
 

 

 University of Groningen

Supporting reading comprehension in history education
Beek, ter, Marlies

DOI:
10.33612/diss.121518620

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2020

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Beek, ter, M. (2020). Supporting reading comprehension in history education: the use and usefulness of a
digital learning environment. [Thesis fully internal (DIV), University of Groningen]. University of Groningen.
https://doi.org/10.33612/diss.121518620

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://doi.org/10.33612/diss.121518620
https://research.rug.nl/en/publications/6b366c78-e74f-4411-ad7f-75c3f534bd8c
https://doi.org/10.33612/diss.121518620


8

1



9

Chapter 1
General introduction



Chapter 1

10

General introduction

Reading comprehension is an essential skill for processing textual information and 
acquiring knowledge. Therefore, being able to read and comprehend informational 
texts is a crucial prerequisite for academic success in every subject. Its importance 
also transcends the academic context since the abundant information provided in our 
modern, digital 21st-century society calls for critical, informed, and skilful readers 
(Alexander & The Disciplined Reading and Learning Research Laboratory, 2012; 
Kamil, Afflerbach, Pearson, & Moje, 2011). Even though the transfer of information 
has become increasingly visual with the rise of new media such as YouTube, text 
comprehension skills are still essential for general reading tasks in daily life, such 
as correctly following instructions in medication leaflets, understanding legal 
terms and conditions, or distinguishing fake from real news (Raad voor Cultuur 
& Onderwijsraad, 2019). Reading experts advocate that instruction and practice 
in reading comprehension should be an essential part of every academic subject’s 
curriculum (Pereira & Nicolaas, 2019). 

This finding is of specific relevance for history education because students 
are required to read a vast amount of fact-dense, expository texts for this subject. 
However, research has shown that secondary school students in particular often 
consider these texts to be difficult (Guthrie, Wigfield, & Klauda, 2012). Over the 
last decade, technology-enhanced learning environments have been used to support 
students’ reading and learning processes, which has proven to be effective for reading 
comprehension in general (Cheung & Slavin, 2012; Lan, Lo, & Hsu, 2014; Moran, 
Ferdig, Pearson, Wardrop, & Blomeyer, 2008) and for history education in particular 
(O’Neill & Weiler, 2006; Poitras, Lajoie, & Hong, 2012). Nevertheless, more research 
is needed to investigate the role of reading comprehension in history education, 
especially in the Dutch context. The following paragraphs describe the role of reading 
comprehension in history education, the concerns in relation to Dutch adolescent 
students’ reading performance and motivation levels, the factors that affect students’ 
reading process, and how digital technology supports students’ comprehension of 
expository history texts as well as teachers’ instructional practice. 

Reading Texts in History Education

Reading comprehension involves the construction of a mental representation or 
model of what is written in texts (Kintsch & Rawson, 2005; Perfetti, Landi, & Oakhill, 



  1

1

11

General introduction

2005). For the subject of history in lower secondary education, students are required 
to read an abundance of informative texts, and the expository format of these texts 
commonly found in textbooks often contains difficult or new vocabulary (Mastropieri, 
Scruggs, & Graetz, 2003; Ramsay, Sperling, & Dornisch, 2010; Swanson et al., 2016). 
While reading, students have to infer relationships between sentences and connect 
information from paragraphs and textbook chapters to update their mental model. In 
addition, it is often considered essential that students are able to reason historically 
about the topics and the authors’ perspectives they encounter in texts; this reflects the 
way in which expert historians interact with primary or secondary source material 
(Shanahan, Shanahan, & Misischia, 2011; van Boxtel & van Drie, 2018; van Drie & 
van Boxtel, 2008; Wineburg, 1991, 1998). 

In the educational literature about the reading of texts for the subject of history, 
many authors have advocated for a disciplinary approach to literacy instruction (Moje, 
2015; Monte-Sano, 2011; Reisman, 2012; Shanahan & Shanahan, 2008; Wineburg 
& Reisman, 2015). The ability to apply adequate, relevant strategies when reading 
texts for a specific school subject is commonly known as content-area literacy or 
disciplinary literacy. For the subject of history, disciplinary literacy practices entail 
the application of strategies such as sourcing (where does this information come 
from?), contextualising (what is the historical context in which this was written?), 
and corroborating (do other sources show similar or different information?). These 
strategies have shown to be beneficial for students’ comprehension of historical topics 
(Girard & McArthur Harris, 2012; Learned, 2018, Monte-Sano, 2011; Wineburg 
& Reisman, 2015). However, several studies have emphasised the barriers to this 
disciplinary approach for students in (lower) secondary history classes: For students 
who have not fully mastered generic reading comprehension skills, the practice 
of reading like an expert historian is not yet attainable at this stage of academic 
development (Duhaylongsod, Snow, Selman, & Donovan, 2015; Nokes, 2011; Perfetti, 
Britt, & Georgi, 1995). Faggella-Luby, Graner, Deshler, and Drew (2012) use the 
striking metaphor of “building a house on sand” with regard to a primary focus on 
disciplinary literacy and conclude that generic reading strategy instruction is pivotal 
to adolescent students’ text comprehension, especially for struggling students. 

