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Chapter 1

Teaching children to comprehend what they read is considered one of the most
important objectives of primary education (Lancia, 1997; Oatley & Olson, 2010). Yet
many school‐age children struggle to acquire reading skills and experience difficulties
in understanding texts. Internationally, more than thirty percent of fourth graders
and twenty‐four percent of eighth graders cannot read at a basic level (National
Center for Education Statistics, 2011). This is also the case in the Netherlands where
periodic surveys of reading show similar results (van Berkel, Krom, Heesters, van der
Schoot, & Hemker, 2007; van der Schoot, 2008;). Additionally, children show a
decrease in the motivation to read from Grade 2 onwards (Bos, De Koning, & van der
Schoot, 2014; Stoeldraijer & Vernooy, 2007). These results are alarming as reading
comprehension is crucial for the academic success of a child. That is, reading
comprehension is not only a crucial aspect for specialized skills during the reading
class, but it is also important for the understanding of questions in other areas such as
mathematics, geography, and history. In a broader sense, reading comprehension
skills are fundamental to children’s future working careers, daily activities, and social
functioning in our increasingly text‐based and complex information‐communication
society (Snow, 2002).
It is largely unknown what actually underlies these problems, but several
explanations can be offered. A possible explanation is that books are classified to a
certain reading comprehension level (in Dutch: AVI‐niveau). This can have a negative
influence on the reading motivation of children, because the texts are not classified
on experience but rather on technical reading skills. Another explanation for this
phenomenon is that the approach in reading comprehension courses is focused on
the exercise of individual reading strategies, whereby the importance of a
challenging reading context is ignored. The risk, therefore, is that students will use
the strategy only as a goal and not as a useful tool, and hence the reading motivation
of the students will drop (PPON, 2007).
These issues have led to public concern and policy initiatives that emphasize the need
for effective approaches for teaching reading comprehension. Driven by these
aspects, this thesis is dedicated to translational research in the field of reading
comprehension using the Situation‐Model Framework as foundation to the
presented research questions.

General Introduction

Situation Model Framework
It is by now well‐established in reading comprehension research that a reader’s
mental representation of text consists of different levels of comprehension (Kintsch,
1988; Zwaan & Radvansky, 1998). Within the Situation Model Framework, three
levels of representation are distinguished: surface‐based representation, text‐based
representation, and situation model representation (Kintsch, 1994, 1998; Kintsch &
van Dijk, 1987). The surface‐based representation contains the literal words and
clauses that are mentioned in the text. The text‐based representation contains the
meanings of the words, clauses, and sentences, as well as their mutual relations that
are explicitly presented in the text. The situation model representation is an
integrated, coherent, non‐verbal, mental representation of the state of affairs
described in a text (Zwaan & Radvansky, 1998). In fact, the situation model integrates
the propositional content of the text with information from prior knowledge (Stine‐
Morrow, Gagne, Morrow, & DeWall, 2004). When trying to comprehend texts, the
situation model is gradually constructed by continuously monitoring information
from different situational dimensions (space, time, protagonist, causation, and
intentionality; Zwaan, Langston, & Greasser, 1995; Zwaan, Magliano, & Greasser,
1995). By integrating information from these dimensions, readers gradually update
their representation and put together a coherent and richly connected situation
model. In contrast to the surface‐based and text‐based representations, the situation
model representation is not restricted to the text information (Kintsch, 1994, 1998;
Kintsch & van Dijk, 1987). Situation models, therefore, constitute the level of text
representation which is associated with deep processing (van der Schoot, Horsley, &
Lieshout, 2010).
In summary, a situation model is a non‐verbal mental representation of the text as a
whole that reflects the reader’s understanding that goes beyond the text. In other
words, it is a mental representation wherein the text information is integrated with
the reader’s world knowledge and what the reader already knows from the topic (van
der Schoot et al., 2010). Hence, the situation model will not only help to gain a
deeper comprehension of text, but it also ensures that the reader is involved and
connecting with the text (Van de Ven, 2009). That is, constructing a situation model
helps readers to experience and vividly represent the situation described in the text
(De Koning & van der Schoot, 2013, 2014). As such, the situation model is retained in
memory much longer than the text‐based and the surface representation. These
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aspects make that readers can benefit from the construction of situation models both
in terms of reading comprehension and reading motivation.
Reading Comprehension: Situation Model Processes
The studies included in this thesis focus on the construction of situation models from
narrative text by investigating the skills and strategies that are crucial for the
construction and revision of the situation model, namely mental simulation,
comprehension monitoring, and inference making.
Mental Simulation
As just stated, language comprehension necessarily involves the construction of a
mental representation (Zwaan & Radvansky, 1998), as such it can be considered the
infrastructure of the construction of the situation model. Inspired by embodied
theories of language comprehension, the view that situation‐model representations
formed during language comprehension involve sensory, motor, and emotional
information is gaining popularity (De Koning & van der Schoot, 2013; van den Broek,
2010; Zwaan, 2015). This observation has now been supported by numerous
behavioral and neuroimaging studies (e.g., Louwerse, Hutchinson, Tillman, &
Recchia, 2015; Pulvermüller, 2005). In capturing the meaning of a text, readers
mentally simulate the described situations and events through the reactivation of
previously acquired real‐world perceptual, motor, and affective experiences
(Barsalou, 1999, 2008). It follows that, in such an embodied view to language
comprehension, the neural circuits involved in understanding sentences are of the
same kind as those involved in having actual sensory and motor experiences.
