Bovendien verloren veel mensen hun baan. Daarom worden deze jaren ook wel 

‘de crisisjaren’ genoemd. Kees merkte best dat het crisis was. ‘Sinds de crisis 

begon, ben ik niet meer met mijn vriendin Sanne naar de bioscoop geweest’, zei 

hij. ‘We hebben geen geld, want mijn pa is werkloos geworden. Hij was zijn leven 

lang kapper.’ De crisis begon in oktober 1929 in Amerika. 

 

De leerstof was in alle versies identiek. In de verhalende versies werd de 

leerstof vanuit het perspectief van een historisch of fictief personage 

voorgesteld, kwamen dialogen en gedachten voor en vonden de 

gebeurtenissen in een duidelijke setting plaats. Het verschil tussen de beide 

verhalen zat in het personage, namelijk een historisch versus fictief 

personage, een leeftijdsgenoot, en in de relevantie van de verhalende details, 
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namelijk crisisvergaderingen, minister-president en oplossingen voor de 

crisis versus voetbal, vriendin Sanne en een vader die kapper is.  

 

De waardering van verhalende teksten 

De leerlingen beantwoordden na het lezen van de teksten eerst een aantal 

waarderingsvragen. Een aantal vragen ging over de aantrekkelijkheid van 

de tekst, dus de mate van plezier tijdens het lezen, of leerlingen nog meer 

over het onderwerp wilden lezen en hoe (on)interessant ze de tekst vonden. 

De andere waarderingsvragen gingen over de ervaren moeilijkheid, dus hoe 

duidelijk, makkelijk en begrijpelijk ze de gelezen teksten vonden.  

 In hoofdstuk 5 laten we zien dat vmbo’ers zowel de historische als de 

fictieve verhalen niet hoger waardeerden dan zakelijke teksten. Ze vonden 

dus de tekst waarin de gestreste minister-president of een bioscoop-

bezoekende en voetballende leeftijdsgenoot optrad niet leuker dan de tekst 

met alleen de leerstof over de crisis in de jaren ’30.  

 Bij ervaren moeilijkheid vonden we echter dat leerlingen de zakelijke 

teksten als makkelijker en duidelijker beoordeelden dan de historische 

verhalen waarin de leerstof werd beschreven vanuit het perspectief van een 

historisch personage. Kortom, gaan we op de oordelen van vmbo’ers af, dan 

zijn historische verhalen geen succes: ze zijn niet leuker, maar maken het 

alleen maar moeilijker.  

 

Effecten van verhalende teksten op het tekstbegrip 

De leerlingen beantwoordden ook open inferentievragen, vergelijkbaar met 

die uit eerdere experimenten. Hieruit bleek dat vmbo’ers niet in staat zijn de 

relevante informatie uit de tekst te halen: ze onthouden precies datgene wat 

ze zouden herinneren van een verhalende tekst. Vmbo’ers begrepen namelijk 

de zakelijke teksten die alleen de leerstof bevatten beter dan de fictieve 

verhalen, bijvoorbeeld over de voetballende Kees Foppen. Het inzetten van 

fictieve verhalen als leerteksten is dus geen succes. Dat blijkt ook uit het feit 

dat leerlingen de begripsvragen over de leerstof aanzienlijk slechter 

beantwoordden dan soortgelijke vragen over de verhalende informatie. 

Daarmee bevestigen de resultaten eerdere bevindingen onder volwassenen, 

zoals die van Lehman e.a. (2007), McCrudden en Corkill (2010) en Wolfe en 

Woodwyk (2010).  

De historische verhalen blijken minder problematisch. Tussen de 

zakelijke teksten en de historische verhalen, zoals over minister-president 

Colijn, vinden we namelijk geen verschillen: vmbo’ers beantwoordden de 

vragen nagenoeg hetzelfde na het lezen van historische verhalen en zakelijke 

teksten. Daar is de verhalende informatie wél gerelateerd aan de leerstof en 

levert de verhalende informatie geen extra verhaallaag op. Toch profiteren 

vmbo’ers er ook niet van.  
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Effecten van verhalende teksten op het leesproces 

Er is eerder onderzoek onder volwassenen gedaan naar de effecten van 

verhalende elementen in leerteksten (Wolfe & Woodwyk, 2010), maar daarbij 

moesten volwassen lezers hun gedachten verbaliseren tijdens het lezen. Een 

dergelijke methode staat een realistisch en vloeiend leesproces in de weg. 