Concerns about Dutch Adolescents’ Reading Comprehension and 
Motivation Levels

Students’ reading performance has often been an area of concern for teachers, 
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researchers, and policymakers. Already fifteen years ago, a study by Hacquebord, 
Linthorst, Stellingwerf, and De Zeeuw (2004) indicated that the reading comprehension 
levels of about 25% of Dutch seventh-graders were insufficient for reading and 
understanding their textbooks. International reading assessments, such as PIRLS 
(Gubbels, Netten, & Verhoeven, 2017; Mullis, Martin, Foy, & Hooper, 2017) or PISA 
(Cito, 2012; Feskens, Kuhlemeier, & Limpens, 2016; Kordes, Bolsinova, Limpens, & 
Stolwijk, 2013; Organization for Economic Cooperation and Development [OECD], 
2016a) showed that the average reading performance of Dutch ten- to fifteen-year-old 
students has gradually declined over the past two decades, even though the average 
national score was still among the top-performing countries. However, the latest PISA 
results, published in December 2019, showed an alarming and ‘increasingly negative’ 
trend with regard to Dutch students’ reading performance; the average score was the 
lowest in 15 years and indicated a significant decrease. Moreover, the average Dutch 
performance was lower than the average performance of all countries participating in 
PISA (OECD, 2019). An in-depth analysis of the PISA-2015 results showed that only 
8% of the fifteen-year-old students read at an advanced comprehension level, while 
almost one in five students could be classified as low literate, which means that they 
have difficulties in developing and functioning in today’s literate society (Feskens et 
al., 2016). In 2018, the percentage of students classified as low literate had risen to 
24% (Gubbels, van Langen, Maassen, & Meelissen, 2019). 

Furthermore, international assessments of reading motivation show that Dutch 
students’ motivation to read is considered weak. Almost half of the fifteen-year-
olds do not read for their enjoyment at all, and even the students that do read, only 
read for a short amount of time per day (OECD, 2016b). For younger students, the 
numbers are even more alarming: almost a third of all Dutch ten-year-old students 
in PIRLS-2016 indicated that they did not like to read, leaving the Netherlands at the 
bottom part of the list of all participating countries with regard to reading enjoyment 
(Mullis et al., 2017). The same accounts for the Dutch fifteen-year-olds in PISA 
2018; more than 40% of the students viewed reading for pleasure as a waste of time, 
and only 60% only reads texts when necessary (Gubbels et al., 2019). Students’ lack 
of reading motivation may lead to even lower future academic performance since 
research has shown that the two concepts are related, especially for lower secondary 
students (Guthrie, Klauda, & Ho, 2013). 

These developments did not pass unnoticed. The Dutch Language Union 
recently published a worrying report concerning the national levels of students’ 
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reading comprehension and reading motivation, accompanied by a call for change. 
The report highlights five key bottlenecks that likely contributed to the decline in 
reading comprehension and motivation levels (Pereira & Nicolaas, 2019). First, the 
authors mention that there is insufficient attention to students’ reading motivation 
in the current educational system. Although research has shown a strong link 
between reading motivation and academic performance (cf. Guthrie et al., 2013), 
many teachers view reading motivation as something problematic, yet separate from 
their instructional practice. Second, it is stated that some students experience reading 
as boring, because the texts commonly found in educational textbooks in primary 
education are often simplified and, thus, offer little challenge. A third bottleneck is 
teachers’ reading instruction, which is often ineffective because it lacks evidence-
based practices—it seems that the gap between research and practice is too wide 
in this respect. Fourth, there are differences in how schools monitor their students’ 
reading progress, and commonly used standardised assessments offer limited insight 
into students’ reading skills. Moreover, teachers often do not set specific reading goals 
nor adapt or personalise their instruction based on students’ reading performance. 
The fifth and final bottleneck concerns the fact that practising reading comprehension 
shows little coherence with other school subjects. Reading comprehension is often 
taught as a separate subject, even though it is important to embed this skill in the 
entire curriculum. Secondary school teachers may express the desire to incorporate 
reading instruction within their core subject, but often do not feel competent enough 
to do so (cf. Hall, 2005).  