Consider, for example, the situation that you make a cup of coffee. During the actual
experience, patterns of brain activation are formed across multiple modalities, which
are then stored in your memory (e.g., how your coffee smells, looks, feels). Later on,
when retrieving the stored experience from the long‐term memory during reading,
the multimodal representation captured during the actual experience is reactivated
to reproduce how the brain represents perception and action.
In sum, according to embodied theories of language comprehension, a deep
understanding of text involves a mental simulation of described events and actions
by reactivating and integrating traces of earlier experiences from multiple perceptual
and motor modalities in the brain that were recruited when the actual experience was
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acquired (Barsalou, 1999). So far, most of the research on mental and motor
simulations was fundamental in nature and done with adults (Wellsby & Pexman,
2014). Hence, relatively little is known about children’s mental simulations during
reading and how, from a more applied perspective, mental simulation of text
information can be stimulated. In this thesis, both of these aspects will be addressed
by investigating how to enhance children’s mental simulation skills supportive to
situation model construction and hence deeper comprehension of text.
Comprehension Monitoring
Besides mental simulation, comprehension monitoring is a reading comprehension
strategy pivotal to situation model processing, in particular the updating of a
situation model. Comprehension monitoring refers to the ability of readers to
evaluate their understanding of a text. Readers engaging in comprehension
monitoring processes continuously ask themselves if what they are reading makes
sense. Rephrasing this in situation model updating terminology, skilled readers
constantly check for themselves to what extent new text information is consistent
with the information already present in their current situation model. If it is, the new
information can be readily incorporated into the evolving situation model. If it is not,
readers are required to resolve the inconsistency by using repair strategies to make
sure their situation model corresponds to the described situation and so restore
comprehension.
The ability of a reader to be aware, while reading, whether a text still makes sense or
not as well as adequately adapting one’s cognitive processing accordingly is central
to comprehension monitoring, and more generally reading comprehension.
Particularly, monitoring the different dimensions that a situation model contains
during reading is crucial in achieving deep‐level comprehension (Wassenburg, Beker,
van den Broek, & van der Schoot, 2015). Related to this, it has frequently been argued
that it is this comprehension monitoring ability which distinguishes skilled readers
from less skilled readers (McNamara, Ozuru, Best, & O’Reilly, 2007; Pressley,
Borkowski, & Schneider, 1987). Yet, whilst there is an increasing body of research on
comprehension monitoring and its relevance for situation model construction, it
remains largely unclear how we can encourage the usage of this strategy to achieve
an intelligible situation model. In this thesis, we therefore will aim at teaching
children monitoring strategies required for situation model updating. More
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specifically, we will test an inconsistency‐detection training developed to target
comprehension monitoring strategies during reading.
Inference Making
Another central aspect of situation model construction is the need for coherence
(McNamara & Magliano, 2009; van den Broek et al., 2011; van Silfhout, Evers‐
Vermeul, & Sanders, 2014). Establishing coherence does not come naturally for many
readers, given that texts often contain implicit information, semantic vagueness and
ambiguities, or temporal, spatial and causal discontinuities which may result in
comprehension problems (e.g. Zwaan, Magliano, & Graesser, 1995). That is, readers
are not confronted with complete and cohesive descriptions of narrative situations
and therefore need to engage in inferential processes to construct a coherent
situation model. To supplement their situation model with inferences readers can
draw upon prior knowledge and/or textual clues in an attempt to obtain sufficient
coherence (Cain & Oakhill, 2007; van den Broek & Espin, 2012). This helps readers to
infer what is implied, resolve vagueness and ambiguities, or fill in gaps in time and
space or missing causal relations between text events. In line with this, making
inferences to construct a coherent situation model appears to be associated with
deep processing of text. In general, situation model construction and inference
generation are said to have a mutual and interactive relationship; inference making
supports situation model construction, and situation models facilitate inference
generation (e.g. Graesser, Wiemer‐Hastings, & Wiemer‐Hastings, 2001; Rickheit,
Schnotz, & Strohner, 1985). In this thesis, we will focus on the first direction of
influence that from inference generation to situation model construction. More in
particular, we will design and test a training program embedded within the situation
model framework to enhance children’s inference making skills supportive to
situation model construction and hence deep‐level comprehension of text.
Aims
From the above theoretical and empirical background, it becomes evident that
mental simulation, comprehension monitoring, and inference making are important
strategies involved in understanding text at the situation model level. In the past
years, reading comprehension researchers have made much progress in terms of
fundamental empirical work on the use, role, and effectiveness of these component
processes, or strategies, in relation to the construction of a situation model from text.
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However, so far relatively little research has focused on how we can encourage the
construction of a situation model. As such, the question as to how we can teach
children to effectively construct situation models from text has mainly been
unresolved. Therefore, this thesis primarily aims at bringing forth not only a
significant theoretical stance, but also at fulfilling a practical contribution to the field
of reading comprehension. In sum, the main goal was to investigate the influence of
situation model construction on reading comprehension and how we can stimulate
this construction. Another aim of this thesis was to investigate to what extent
situation models play a role in other primary school subjects than reading
comprehension. In doing so, we particularly looked at whether situation models can
serve a functional role in producing, rather than understanding, text (i.e., writing a
narrative). This extends the research on situation models in a novel direction and
explores the applicability of the situation model framework to other disciplines.
Approach
The research presented in this thesis was conducted using an experimental approach.
This yielded behavioral data which gained insight into both the end‐product of the
reading process (e.g., reading comprehension scores) and the processes leading to
this end‐product (e.g., use of the learned reading comprehension strategies). In all
studies participants were primary school children (Grades 3‐6) who were tested at
their school, except for Chapter 6 where college students were tested in a more
controlled laboratory setting. Throughout the studies, situation model theory was
used as the main theoretical framework in which the studies were set‐up and
interpreted.