Daarom zijn we in het derde experiment (hoofdstuk 6) door middel van 

oogbewegingsonderzoek nagegaan wat de effecten van verhalende elementen 

zijn op het leesproces van vmbo’ers.  

 De leerlingen lazen drie versies: een zakelijke versie, een historisch en 

een fictief verhaal (vergelijk fragment 7-9). Voor de analyse van de 

oogbewegingsdata hebben we de zinnen ingedeeld in drie categorieën, zoals 

de fragmenten in tabel 1 illustreren:   

 

- zinnen met verhalende informatie, die we in onze analyses buiten 

beschouwing hebben gelaten; 

- overgangszinnen, dus zinnen met de leerstof die in de verhalende 

versies volgen na verhalende informatie; 

- vervolgzinnen, dus zinnen met de leerstof die volgen na de 

overgangszin.  

 

Zakelijke 

versie 

Verhaal met historisch 

personage 

Verhaal met fictief 

personage 

(…) 

 

 

 

Bevat geen 

verhalende 

informatie. 

 

 

(…) 

‘Door jullie blijven de 

kinderen dom, en leven ze 

erg ongezond’, zeiden ze op 

strenge toon tegen Petrus 

en de andere directeuren. 

‘Ja, ik denk dat ze gelijk 

hebben’, fluisterde Petrus 

tegen een directeur die 

naast hem zat tijdens de 

vergadering.  

 

(…) 

Maar op een dag veranderde 

alles voor Niek. Hij werd bij 

de directeur geroepen. Wat 

heb ik fout gedaan?’, dacht 

hij bang. Verbaasd hoorde 

Niek van de directeur dat hij 

en de andere kinderen 

voortaan naar de lagere 

school zouden gaan. ‘Volgens 

de dokter die er ook bij zat, 

was ik veel te jong om te 

werken’, zei Niek. 

[De fabrieksdirecteuren begrepen steeds meer dat ze inderdaad beter konden 

wachten tot de kinderen de lagere school hadden afgemaakt.]1 [Kinderen 

leerden dan tenminste lezen en schrijven.]2 [Zo konden de kinderen niet alleen 

kleine, simpele klusjes doen voor de andere werknemers.]2 [Ze konden nu ook 

zelfstandig aan het werk worden gezet.]2 

Tabel 1. Zinstype (overgangszin […]1 en vervolgzinnen […]2) per versie 

 

We vonden dat de zakelijke versies, dus teksten zonder verhalende 

informatie, extra verhaallagen en irrelevante details, vmbo’ers aanzetten tot 
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vaak kort terugkijken en dan met name naar informatie in eerdere zinnen. 

Leerlingen integreerden dus de informatie en legden verbanden tussen 

zinnen. En dat is cruciaal voor een goed begrip van de tekst, zoals we ook al 

in hoofdstuk 4 van dit proefschrift aantoonden. 

Met name de informatie waarnaar leerlingen terugkeken lijkt een 

verklaring op te leveren waarom leerlingen beter scoorden op begripstaken 

wanneer ze zakelijke teksten lazen dan wanneer ze fictieve verhalen lazen. 

Wanneer leerlingen zakelijke teksten lazen, keken ze vergeleken met beide 

verhalende teksten minder vaak terug naar informatie binnen de zin. Vaker 

keken leerlingen terug naar informatie in voorgaande zinnen. In de zakelijke 

versies sloot de informatie van deze zinnen natuurlijk goed aan: het was 

allemaal leerstof.  

Dat integrerende leesgedrag zagen we echter niet terug wanneer 

vmbo’ers fictieve verhalen lezen. Verhalende teksten zetten leerlingen 

namelijk niet aan tot een diepere verwerking, dus tot lezen om te leren. Op 

overgangszinnen zagen we namelijk dat leerlingen juist sneller gaan lezen 

en vooral heel lokaal terugkeken, dus binnen de zin en minder vaak terug 

naar informatie in de voorgaande zin. Het gevolg was dat ze niet meer in 

staat waren relevante van minder relevante informatie te onderscheiden, en 

dat ze precies datgene onthielden wat ze mochten vergeten (het hoe en wat 

over smartphones, dates, cabrio’s en voetbalschoenen). Vmbo’ers besteedden 

niet eens zozeer minder tijd aan de leerstof wanneer ze fictieve verhalende 

lazen. Het was dus niet direct zo dat verhalende informatie leerlingen 

afleidde van de leerstof, maar vooral de verwerking van de overgangszinnen 

maakte het verschil. Het lijkt er dus op dat de verhalende informatie in 

fictieve verhalen het leesdoel van leerlingen veranderde: bij het verwerken 

van de leerstof die volgde op verhalende informatie stond  lezen om te leren 

niet langer voorop. 