The above-mentioned report focuses mainly on primary education, but it applies 
just as well to lower secondary education. It is important to stimulate students’ reading 
comprehension and motivation throughout their academic career, but it might be 
especially crucial after the transition from primary to secondary education. During 
this transition, the process of ‘learning to read’ (e.g., decoding, word recognition, or 
fluency) shifts towards a process of ‘reading to learn’, for which students’ reading skills 
and knowledge about reading strategies are constantly evolving (Alexander, 2005). 
However, compared to primary education, relatively little is known about students’ 
reading processes in secondary education (Barnes, 2015). The following paragraphs 
explain what is known about students’ reading process in terms of individual student 
factors, the influence of teachers’ instructional behaviour and the supportive role of 
digital technology.
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Factors that Affect Students’ Reading Process

According to the Model of Domain Learning by Alexander (1998, 2005), students of 
all ages progress from acclimation through competence to proficiency (or expertise) 
in a certain domain. During this developmental process, there is a strong interaction 
between students’ knowledge, strategy use, and interest; these concepts can also 
be referred to as students’ cognition, metacognition, and motivation (cf. Donker, 
de Boer, Kostons, Dignath-van Ewijk, & van der Werf, 2014). Many scholars have 
attempted to unravel the process of students’ reading comprehension, resulting in a 
plethora of scientific articles in this field. These studies focus, among other things, 
on students’ knowledge, awareness and self-regulated use of reading strategies, and 
motivation to read. Moreover, the educational context in which reading activities 
take place, including teachers’ reading strategy instruction, also affects students’ 
reading comprehension performance.

Cognition: Constructing a mental representation of written texts.      
According to the situation model of Kintsch (1998), reading comprehension involves 
the complex practice of combining textual units into meaningful and coherent mental 
representations (Kintsch & Rawson, 2005; Perfetti et al., 2005; van den Broek, 2010). 
This is also the case for students’ comprehension of history texts. While reading, 
students have to connect new information with their prior knowledge to gain a 
deeper understanding of what is written in paragraphs, chapters, or multiple texts. 
For example, when students read that both boys and girls were trained in wrestling 
and javelin throwing in Spartan society, they need to connect this new information to 
their prior knowledge about Spartan warfare and the fact that both men and women 
participated in the army. This practice, beyond the level of isolated word or sentence 
comprehension, is referred to as global text comprehension (Kintsch & Rawson, 
2005), and is especially diverse and important after the transition from primary to 
secondary education; in secondary education, students have to study—on their own 
and with little support—multiple texts in various subjects (Jetton & Lee, 2012).

However, adolescent students of the same age differ in their cognitive reading 
skills. For example, vocabulary knowledge, inference skill, and fluency all contribute 
to students’ expository text comprehension but are found to vary between students 
(Welie, 2017). This might lead to student differences in same-age classrooms; some 
students may encounter more reading difficulties and are often described as struggling 
readers (Kendeou, van den Broek, Helder, & Karlsson, 2014). These students may 
benefit from practising text reading with instructional support, for example with 
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regard to knowledge of vocabulary and connectives (Welie, Schoonen, Kuiken, & 
van den Bergh, 2017) or the application of specific reading strategies (Swanson et al., 
2016).

Metacognition: Awareness and self-regulated use of strategies before, 
while, and after reading. Metacognition, as the term suggests, comprises the 
awareness, knowledge, and control of cognition (Pintrich, Smith, García, & McKeachie, 
1991; Zimmerman & Moylan, 2009). In the context of reading comprehension, 
metacognition is an important factor of influence, since students need to be aware 
of the cognitive activities and strategies they engage in while reading (McKeown & 
Beck, 2009; Mokhtari & Reichard, 2002). Reading strategies are deliberate actions, 
which enable a student “to control and modify the reader’s efforts to decode text, 
understand words, and construct meanings of texts” (Afflerbach, Pearson, & Paris, 
2008, p. 368). Students may know that they can consult a dictionary to search for the 
definition of unknown words (i.e., cognitive knowledge of a reading strategy), but it 
is equally important to monitor if or when the application of this strategy is necessary 
(i.e., metacognitive knowledge; Flavell, 1979). Metacognitive awareness is positively 
related to students’ reading performance (Duffy et al., 1987; Mokhtari & Reichard, 
2002; Paris, Cross, & Lipson, 1984; Schraw & Dennison, 1994). In a comprehensive 
meta-analysis on the effectiveness of strategy instruction on academic performance, 
it was found that metacognitive strategy knowledge significantly improved students’ 
reading comprehension performance (Donker et al., 2014).

According to McKeown and Beck (2009), metacognition is, among other things, 
partly rooted in self-regulation theory. The metacognitive process of reading—
in which students plan, monitor, and regulate their activities before, during, and 
after reading—is comparable to the cyclical model of self-regulated learning 
by Zimmerman (2000) and Zimmerman and Moylan (2009), which includes a 
forethought, performance, and self-reflection phase. Self-regulated learners are 
metacognitively, motivationally and behaviourally active participants in their own 
learning process, with the ability to use learning strategies and adapt their behaviour 
when they encounter problems before, during, of after learning (Boekaerts, 1997; 
Zimmerman, 2008). Therefore, self-regulated learning (SRL) and metacognition 
are important elements in the process of reading and comprehending texts (Artelt, 
Schiefele, & Schneider, 2001; Zimmerman, 2008). 