The three intervention studies reported in Chapters 2 through 4 had a similar design,
which enables a direct comparison between the effectiveness of the three situation
model focused strategies. That is, the studies employed a pretest‐posttest control
group design in which the independent variable was training group (mental
simulation, inference making, or comprehension monitoring vs. control) and the
dependent variables were reading strategy use (i.e., pre‐ and posttest scores on tests
measuring mental simulation, inference making, and comprehension monitoring),
general reading comprehension level (measured by the CITO reading comprehension
test), and reading motivation. Pre‐ and posttests consisted of different versions of
the same tests. Children from Grades 3 and 4 received training in just one of the three
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reading comprehension strategies. Each strategy was taught in a 4‐week training
course containing 8 lessons. Training occurred in groups of 5‐6 children and consisted
of direct instruction, modeling, guided practice, and individual practice. The control
group followed the school’s regular reading comprehension curriculum. Several
individual difference measures such as intelligence, decoding skill, vocabulary,
working memory, visuo‐spatial abilities, socioeconomic status and home literacy
environment were included as control variables.

Chapter Overview
Chapter 2 investigates the effectiveness of a reading comprehension intervention
study aimed at supporting mental simulation skills. Specifically, in the mental
simulation training it was tested to what extent teaching readers to (1) connect their
perceptual, motor, and emotional experiences to the text, and (2) mentally simulate
visual and motor information that is implicitly described in a text, facilitates reader’s
situation model construction and hence deep‐level comprehension of text. Use of the
learned reading comprehension strategy was examined with the sentence‐picture
verification task and the sentence‐sensibility judgment task.
Chapter 3 reports on the effectiveness of a reading comprehension intervention
study for teaching comprehension monitoring strategies. The developed
inconsistency‐detection training specifically focused on situation model updating and
aimed at teaching readers to maintain and restore comprehension during reading. To
this end, children were trained to pay attention to the different situational levels
(time, space, causation, intentionality, and protagonist) and also to find
inconsistencies in the text. Use of the learned reading comprehension strategy was
examined with the inconsistency‐detection paradigm.
Chapter 4 describes the results of the reading comprehension intervention study
focusing on inference making. The inference making training aimed at enhancing
readers’ inference making skills in order to construct a coherent situation model. It
addressed the source (text‐based versus knowledge‐based), type (necessary versus
unnecessary for (re‐) establishing coherence), and depth of an inference (making
single lexical inferences versus combining multiple lexical inferences), as well as the
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type of searching strategy (forward versus backward). Use of the learned reading
comprehension strategy was examined with the probe recognition task.
In Chapter 5, the question is addressed whether the construction of a situation model
also supports, next to comprehension, the production of text. This was approached
by asking children to engage in writing a creative narrative and investigating their
ability to construct a situational and sensory rich situation model. Using path
analyses, these representational abilities of children and the narrative descriptions
derived from their text were related to the children’s creative writing outcome.
Chapter 6 takes a more fundamental perspective at mental simulation of text
information during reading. Specifically, it directly investigates within a single study
to what extent different implied visual characteristics of described objects (i.e.,
shape, color, size, orientation) are mentally simulated during sentence
comprehension. In doing so, this study aims to provide insight into whether the four
investigated visual object properties are mentally simulated to the same extent and
whether they share a common underlying mechanism.
Finally, in Chapter 7, the findings obtained from the research presented in Chapters
two through six will be discussed in light of the aims of this thesis. Moreover,
practical implications of the findings will be presented.
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The research in the present thesis was motivated by the alarming findings regarding
primary school children’s poor reading comprehension performance and declining
reading motivation. In line with the increasing need for effective approaches for
teaching reading comprehension, the main goal was to develop and test reading
strategy trainings aimed at improving reading comprehension and reading
motivation. To ensure the trainings were theoretically sound, they were set up within
a well‐known cognitive theory of reading comprehension, namely the Situation
Model framework. In particular, the trainings targeted the situation model strategies
mental simulation (Chapter 2; also see Chapter 6 for a more fundamentally‐oriented
study on mental simulation that can be used to inform future trainings),
comprehension monitoring (Chapter 3), and inference generation (Chapter 4), which
are associated with deep‐level text comprehension. Additionally, this thesis also
investigated the extent to which the situation model framework provides a useful
approach for understanding children’s ability to produce, rather than comprehend,
text (Chapter 5). Together, having a specific focus on narrative text, this thesis makes
an important contribution to translating what is known from basic reading
comprehension research to classroom practice at the primary school level. In the
following, the main findings will be further discussed and recommendations for
educational practice and future research will be provided.
Getting From the Text to the Situation Model
The findings of the training studies (Chapters 2‐4) showed that all of the three
situation model strategies (i.e., mental simulation, comprehension monitoring, and
inference making) effectively influenced children’s processing of written text (see
Table 1). First, looking at reading comprehension strategy use, children who had
received the comprehension monitoring training or the inference making training
showed a significant improvement of posttest relative to pretest performance on
respectively the inconsistency detection task or the probe verification task. Children
in the control group, who followed their regular reading comprehension curriculum,
did not show evidence of improved performance on these tasks. So, only children
who were taught the comprehension monitoring skills or inference making skills
made better and more frequent use of these skills during reading. Hence, they were
better able to understand the text at the situation model level. For the mental
simulation training there was no such significant pre‐to‐posttest gain, and hence
improved strategy use, was observed regarding visual simulation (i.e., sentence‐
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picture verification task) and motor simulation (sentence‐sensibility judgment task).
In sum, two out of the three situation model strategy trainings led to improved use of
the trained strategy.