De historische verhalen vormden een middencategorie. Leerlingen 

keken wel vaker terug naar eerdere informatie en scoorden niet lager 

vergeleken zakelijke teksten. Tegelijkertijd vonden we dat ze bij het maken 

van regressies meer tijd nodig hadden om de informatie te verwerken. Ze 

moesten dus meer cognitieve energie leveren om dezelfde informatie te 

verwerken als in de zakelijke versies. Dat verklaart ook waarom leerlingen 

de historische verhalen als moeilijker ervoeren: ze kregen tijdens het lezen 

een gevoel van cognitieve overbelasting. 

In vervolgonderzoek zou meer rekening gehouden kunnen worden met 

verschillen in tekstlengte tussen de versies. De zakelijke teksten waren 

immers een stuk korter dan de verhalende teksten. Dat kan door bij de 

zakelijke teksten eerst een korte verhalende tekst tekst aan te bieden of 

tekstkenmerken te variëren die minder invloed hebben op tekstlengte, zoals 

perspectief en werkwoordstijd.  
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Interacties tussen lezers- en tekstkenmerken 

In de vorige paragrafen bespraken we de effecten van lay-out, 

verbindingswoorden en verhalende teksten op het leesproces en tekstbegrip. 

In dit proefschrift zijn we ook nagegaan of deze effecten verschilden voor 

lezers van verschillende onderwijsniveaus en met verschillende 

vaardigheden. De laatste onderzoeksvraag luidde dan ook: 

 

RQ4 Hoe interacteren lezerskenmerken zoals onderwijsniveau, 

leesvaardigheid en voorkennis met tekstkenmerken zoals de lay-out, 

de aanwezigheid van verbindingswoorden en het inbedden van 

leerstof in verhalen? 

 

In hoofdstuk 2 en 3 onderzochten we of de effecten van lay-out en 

verbindingswoorden verschilden voor leerlingen van verschillende 

onderwijsniveaus. Dat bleek het geval: vmbo’ers profiteerden van 

verbindingswoorden wanneer ze sorteer- en tijdbalkvragen beantwoordden, 

ongeacht lay-out. Vwo’ers hadden wel enige vorm van samenhang nodig (óf 

doorlopend gepresenteerd óf verbindingswoorden), maar doorlopende tektsen 

mét verbindingswoorden leidden tot lagere scores op sorteer- en 

tijdbalkvragen vergeleken doorlopende teksten zonder verbindingswoorden. 

In hoofdstuk 4 vonden we echter geen enkel effect van verbindingswoorden 

op sorteer- en tijdbalkvragen, en bij de inferentievragen profiteerden alle 

leerlingen van verbindingswoorden, ongeacht onderwijsniveau en 

leesvaardigheid.  

 Ook de effecten van verhalende teksten golden voor alle lezers, ongeacht 

hoeveel voorkennis ze hadden, hoe leesvaardig ze waren en welke leerweg ze 

volgden binnen het vmbo. Leerlingen begrepen meer van de leerstof wanneer 

ze zakelijke teksten lazen dan wanneer ze fictieve verhalen lazen. Voor 

vervolgonderzoek zou het echter interessant zijn om na te gaan of ook 

vwo’ers slechter presteren wanneer ze verhalende teksten lezen of dat die 

beter in staat zijn de relevante van irrelevante informatie te scheiden. Dat 

komt overeen met bevindingen onder volwassenen: McCrudden en Corkill 

(2010) laten zien dat zowel verbaal minder vaardige als verbaal vaardige 

volwassenen minder informatie herinnerden wanneer ze teksten met 

interessante, maar irrelevante details lazen.  

 

Conclusies en praktijkimplicaties 

In dit proefschrift hebben we de effecten van drie tekstkenmerken op het 

leesproces en tekstbegrip bestudeerd: lay-out, de aanwezigheid van 

verbindingswoorden en het presenteren van de leerstof in verhalende 

teksten. Op basis van dit onderzoek kunnen we adviseren hoe optimaal 

begrijpelijke teksten er uitzien. Dat doen we aan de hand van het model over 

tekstmoeilijkheid van Oakland en Lane (2004: 248) in figuur 1. 
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Figuur 1. Factoren die bijdragen aan tekstmoeilijkheid  

 

 

 

 

   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Het model gaat ervan uit dat de moeilijkheid van teksten zowel door lezers- 

als door tekstkenmerken wordt bepaald. De resultaten van dit onderzoek 

wijzen uit dat schoolboekschrijvers zich vooral moeten richten op tekstuele 

factoren, zoals het verlagen van de informatiedichtheid en een optimale 

zinsbouw en tekststructuur. Het beïnvloeden van lezerstekstkenmerken, 

zoals motivatie en betrokkenheid, lijkt immers veel minder effectief: 

leerlingen waarderen verhalende teksten bijvoorbeeld niet meer dan teksten 

met alleen de leerstof.  