Metacognition can be measured in various ways. In their Motivated Strategies for 
Learning Questionnaire (MSLQ), Pintrich et al. (1991) focus on students’ active and 
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metacognitive self-regulation with regard to planning, monitoring, and regulating 
learning activities. In the specific context of reading texts, the Metacognitive Awareness 
of Reading Strategies Inventory (MARSI; Mokhtari & Reichard, 2002) includes a 
construct of metacognition based on an extensive inquiry into the reading strategies 
that are known and used in a self-regulated manner by skilled readers. This resulted 
in a categorisation of students’ awareness of problem-solving, global, and supporting 
reading skills that students can perform to support their text comprehension. 

Motivation: Students’ intrinsic motivation, task value, and self-efficacy 
beliefs. In addition to students’ cognitive and metacognitive skills, their motivation 
to read as well as their motivation for the subject of history in general are also 
considered crucial factors in the complex process of adolescent students’ text 
comprehension (Guthrie, Klauda, & Ho, 2013; Pintrich & De Groot, 1990; Winne & 
Hadwin, 2008; Zimmerman, 2008). In general, students who struggle with texts have 
lower reading motivation than their more competent peers do. This is mainly because 
when students are motivated, they are more likely to engage in the reading activity and 
to use cognitive or metacognitive strategies to adapt their reading process (Guthrie 
& Klauda, 2016; Guthrie, Klauda, & Ho, 2013; Guthrie & Wigfield, 2017). In a study 
with ninth-grade students, motivational beliefs and attitudes towards school reading 
were found to relate with students’ reading comprehension performance (Wolters, 
Barnes, Kulesz, York, & Francis, 2017). 

However, motivation is a broad and complex concept, which can be approached 
and measured in different ways. In the context of reading comprehension, motivation 
can be defined as “the individual’s personal goals, values and beliefs with regard to 
the topics, processes and outcomes of reading” (Guthrie & Wigfield, 2000, p. 406). 
Students’ motivation comprises several aspects, such as intrinsic motivation, task 
value, and self-efficacy beliefs. Each of these aspects is known to contribute to 
students’ reading performance (Anmarkrud & Bråten, 2009; Retelsdorf, Köller, & 
Möller, 2011; Schiefele, Schaffner, Möller, & Wigfield, 2012; Taboada, Tonks, Wigfield, 
& Guthrie, 2009; Unrau & Schlackman, 2006). Intrinsic motivation encompasses 
students’ interest for a certain subject, such as history, or the enjoyment of a certain 
task, such as reading texts. In contrast, students’ extrinsic motivation refers to 
behaviour that is driven by external rewards, such as grades—which is typical for 
the Dutch educational system. In the context of reading comprehension, task value 
refers to students’ perceived usefulness of a reading task (Guthrie & Wigfield, 2017), 
and self-efficacy entails students’ perceived ability to be successful in future reading 
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tasks (Bandura, 1982). It is important to note here that these aspects of motivation 
and their relation to academic performance may vary between students (Guthrie & 
Klauda, 2016). 

Given the concerns about adolescent students’ motivation outlined earlier 
in this introduction, the stimulation of intrinsic motivation, task value, and self-
efficacy during educational reading activities seems indispensable. An important 
stepping stone for the research at hand is the experimental study by Souvignier and 
Mokhlesgerami (2006), which showed that self-regulated, strategy-oriented reading 
instruction programs were effective for fifth-graders’ reading comprehension, strategy 
knowledge, and self-efficacy. Most importantly, a combination of (meta)cognitive 
and motivational strategy support had the strongest effects on a long-term retention 
test, compared to solely cognitive or a combination of cognitive and motivational 
support. This finding shows the importance of combining all three types of support 
when stimulating students’ reading comprehension and motivation. In addition, a 
more recent study by Zepeda, Richey, Ronevich, and Nokes-Malach (2015) revealed 
that students who received metacognitive instruction and training during reading 
showed significantly higher levels of task value and self-efficacy, indicating that 
metacognitive support can enhance students’ motivation as well. 

Reading environment: Teachers’ instructional practice. An additional and 
more comprehensive factor that affects students’ reading process is the environment 
in which the reading activity is carried out. Research in this field has shown that 
home literacy environment (e.g., parental involvement in literacy tutoring, or socio-
economic status; Senechal, 2006) and print exposure (e.g., amount of books or 
reading at home; Mol & Bus, 2011) are of influence on reading comprehension skills, 
but most reading activities for the subject of history are carried out in a classroom 
context. In secondary education, teachers provide instruction on separate subjects, 
such as history and geography, and reading comprehension skills are often taught 
exclusively in Dutch language lessons. However, it is known that in general, teacher 
instruction on reading comprehension strategies is effective for students’ academic 
performance (de Jager, Reezigt, & Creemers, 2002; Palincsar & Brown, 1984; National 
Reading Panel, 2000; Okkinga et al., 2018). Teachers should not merely transmit 
information, but actively guide and monitor their students’ learning processes (de 
Jager et al., 2002), since a lack of guided instruction has shown to be ineffective 
for novice learners such as lower secondary students (Kirschner, Sweller, & Clark, 
2006). Using an instructional model based on direct or guided instruction to provide 
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students with reading strategy instruction has proven to enhance students’ use of 
these strategies, their text comprehension, and their engagement (Guthrie & Davis, 
2003; Kirschner et al., 2006; Smale-Jacobse, 2013). 