Second, next to a more effective use of the trained reading skills, all three situation
model strategies resulted in improved general reading comprehension levels as
assessed by a standardized, normed reading comprehension test (i.e., CITO reading
comprehension test). So, in each of the three situation model strategy trainings
children were able to transfer the trained reading skills to general reading
comprehension. The gains observed for these experimental training groups (roughly
between +6.5 and +9.5 CITO‐points) was significantly larger than the improvements
made by children in the control training (roughly +2 CITO‐points). Third, in
correspondence with these findings, the mental simulation training, the
comprehension monitoring training, and the inference making training also resulted
in increased reading motivation. Children in these trainings indicated that they
enjoyed reading more after the training than before the training. Children in the
control training did not show this effect. Together, the three situation model strategy
trainings led to improved general reading comprehension performance and increased
reading motivation.
Table 1
Overview of the results of the intervention studies

Strategy use

General reading
comprehension

Reading motivation

Mental simulation
Comprehension Monitoring
Inference making

From these findings, it can be concluded that it is possible to encourage children to
construct a situation model during reading and that this helps them to gain a deeper
understanding of the text and to experience reading as a more joyful activity. The
reading comprehension strategy trainings described in this thesis are also illustrative
of how situation model‐focused trainings can be effectively designed. More broadly,
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the presented findings demonstrate that the situation model framework provides a
solid and suitable framework for developing an intervention aimed at supporting
reading comprehension and reading motivation in primary school children. Thereby,
this thesis concurs with and extends an emerging body of research that stresses the
importance of applying theoretical and empirical findings from cognitive science to
develop reading comprehension interventions that are feasible for classroom use
(e.g., McMaster et al., 2015). The importance of this contribution is underscored by
the increasing awareness that strengthening the connections between theory and
practice is needed to build effective reading comprehension interventions (e.g.,
McKeown, Beck, & Blake, 2009).
Getting From the Situation Model to the Text
This thesis also provides a first insight into the interconnections between situation
models and the production of a narrative text. The results from Chapter 5 show that
abilities involved in constructing a situation model from texts are also relied upon
when asked to write a creative story. More specifically, children’s ability to construct
a sensory rich situation model appeared to directly influence their creative writing
outcomes. The extent to which children can construct a situational mental
representation indirectly influenced creative writing outcome through the amount of
narrative descriptions they produced. Together, these factors explained 37% of
children’s creative writing outcomes. From these findings, it can be concluded that
situation models and the processes giving rise to them serve a functional role in
writing a narrative. In other words, situation models not only appear to help children
in the comprehension of text but also in the production of text. Or, translating this to
the school situation, children rely on situation model processes for both the subjects
reading and writing. This nicely fits the increasing awareness that situation models
are involved in other school subjects than just reading. According to Boonen, van der
Schoot, van Wesel, de Vries, and Jolles (2013), for example, situation model
construction is at the core of problem solving success in mathematics. Children who
fail to accurately represent the problem situation that is hidden in a mathematical
word problem in their situation model experience difficulties in trying to provide the
correct answer to the problem. Evidently, the findings of this thesis extend the
research on situation models in a novel direction (i.e., writing) and add to the notion
that the situation model framework is applicable to multiple school subjects.
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Implications for Education
The results of the studies described in this thesis have direct implications for
educational practice. Constructing situation models heavily depends on non‐
linguistic representational abilities to represent what the text is about. The findings
from Chapters 2‐4 indicate that the situation model strategies mental simulation,
comprehension monitoring, and inference making all effectively contribute to such a
visuospatial, multisensory mental representation of the situation that is described in
a text, and hence reading comprehension. Generally, this connects to discussions on
whether the present school system in the Netherlands puts too much emphasis on
text‐based and verbal‐linguistic (e.g., summarizing, questioning) and too little
emphasis on visuospatial learning and information processing strategies. The results
of the studies presented in this thesis reinforce the idea that higher‐order
representational and imagery skills should be given a far more prominent role in
reading comprehension instruction. This idea is supported by neurocognitive and
psychological science wherein it has for example been shown that visual and motor
experiences derived from actual interactions with the environment are involved in
understanding text (Barsalou, 2008). Importantly, the findings from Chapter 2‐4
suggest that using situation model strategies can already pay off in terms of
immediately improved reading strategy use, reading comprehension, and reading
motivation within a relatively short period of time (i.e., four weeks). Whether or not
even more progress can be made with a prolonged training period and/or to what
extent the obtained training effects are retained over time remains to be investigated
in future research.
The findings of the reported intervention studies also give rise to some more specific
recommendations. First, it seems relevant to stimulate children to connect the text
they are reading to their own sensory, motor, and emotional experiences. Taking
such a ‘mental leap into imagined worlds’ (Zwaan, 1999), in which readers can see,
feel, hear, and ‘act out’ the described situation, helps readers to experience the story
as if they were actually part of it. Besides mentally simulating explicitly described
information, readers also seem to benefit from being encouraged and taught to
simulate implicitly described information (e.g., simulating a bird with its wings
outstretched instead of drawn in when reading the sentence “He saw the bird in the
sky”). The findings from Chapter 6 provide a further specification for this
recommendation. It showed that readers experience more difficulties to simulate the
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orientation of an object as implied in a sentence (e.g., He put the screw in the
wall/ceiling) than simulating an object’s implied shape (e.g., He saw the egg in the
box/skillet), color (e.g., He saw the bear in the woods/at the North Pole), and size
(e.g., he saw the statue in the garden/windowsill). Future empirical and/or practical
interventions aimed at improving mental simulation skills supportive to reading
comprehension should take this effect into account. All in all, helping readers to
‘mentally experience’ the described situation during reading provides an innovative
approach for teachers as not much attention is currently being paid to reading as a
sensory experience (De Koning & van der Schoot, 2014).