Leerlingen zijn meer gebaat bij heldere en begrijpelijke teksten. 

Concreet zijn dat tekstkenmerken die cognitieve overbelasting voorkomen en 

die aanzetten tot een actieve verwerking van de tekst, dat is tot vaak, kort 

terugkijken. Daardoor kunnen leerlingen de tekstinformatie makkelijker 

integreren in een samenhangende mentale representatie. Op de volgende 

pagina doen we een aantal gerichte aanbevelingen voor docenten, schrijvers 

en educatieve uitgevers en onderbouwen we de aanbevelingen met de 

belangrijkste resultaten van dit proefschrift:  
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 Zorg voor een expliciete tekststructuur met verbindingswoorden  

o Leerlingen kijken vaker even kort terug 

o Leerlingen verwerken de informatie erna sneller  

o Leerlingen scoren hoger op begripsvragen  

 Presenteer de tekst in een doorlopende lay-out  

o Leerlingen verwerken de informatie die volgt sneller 

o Leerlingen begrijpen teksten met een gefragmenteerde lay-out niet 

beter  

 Bied alleen de leerstof aan en laat afleidende details en verhalende 

elementen achterwege  

o Leerlingen integreren de informatie beter met informatie in 

eerdere zinnen, omdat ze er vaker kort naar terugkijken 

o Leerlingen scoren hoger op begripsvragen  

o Leerlingen waarderen historische en fictieve verhalen niet hoger 

dan teksten met alleen de leerstof en ze ervaren historische 

verhalen zelfs als moeilijker  

 Differentieer qua lay-out, structuur en stijl niet zomaar op basis van 

onderwijsniveau  

o De effecten zijn voor alle leerlingen hetzelfde, ongeacht leerweg of 

onderwijsniveau, leesvaardigheid en voorkennis  

 Blijf leerlingen onderwijzen in vaardigheden en strategieën  

o De oogbewegingsresultaten laten zien dat leesvaardigheid grote 

impact heeft op het leesproces en tekstbegrip. 
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proefschrift en een populair-wetenschappelijke variant ervan. Alles bij 

elkaar enkele honderden pagina’s aan onderzoek naar effectieve teksten in 
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Interactief2014 en een een uitstapje met Elena naar Osnabrück! En dan die 

eindsprint in april, daar weid ik maar niet al teveel over uit. Het was die tijd 

dat ik ’s nachts hele paragrafen bedacht, oxazepam aan mijn woordenschat 
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spannend vond.   
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een smiley in). Pim Mak, zonder jouw hulp als dé eye-tracking-expert had ik 

al die mooie, vernieuwende conclusies over het leesproces van leerlingen 

nooit kunnen trekken. En wat te denken van die mooie, altijd 

aandachttrekkende oogbewegingsplaatjes van leerlingen? Wat doen ze het 

goed tijdens workshops en lezingen! Pim en Huub, even een klein 

rekensommetje: 3 experimenten waarin totaal 492 leerlingen 3 of 4 teksten 

lazen van gemiddeld 450 woorden. Ik kom uit op zo’n 757.360 gelezen 

woorden (oké, vmbo’ers slaan nog wel eens wat over). Hoeveel 
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oogbewegingen terugzien, cool. En zo wist ik elke keer weer een volgende 

leerling mijn kamertje in te lokken. Docenten, ook jullie bedankt voor jullie 

vrijgemaakte tijd en hulp!  

 

Collega’s, wat was het leuk om met jullie op de Trans te zitten. Het liefst 

voegde ik hier een foto van mijn plekje op zolder in, want eerlijk is eerlijk, 

het is gewoon verreweg de meest sfeervolle kamer met de meest uitgebreide 
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en tientallen foto’s. Die kamer ga ik echt missen, evenals mijn 

kamergenootjes Monica, Tessa, Hanna en Rogier. Hanna, je bent alweer even 
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ik ga je missen! Je stukjes pure chocolade trouwens ook. Ik zal maar even 

opbiechten dat ik er ongeveer 14 heb gejat de afgelopen twee jaar. Maar wat 
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