However, research on reading strategy instruction in subjects such as history 
has shown that this type of instruction rarely occurs in daily practice (Linthorst & 
de Glopper, 2015; Ness, 2016). Teachers occasionally explain word meanings or ask 
students if they understand what has been read, but this instruction does not reach 
an explicit level wherein the usefulness or application of certain reading strategies 
is explained or discussed (Moje, 2008). Possible explanations suggest that teachers 
often do not feel responsible or sufficiently qualified to provide reading instruction 
within their own subject, or that they encounter difficulties in determining suitable 
reading instruction for each individual student (Greenleaf, Schoenbach, Cziko, & 
Mueller, 2001; Hall, 2005; Ness, 2016; O’Brien, Stewart, & Moje, 1995). 

Digital Technology Supporting Students’ Reading Process and 
Teachers’ Instruction

Nowadays, technological applications are apparent in every classroom. With the 
rise of the concept of personalised learning, blended learning, and bring-your-own-
device policies in schools, educators increasingly use computers, tablets, and laptops 
to provide students with educational materials and assignments. In return, the 
monitoring systems in many of these digital learning environments allow teachers to 
support, monitor, and evaluate individual students’ learning processes (Azevedo & 
Gašević, 2019). Meta-analyses and other studies have shown that digital technology, 
such as tools and learning environments, has a positive effect on students’ reading 
performance in both primary and secondary education (Cheung & Slavin, 2012; Lan 
et al., 2014; Lynch, Fawcett & Nicholson, 2000; Moran et al., 2008). 

While educational technology develops rapidly, the research on the effectiveness 
of these technological developments on students’ reading performance progresses at 
a slightly slower pace. Reported effect sizes are often small, few studies are aimed at 
secondary grade levels, and outcome measures seldom include elements of students’ 
metacognition or motivation (Moran et al, 2008). Moreover, it remains somewhat 
unclear which support characteristics in computer-supported learning environments 
contribute to secondary students’ reading process because studies often lack a 
detailed description of the actual content or focus of the provided support (Devolder, 
van Braak, & Tondeur, 2012; ter Beek, Brummer, Donker, & Opdenakker, 2018). 
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Therefore, it is essential to carefully analyse if and how digital support systems with 
supportive elements influence students’ reading progress in an authentic classroom 
setting in secondary education.

Supporting students’ reading process. Digital technology can support 
both students’ text comprehension and students’ self-regulated reading process. This 
support is often provided in the form of scaffolds such as hints, which can be defined 
as “tools, strategies and guides to support students in regulating their learning” 
(Lajoie, 2005, p. 547; Pea, 2004). Hints function as strategy activators, providing 
information about how to complete a specific learning task without disclosing the 
correct answer (Aleven & Koedinger, 2002; Azevedo, 2007; Devolder et al., 2012). In 
the educational literature, a distinction is made between cognitive, metacognitive, 
and motivational support (Donker et al., 2014), and several studies have focused on 
the effectiveness of either one or a combination of multiple types of support (Azevedo, 
2005). Cognitive support is meant to help the student solve a problem on his or her 
own by providing information regarding the content of the learning material (Lajoie, 
2005). Metacognitive support aims at improving students’ regulation of learning (e.g., 
by planning, monitoring, or evaluating) which is an effective strategy in the context 
of reading (Donker et al., 2014). Motivational support is meant to enhance student 
interest, learner control, or affect (Lajoie, 2005). 

Providing students with cognitive support, or a mixture of cognitive and 
metacognitive support, has been shown to have a positive effect on students’ learning 
outcomes in general as well as the use of cognitive and metacognitive strategies 
(Berthold, Nückles, & Renkl, 2007; Souvignier & Mokhlesgerami, 2006). A systematic 
review by Devolder et al. (2012) addressed the effectiveness of computer-based 
scaffolds focused on self-regulated learning in the domain of science. The authors 
found that most effective scaffolds, such as prompts, focused on students’ cognition. 
Metacognitive scaffolds were offered less often, and no clear conclusions about 
motivational scaffolds could be drawn due to the small number of scaffolds aimed 
at increasing or sustaining students’ motivation. In addition, the authors note that 
most studies paid little attention to student characteristics, such as prior knowledge, 
self-beliefs, or motivation, or task characteristics, such as the frequency of scaffolds 
provided, which could also be of influence on students’ performance.