Second, stimulating readers to make connections between the different elements
described in the text as well as connecting the text to their knowledge of the specific
topic appears to enable children to move beyond the text and actually develop a
deeper understanding of the described situation. Reserving room for activating prior
knowledge and teaching children how to use this knowledge for the sake of reading
comprehension during reading comprehension lessons thus seems relevant. Also,
encouraging readers to search for words or phrases in the text that can be
meaningfully linked warrants attention. These aspects likely avoid
misunderstandings of the text, aids readers in overcoming incoherencies, enables
them to flexibly fill in spatial, causal, and temporal gaps, or assists them in simply
enriching the evolving situation model that they construct during reading.
Third, it appears important to stimulate children to continuously monitor their
comprehension, that is, check for themselves whether they still understand the text.
It seems useful to make readers aware that when updating their situation model of
the text with new incoming information, they should be sensitive to whether or not
this information is consistent or inconsistent with their current situation model. A
training specifically focused on detecting inconsistencies appears helpful in this
regard. Moreover, such a training targeting all situational dimensions (time, space,
causation, intentionality, protagonist) seems conducive to teaching readers
inconsistency detection skills. Nevertheless, in a recent study Wassenburg, Beker,
van den Broek, and van der Schoot (2015) showed that readers particularly
experience difficulties in detecting temporal and spatial discontinuities in a text.
Therefore, it could be argued that extra attention should be devoted to these
dimensions in an inconsistency detection training.
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Besides the implications stressing the importance of stimulating situation model
construction for improving text comprehension, the results reported in Chapter 5 also
emphasize the relevance of situation models in writing assignments. Arguably,
writing effectively depends upon having flexible access to context‐relevant
information in order to produce texts. In this respect, the “situatedness” and “sensory
richness” of children’s situation model appear relevant factors to take into account.
Whereas situatedness seems useful for laying the foundation for the story in terms of
the dimensions (e.g., location, time) along which the story is built, sensory richness
influences the extent to which this foundation can be filled in or enriched (De Koning
& van der Schoot, 2014; Zwaan, 2015). So, for purposes of guiding the writing process
or supporting writing skills teachers should pay attention to both of these aspects
while clearly explaining the functions of each. Particularly children who need further
assistance or training to develop and use situational and sensory rich situation
models might be encouraged to explicitly draw upon their imagination. Doing so
might help them to produce richer and more lively texts.
Finally, the combination of findings regarding the role of situation models in the
comprehension and production of text provides another, more general, implication
for teaching reading comprehension and writing skills. Given that similar situation
model processes are relevant for both reading a text for comprehension and writing a
text, it might be worth exploring to integrate, at least partially, reading
comprehension and writing lessons. Irrespective of whether children engage in
situation model processing for reading or writing a text, the same skills are learned
and practiced. This way, the relevant processes underlying reading and writing can be
addressed more efficiently. Such an integrative approach would provide a gladly
received response to the growing demand to offer reading and writing instruction not
as separate elements and in a less fragmented manner (e.g., Nout, 2015).
Future Directions
The studies described in this thesis suggest several avenues for further research.
First, for the intervention studies described in Chapters 2‐4, the training materials
and lessons were developed in close collaboration with primary school teachers.
However, teachers were not involved in the actual training phase. Rather, trained
research assistants conducted the trainings using a standardized protocol to
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minimize the effects of variables other than the independent variables of interest. It
is therefore unknown how the three situation model strategy trainings will work out
when they are conducted by teachers in a more naturalistic way or to what extent the
trainings are as effective when actually implemented in daily classroom practice.
These issues can be investigated in future research.
Second, the strategy trainings have adopted a one‐size‐fits‐all approach, meaning
that all children irrespective of their cognitive abilities received the same training in
the same way. That is, the trainings did not take into account the fact that for some
children the to‐be‐learned skills might already be better developed. It is yet unknown
whether and how the reported strategy trainings can be adjusted in a way to
adequately meet the individual demands of children who vary in their level of reading
comprehension abilities, reading skills, and reading comprehension strategy use.
Future research could explore this in more detail.
Third, the effectiveness of the strategy trainings was only tested immediately after
the training phase. Although this is the typical approach in this type of research, it is
being increasingly suggested to also evaluate the long‐term effects of reading
comprehension intervention research (e.g., Snow, 2002). Adopting such a long‐term
perspective could provide insight into the extent to which the effects of the learned
strategies endure.
Fourth, the reading comprehension strategies mental simulation, comprehension
monitoring, and inference making were developed and tested as individual trainings.
In a sense, this is an artificial distinction given that these three strategies partly
overlap. Particularly the skills subservient to inference making and comprehension
monitoring are difficult to isolate (McNamara, 2007). It would be interesting for
future research to investigate whether it is possible to combine the different
strategies within a single training. Importantly, this would require a clear
understanding of the unique contributions of each training as well as the extent to
which cross‐over effects from one reading comprehension strategy to another (e.g.,
improved inference making due to comprehension monitoring training) are possible.
Fifth, the situation model strategies were taught using direct instruction during
multiple training sessions. It would be interesting to also investigate alternative

Concluding Remarks

approaches to stimulate readers to construct a situation model, perhaps ones that
requires less effort from teachers. In this regard, one potentially useful approach that
has recently been proposed in the field of multimedia learning is to briefly show
learners a picture before reading a text (Eitel & Scheiter, 2015) or before each
paragraph to help readers to mentally represent the described information (Leopold
& Mayer, 2015). The instruction to process the picture before reading a scientific text
appears to have a positive influence on the amount of information that is learned
from the text (Eitel et al., 2013). The extent to which such an approach is helpful to
improve comprehension of narrative texts remains to be investigated. Also, whether
inspecting a picture alone before reading is sufficient or whether this needs to be
combined with additional instructions or generative activities supporting situation
model construction is an issue for further research.
Sixth, the studies reported in this thesis exclusively focused on narrative text. For the
reading comprehension intervention studies (Chapter 2‐4) this raises the question as
to whether the situation model strategy trainings are also effective for other types of
text such as expository text. Similarly, for the findings regarding the role of situation
models in writing (Chapter 5), one could wonder whether the representational factors
“situatedness” and “sensory richness” are as relevant to writing a narrative as to
writing other types of text such as a poem or a newspaper article. These issues could
be investigated in further research.
Seventh, in Chapter 5 children’s ability to construct a situational and sensory rich
situation model was related to their creative writing outcome using path analyses.
However, the results of this study are only suggestive to the fact that writing
processes and outcomes are supported if the situatedness and sensory richness
would be stimulated in children. This has not been examined directly, so it is yet
unknown whether this actually leads to improved performance. Moreover, this study
was restricted to only two representational abilities, so it would be interesting to
investigate other factors relevant to situation model construction as well.
Conclusion
Taken together, the results reported in this thesis demonstrate that the situation
model framework provides a useful foundation for supporting both reading
comprehension and writing in primary school children. By applying situation model
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strategies and engaging in processes conducive to situation model construction,
children move beyond the text itself and draw upon their imagination to develop an
understanding of what the text is about or to produce a text. An important
contribution of this thesis is the finding that such a non‐linguistic approach to reading
can be taught straightforwardly in a relatively short period of time. This could be an
interesting starting point to help the current generation of children who increasingly
process written textual information (e.g., via social media, email, chats), but
nevertheless read a book less often and long, to regain interest in reading books
attentively and with comprehension. The research in this thesis hopefully brings this
prospect a step closer. In the end, we all aim for a situation where children loose
themselves again in a book and enjoy the story as if they were “going to the movie in
their head”.
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The research in the present thesis was motivated by alarming findings regarding
primary school children’s poor reading comprehension performance and declining
reading motivation. The main goal of the research in this thesis was to develop and
test reading strategy trainings aimed at improving reading comprehension and
reading motivation. To ensure that the training sessions were theoretically sound,
they were set up within the Situation Model framework. More specifically, we wanted
to investigate the influence of situation model construction on reading
comprehension and how we can stimulate this construction. Another aim of this
thesis was to investigate to what extent situation models play a role in various
primary school subjects other than reading comprehension, we particularly looked at
whether situation models can perform a function role in producing rather than
understanding texts (i.e., writing a narrative). Together, this thesis makes a
contribution to translation that is known from basic reading comprehension research
to classroom practice at primary school level.
Chapter 1 outlines the theoretical background on reading comprehension from the
Situation Model Framework. This chapter presented the main concepts, definitions,
and theoretical assumptions. In particular, this chapter elaborates on three cognitive
processes important for deep text comprehension on which we developed our
differing interventions. Notably, the interventions targeted the situation model
strategies of mental simulation, comprehension monitoring, and inference making.
The three varying interventions (reported in Chapter 2 to Chapter 4) had a similar
design, which enables a direct comparison between the effectiveness of the three
situation model focused strategies. The studies employed a pretest‐posttest control
group design with the dependent variables reading strategy usage, general reading
comprehension, and reading motivation. Pre‐ and posttests consisted of different
versions of the same tests. Children from Grades 3 and 4 received training in just one
of the three reading comprehension strategies. Each strategy was taught in a 4‐week
training course containing 8 lessons. The control group followed the school’s regular
reading comprehension curriculum. Finally, this chapter describes the outline of the
empirical chapter within this thesis.
Chapter 2 describes the study investigating the effectiveness of a reading
comprehension intervention study aimed at supporting mental simulation skills.
Specifically, during the mental simulation training it was tested to observe as to what
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extent teaching readers to (1) connect their perceptual, motor, and emotional
experiences to text, and (2) mentally stimulate visual and motor information that is
implicitly described in a text, facilitates readers situation model construction and
hence deep‐ level comprehension. Effectiveness of the training was evaluated with
the sentence‐picture verification task and the sentence‐sensibility judgment task.
The results showed that, compared to the control group, children who had received
the mental simulation training showed improved performance on general reading
comprehension and scored higher on reading motivation. There were no
performance differences between groups on the mental simulation measures. These
findings indicate that it is beneficial for children to be encouraged to read and to
teach them to connect their sensorimotor experiences to the text they are reading.
Chapter 3 presents an inconsistency‐detection intervention aimed at supporting
comprehension monitoring strategies to enhance reading comprehension. In
particular, the comprehension monitoring training targeted at the updating of the
situation model, evaluative and self‐regulatory strategies, and metacognitive
awareness. Effectiveness of the training was evaluated with the inconsistency‐
detection task. The results showed that, compared to the control group, fourth
graders’ inconsistency‐detection performance significantly improved after the
inconsistency‐detection training. Third graders did not show a significant gain,
suggesting that this age group may be too young for the presented training. General
reading comprehension and reading motivation scores, however, were promising for
all children receiving the inconsistency‐detection training. These findings indicate
that the inconsistency‐detection training was effective to enhance children’s use of
monitoring strategies required for constructing and updating a coherent situation
model and to transfer these strategies to novel texts.