 A meta-analysis on the effects of computerised reading contexts by Lan et 
al. (2014) showed that instruction on metacognitive (self-) regulation had positive 
effects on seventh-grade students’ reading performance. It must be noted, however, 
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that this finding was based on two studies (cf. Johnson-Glenberg, 2005; Puntambekar 
& Stylianou, 2005), since only a third of the participants in the studies included 
in this meta-analysis were from secondary education. Moreover, one of these two 
studies focused solely on students with poor reading comprehension. Nevertheless, 
the aforementioned findings indicate that including metacognitive support in 
computerised reading contexts, such as a Digital Learning Environment (DLE), 
may provide an effective form of improving students’ reading comprehension 
performance. 

Supporting teachers’ instructional practice. Although scaffolded DLEs 
enable students to learn in a predominantly self-regulatory manner, this does not 
imply that teachers can go into standby mode. Cheung and Slavin (2012) found that 
the effects on students’ reading achievement were larger when teachers were actively 
involved in using computer environments, for example by tailoring their instruction 
to complement the digital information provided. The technology behind online DLEs 
enables teachers to draw from a large source of data, such as log files, to monitor their 
students’ reading activities and progress, which they can subsequently use to adapt 
their instruction. The process of using student data to inform instructional practice 
is also known as Data-Based Decision Making (DBDM; Schildkamp, Lai, & Earl, 
2013), and its use has been associated with increased student performance (Campbell 
& Levin, 2009). A study by Lai, Wilson, McNaughton, and Hsiao (2014) showed that 
a DBDM intervention, in which teachers collaboratively practised profiling based 
on student assessment data, had positive effects on students’ reading comprehension 
performance in secondary education. This finding indicates that students benefit 
when teachers apply educational technology and digital data to substantiate their 
instruction. 

Similar to the provision of reading strategy instruction, the use of digital data 
about students’ performance to inform teachers’ instructional practice is not always 
evident in daily educational practice, especially in secondary education (Deunk, 
Smale-Jacobse, De Boer, Doolaard, & Bosker, 2018; Kippers, Wolterinck, Schildkamp, 
Poortman, & Visscher, 2018). In addition, it is known that digital data output is often 
quite extensive and is only easily interpretable for expert, skilled teachers (Vanhoof, 
Verhaeghe, Van Petegem, & Valcke, 2013). There seems to be a need for professional 
development training for teachers with regard to DBDM (Fisher, Frey, & Lapp, 2011; 
Kippers et al., 2018; Mandinach & Jimerson, 2016; Poortman, Schildkamp, & Lai, 
2016). More specifically, teachers need to be able to integrate data skills with subject 
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matter content knowledge in an authentic context (Staman, Visscher, & Luyten, 
2014). Studies have shown that professional development training in using data 
to substantiate teachers’ instructional practice is beneficial for both teachers and 
students (Schildkamp, Lai, & Earl, 2013).

The Overarching Research Project: Gazelle

The present dissertation is grounded in a practice-oriented research project carried 
out between September 2015 and January 2019, officially known as “Cognitive, 
metacognitive and motivational hints to support self-regulated learning in 
secondary education: Research into an effective supportive learning environment”.1 
This overarching research project stemmed from the urgent call coming from both 
school leaders and teachers to support students’ self-regulation skills in the context 
of reading comprehension. The research project focused on text comprehension in 
lower secondary education, especially for subjects in which these students have to 
read many expository texts, such as history and geography. The current dissertation 
focuses specifically on the implementation and results for the subject of history.

The overarching research project has been approved and financed by the 
Netherlands Organisation for Scientific Research (NWO) and has been carried out 
according to the ethical guidelines of the department of pedagogy and educational 
sciences of the University of Groningen (April 2012). The official project report (ter 
Beek, Spijkerboer, Brummer, & Opdenakker, 2018) provides, among other things, 
an extensive description of the whole research project (in Dutch); in the following 
subparagraphs, relevant elements from this report have been adapted and translated 
to describe the research design and context.

The digital learning environment (“Gazelle”). This research project aimed 
at stimulating students’ cognition, metacognition, and motivation with the help of a 
digital learning environment (DLE) and in the context of the self-regulated reading 
of expository texts for the subjects of history and geography, since it is known 
from the research literature that these three factors all influence students’ reading 
comprehension. Cognitive, metacognitive, and motivational scaffolds, called ‘hints’, 
were incorporated in a DLE to support students’ comprehension of expository texts. 
This DLE was given a name that was easily recognizable for both teachers and students, 
while also referring to relevant elements under study: “Gazelle”, a Dutch acronym 

1  The original project title is: “Cognitieve, metacognitieve en motivationele hints ter bevordering van zelfgestuurd leren in het 

secundair onderwijs: onderzoek naar een effectieve ondersteunende leeromgeving”.
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for “Gemotiveerd, actief en zelfstandig lezen” (motivated, active, and independent 
reading). 