Chapter 4 reports on the effectiveness of a reading comprehension intervention
study with a focus on inference making. The inference making training aimed at
enhancing readers’ inference making skills in order to construct a coherent situation
model. It addressed the source (text‐based versus knowledge‐based), type
(necessary versus unnecessary for (re‐) establishing coherence), and depth of an
inference (making single lexical inferences versus combining multiple lexical
inferences), as well as the type of searching strategy (forward versus backward). Use
of the learned reading comprehension strategy was examined with the probe
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recognition task. Results indicated that, compared to a control group, children who
followed the experimental training improved their inference making skills to the
advantage of situation model construction. Importantly, our training also resulted in
increased levels of general reading comprehension and motivation. In sum, this study
showed that a ‘level of text representation’ was valuable and such an approach can
provide a useful framework to teach inference making skills to third and fourth
graders
In Chapter 5 we describe a study that focused on exploring the question as to
whether the construction of a situation model supports not only the comprehension
of, but also the production of a text. This was conducted by asking children to engage
in writing a creative narrative and observing their ability to construct a situational and
sensory rich situation model. Using path analyses, these representational abilities of
children and the narrative descriptions derived from their text were related to the
children’s creative writing outcome. Results showed that sensory richness and
situatedness explained 35% of the variance in creativity scores. Sensory richness
influenced the originality/novelty of children’s narrative writing directly, whereas
situatedness had an indirect influence through the number of sensory words, yet
both pathways influenced the outcomes to a comparable extent. Findings suggest
that creative writing requires similar representational processes as reading
comprehension which may contribute to the development of instructional methods
to help children in creative writing assignments.
Chapter 6 proposes a more fundamental perspective at mental simulation of text
information during reading. Specifically, it directly explores, within a single study, to
what extent different implied visual characteristics of described objects (i.e., shape,
color, size and orientation) are mentally simulated during sentence comprehension.
Results showed varying match‐advantages for shape, size and color; with color
showing the strongest effect, but no match‐advantage for orientation. Additionally,
shape, size and color appeared to be significantly correlated, whereas there were no
significant correlations with orientation. These results suggest that the interpretation
of match‐advantages would benefit from a re‐evaluation of the mental simulation
account based on a distinction into intrinsic (i.e. shape, size and color) and extrinsic
(i.e. orientation) object properties.

Summary

Finally, Chapter 7 provides concluding remarks on the empirical studies described in
Chapter 2 through 6 in this thesis. The main findings are discussed from a situation
model perspective. Notably, this chapter discusses the obtained findings of three
strategies (i.e. mental simulation, comprehension monitoring and inference
generating) in light of the aims outlined in the introduction (Chapter 1). Findings from
the training studies are discussed according to their contributions to bridging the gap
between theory and practice. Moreover, overall recommendations for further
research are presented as well as perceived educational implications.
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Wat ben ik blij dat ik tijdens het werken aan mijn proefschrift zoveel hulp, steun en
advies heb gekregen van de mensen om mij heen. Daarom is dit laatste gedeelte
geschreven als dank aan iedereen die mij de afgelopen jaren geholpen heeft.
Uiteraard begin ik met het bedanken van mijn promotor en copromotoren. Lydia, ik
heb de eer gehad om samen met jou de cursus ‘Neuroscience and Education’ vorm te
geven. Het samen ontwikkelen en uitvoeren van deze cursus voor ICO heeft mij veel
geleerd, dank hiervoor. Ik heb grote bewondering voor jouw passie en kennis voor
onderwijsneurowetenschappen, dank dat je dit mij wilde delen. Bjorn en Menno, ik
kan niet anders dan vol lof over jullie praten, zo zijn jullie passie en hard werken
mentaliteit competenties die ik in jullie bewonder. Ik zal de congresbezoeken in het
binnen‐ en buitenland met de “begrijpend lezen groep” niet snel vergeten. Ik wil jullie
bedanken voor al jullie tijd, advies en energie. Ik kon altijd bij jullie binnen lopen.
Daarnaast wil ik graag twee statistici bedanken voor hun hulp. Allereerst Floryt, jouw
kennis van Mplus en de verschillende analyses heeft mij erg geholpen; en Claire,
ondanks dat ons project samen tot niets heeft geleid, heb ik veel van jou geleerd over
R en individual differences, thank you!
Natuurlijk wil ik ook alle leraren en de honderden anonieme leerlingen van de
scholen, waar ik mijn onderzoek heb uitgevoerd, bedanken. Zonder hen waren de
onderzoeken, die beschreven zijn in dit proefschrift, niet mogelijk geweest.
Graag wil ik de leden van de leescommissie en de leden van de oppositie bedanken
voor de tijd die zij genomen hebben om mijn proefschrift te lezen, te beoordelen en
bedank ik hen omdat zij bereid zijn mijn verdediging bij te wonen.
Ook wil ik al mijn lieve (collega‐)vrienden bedanken. Vanaf het moment dat ik bij de
VU binnenkwam hebben jullie mij verwelkomt in een gekke maar o zo gezellige PhD‐
groep. Stephanako, Paulita, Iraki, Sarahaki, Kimmie, en Jeroenako, deze ervaring zou
niet hetzelfde zijn geweest zonder jullie. Samen uitgaan, dansen, of gewoon een
kopje koffie drinken en natuurlijk de reis naar Griekenland. Dank voor jullie
gezelligheid! Stephanako, naast bovengenoemde dingen was jij mijn
onderzoekspartner in crime! We gingen samen naar congressen, samen naar scholen,
samen analyseren; ik ben blij dat ik dit samen met jou heb mogen meemaken. Later
leerde ik Esther en Karin ook beter kennen. Esther, we gaan vaak samen lunchen of
drankjes doen dank voor je gezelligheid, ik hoop dat we onze gezamenlijke
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hardloopwedstrijd ooit nog kunnen doen. Karin, we bespraken altijd de week met
een kopje koffie of tijdens de lunch, dank voor je gezelligheid op werk!