The DLE contained expository texts written by the project researchers in 
cooperation with the participating teachers. For the subject of history, these texts 
covered the topic of ancient Greece, which was in line with the historical period 
that was treated in the regular curriculum. Each text had a length of approximately 
550 words and was written in an expository format. Teachers integrated the use 
of the DLE with their regular lessons, which each lasted about 50 minutes. After 
students logged into the DLE, they had to read the text and summarise it directly 
after reading. Consequently, each student had to answer ten text-related multiple-
choice questions. At the end of each lesson, students could reflect on their summary 
and rate their own work on a scale of one to ten. While working in the DLE, students 
could consult cognitive hints alongside the multiple-choice questions that presented 
strategic information about the literal contents of the text, and metacognitive hints 
that presented strategic information to guide students’ regulation of their learning 
process before, during, and after reading. Motivational hints pointed out the value of 
the reading task (i.e., the ‘why’ of the task) and what students might learn by reading 
the texts. Since students deliberately had to click on a light bulb-shaped button 
to open the contents of the hints (each type of hint was represented by a different 
icon), the embedded scaffolding depended on students’ self-regulated, help-seeking 
initiative (Narciss, Proske, & Koerndle, 2007). The DLE automatically logged students’ 
behaviour, such as time on task, given answers on open-ended and multiple-choice 
questions, and the consultation of hints.

Design and timeline of the Gazelle project. After the design and contents of 
the DLE were created and piloted in cooperation with both teachers and students (ter 
Beek, Spijkerboer et al., 2018), the first intervention year started in October 2016. Three 
comparable secondary schools from the northern part of the Netherlands participated, 
resulting in a total of 228 seventh-grade students who worked with the DLE. During 
this first year (2016–2017), the research project focused on the effectiveness of the 
availability and use of either a combination of cognitive and metacognitive hints (i.e., 
Phase 1) or a combination of cognitive, metacognitive, and motivational hints (i.e., 
Phase 2) for students’ text comprehension, self-regulated learning, and motivation. 
After a general initial reading comprehension test (Aarnoutse, 1987), students from 
Experimental condition A were provided with hints focusing on reading strategies for 
the subject of history, while students from Experimental condition B were provided 
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with similar hints for the subject of geography (but not for history). Students from 
the control condition were not provided with hints for either subject. Questionnaires, 
based on the MSLQ (Pintrich et al., 1991) and MARSI (Mokhtari & Reichard, 2002), 
were administered prior to and after each series of six DLE lessons to measure 
students’ self-regulated learning and motivation. Subsequently, questionnaire data 
and log files from the DLE were used to compare the two experimental conditions 
and the control condition. 

In the second year of the research project (2017–2018), the two experimental 
conditions from year 1 continued working with the DLE for the subject of history, 
albeit with a new cohort of seventh-grade students. Two other schools were added 
to the project and only used the DLE for the subject of history. In total, 328 students 
from thirteen classrooms and nine different history teachers participated. During 
the second year, all students were provided with the combination of cognitive, 
metacognitive, and motivational hints in the DLE while reading expository history 
texts, similar to Phase 2 of year 1. Just as in year 1, the effects of students’ hint use 
could be analysed based on data from the DLE. 

Additionally, in year 2 the project also focused on the teachers; they received 
digital data output based on their students’ performance in the DLE, to enable them 
to provide informed or personalised instruction. During Phase 1 of year 2, teachers 
from Experimental group A were able to consult basic and extended visualised data 
output, whereas teachers from Experimental group B and the control group were only 
able to consult basic data output. In Phase 2, four teachers in Experimental group 
A additionally received a professional development training and a guiding manual 
halfway through the school year to support the translation of students’ extended 
performance data into effective reading strategy instruction. Two teachers in 
Experimental group B received both basic and extended data output, but no training. 
Teachers from the control group again only received the basic visualised data output. 
Lesson observations, interviews, focus group meetings, and teacher questionnaires 
were conducted to compare teachers from both experimental groups and the control 
group.

Figure 1.1 shows the timeline of the overarching research project as well as 
the individual studies included in this dissertation. It is important to note that the 
structure and contents of the questionnaires and DLE lessons in both intervention 
years 1 and 2 were highly similar, with the exception of the added motivational hints 
in Phase 2 of year 1 and the historical content knowledge (HICK) test halfway through 
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year 2. The T1, T2, T3, and T4 questionnaires each measured students’ intrinsic 
motivation, task value, self-efficacy, metacognitive self-regulation, and awareness of 
reading strategies in a similar way. The HICK test was designed specifically for this 
dissertation; therefore, it was only added for those students who used the DLE for the 
subject of history.