Sinds september 2015 heb ik een heleboel nieuwe, leuke collega’s bij Bureau ICE. Ook
jullie allemaal bedankt voor de gezelligheid, jullie humor, jullie markt‐inzicht, maar
zeker ook voor jullie luisterende oor. Ik voel mij op mijn plek bij Bureau ICE en denk
dat we nog vele mooie avonturen gaan beleven.
Het onderscheid tussen collega’s en vrienden is soms ver te zoeken, toch zijn er ook
nog vrienden buiten werk die speciale aandacht verdienen. Martijn, Michael, Bart,
Yoram, Job, Diederik, Bastiaan, Jaap, Bas, Daria, Maartje, Babs, Lisanne en Iris, ik wil
jullie bedanken voor jullie gezelligheid, steun en avondjes uit. Thijs, jij keek niet op of
om als ik weer moest doorwerken en zorgt er altijd voor dat de avond vrolijk wordt
afgesloten. Arthur, Stefan en Jeffrey: dank voor de gezellige eet‐ en spelletjes
avonden (en ooit versla ik jullie met ‘stenen tijdperk’) of gewoon een gezellig drankje
op de bank.
Daarnaast wil ik speciale aandacht schenken aan mijn drie meiden: Nikki, Marcella en
Eline. Ik wil jullie bedanken voor de leuke uitjes naar escape‐rooms,
verrassingsdagen, meidenweekenden en high wines. Jullie gezelligheid, steun en
interesses hebben mij gevormd tot wie ik ben. Marcella, naast de meiden van ons
kwartet, was jij mijn roomie samen met Koen: Ik denk graag terug aan onze avonden
voor de tv, samen koken, stappen of de dag nabespreken. Marcella, naast vriendin en
huisgenoot, was jij ook nog eens onderzoeksassistent in bij ons op de VU. Samen met
Rianne heb jij heel Hoorn en Heerhugowaard “onveilig” gemaakt met jullie
onderzoeks‐skills. Ik wil jullie beiden ontzettend bedanken, zonder jullie waren onze
interventies nooit gelukt.
Twee heel belangrijke personen, die al zijn genoemd, wil ik nog even in het zonnetje
zetten: mijn paranimfen. Paulita, jouw enthousiasme, gezelligheid, warmte en de
uitjes die wij samen doen zijn niet meer uit mijn leven weg te denken, dank hiervoor!
Jij sleept mij altijd door moeilijke momenten heen en weet mij met een blik (of
klappende handen) al weer op te vrolijken. Marcella, al meermaals hierboven
benoemd, maar onze vriendschap is voor mij zeer bijzonder, al meer dan 10 jaar
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kennen wij elkaar en ik kan mij geen leven meer zonder jou voorstellen. Meiden, dank
dat jullie mijn paranimfen zijn.
Als laatste wil ik nog aandacht schenken aan twee families, beginnend bij de nog niet
officiële familie den Ouden. Marga en Cees, dank voor de lekkere etentjes, de
gezellige vakanties met Rianne en Mirko, het klussen in ons huis, en al het advies.
Jullie verrassen mij elke keer weer met leuke dingen, dank dat jullie mij zo met open
armen hebben ontvangen. Rianne en Mirko, ik zie jullie niet alleen als familie maar
ook als vrienden, ik kijk uit naar alle leuke uitjes die we samen gaan doen.
Daarnaast zet ik mijn eigen familie graag in het zonnetje: de extraverte en nooit stille
familie Bos. Papa, mama, hadden jullie ooit gedacht dat dat meisje dat te snel las en
te ongeduldig was om te begrijpen wat ze las, haar PhD zou halen in dit onderwerp?
Ik wil jullie bedanken voor de onvoorwaardelijke steun die jullie altijd bieden: in
gesprekken, hulp in huis, uitjes regelen en verrassingen. Jullie geven zoveel liefde aan
ons gehele gezin en staan altijd voor ons klaar. Wiebe en Juliette, we doen zo veel
leuke dingen samen, dank voor jullie gezelligheid bij de bier‐uitjes en de trips naar
België. Joppe, dank dat je mijn “wetenschappelijke papa” bent en zo vaak hebt
geholpen bij het doornemen van mijn artikelen. Eline, jouw creativiteit is terug te zien
binnen al onze projecten en het mooie plaatjesboek voor Merijn. Ik ben blij dat jij
onze vakkundige tekenaar bent geweest. Joppe, Eline en Merijn, ook al zie ik jullie
drieën niet zo vaak als ik zou willen, wat ben ik blij dat de jaarlijkse bezoeken nu bijna
maandelijks zijn door jullie verhuizing naar België.
Dan als laatste, Jasper, niemand heeft zo veel moeten accepteren binnen mijn PhD‐
tijd als jij. De avonden dat ik verdrietig, boos, of juist heel enthousiast thuis kwam
met resultaten die jou weinig zeiden, heb jij altijd met veel geduld aangehoord. Je liet
mij mijn verhaal doen ook al wist je van de statistiek of het onderwerp weinig af. Het
is moeilijk in woorden uit te drukken wat jij voor mij betekent, wat ken jij mij door en
door. Jij was dan ook degene die ooit tegen mij zei: “Ze willen je hebben voor dat
onderzoek bij de VU, zeg je baan op en start! Ik weet zeker dat je het kan.” Dank voor
je onvoorwaardelijke steun in alles.