Dissertation Overview 

The general aim of this dissertation is to investigate the use and usefulness of a 
scaffolded DLE (i.e., ‘Gazelle’), implemented in regular lessons to support students’ 
comprehension of expository history texts. It is assumed that using the DLE affects 
both students and teachers. As a result, two main research questions will be explored 
simultaneously:

 ¥ How do seventh-grade students and their history teachers use and experience a 

DLE enriched with strategic hints and visualised student data (i.e., how do they 

use it)?

 ¥ What are the effects of using the DLE on students’ reading process and learning 

outcomes, and on history teachers’ instructional practice (i.e., how useful is it)?  

Each individual study or chapter is part of the overarching research context, 
integrating the technology-enhanced, self-regulated reading of texts within a regular 
seventh-grade history curriculum. Figure 1.2 provides an overview of the concepts 
incorporated in this dissertation, as well as the studies and chapters in which they are 
included.
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Figure 1.2 Overview of concepts included in the studies and chapters of this dissertation.

The first two studies answer research questions with a specific focus on the 
students in the first year (Chapter 2) and second year (Chapter 3) of the intervention. 
The third study focuses on teachers’ use of the DLE in the second year of the 
intervention (Chapter 4). Chapter 5 describes a fourth and follow-up study on the 
effects of practising expository text reading on students’ historical content knowledge 
and historical reasoning ability. All studies incorporate findings on the use and 
usefulness of the DLE. Lastly, Chapter 6 summarises and discusses the main findings 
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of the studies included in Chapters 2 through 5, and provides recommendations for 
future research and practice. 

There may be some overlap between the chapters in this dissertation since 
they were written as independent journal articles (i.e., it is possible to read every 
chapter separately). Therefore, it was occasionally necessary to repeat theoretical 
background elements or descriptions of research methods and instruments. The 
following subparagraphs describe the individual studies in more detail; however, 
extensive descriptions and visualisations of the complex study designs are reported 
in the individual chapters.

Effects of scaffolds on text comprehension, self-regulation, and motivation 
(Study 1, Chapter 2). The first study describes an experimental study that compares 
students who worked in the DLE and were provided with scaffolds (hints) for the 
subject of history (Experimental condition A), students who were provided with 
hints for the subject of geography, but not for history (Experimental condition B), and 
students with no hints provided for either subject. It uses data from the first half of the 
first year of the Gazelle research project and compares students from Experimental 
conditions A and B and the control condition in terms of text comprehension, self-
regulated learning, and motivation. Additionally, the study focuses on the effects of 
the actual use of these hints. Lastly, this study also explores the effects of working in 
the DLE and using supportive hints for students with below-average, average, and 
above-average initial reading levels. 

The relations between motivation, engagement, and comprehension 
(Study 2, Chapter 3). Whereas the first study focuses on differences between 
experimental groups, hint users, and groups of students with different initial reading 
comprehension levels, the second study uses data from the second year to identify 
subgroups of students by using latent profile analysis (LPA) based on their engagement 
within the DLE. Focusing on students’ cognitive and behavioural engagement 
profiles enables the adoption of a person-centred approach, which complements 
the variable-centred approach used in the first study (Hickendorff, Edelsbrunner, 
McMullen, Schneider, & Trezise, 2018; Marsh, Lüdtke, Trautwein, & Morin, 2009). 
Subsequently, the study explores the relations between these engagement profiles and 
students’ motivation as well as their text comprehension.  

Supporting history teachers’ reading strategy instruction (Study 3, 
Chapter 4). The third study focuses on how teachers use visualisations of student 
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performance in the DLE and how this affects their knowledge, attitudes, beliefs, and 
instructional behaviour with regard to embedding reading strategies in their history 
lessons. It uses data from the second year and provides a micro-level analysis of several 
types of observed reading strategy instruction during history lessons. In addition, 
it uses qualitative data, such as interview and focus group meeting transcripts, to 
address teachers’ experiences with the use of a DLE and a professional development 
training on the provision of reading strategy instruction and the use of log file data. 
Following the content analyses of the teacher interviews, the study additionally 
highlights contextual barriers, such as time pressure and logistic problems, which 
can induce implementation challenges.  

Effects on historical content knowledge and historical reasoning ability 
(Study 4, Chapter 5). Throughout the overarching research project, many history 
teachers asked the question: “But what did my students actually learn while reading 
those DLE texts?” The fourth study focuses on this question by analysing the 
relations between subject-specific reading skills (e.g., identifying causal relations) 
included in the DLE and students’ delayed historical content knowledge about the 
topics of the DLE texts. Since the ability to reason historically is crucial for students’ 
understanding of history in general (van Boxtel & van Drie, 2008), it also focuses 
on the relations between the subject-specific reading skills and students’ historical 
reasoning ability. Additionally, this study integrates the five profiles identified in 
the second study (Chapter 3) to explore the influence of students’ behavioural and 
cognitive engagement in a DLE on their historical content knowledge and historical 
reasoning ability. By doing so, it explores whether and how history lessons that include 
the use of a DLE to focus on reading comprehension are beneficial for seventh-grade 
students.
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