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Chapter 1 

General introduction 

  Abstract 

This introductory chapter provides a general overview of the research theme and the 

empirical studies presented in chapters 2 to 5. It introduces the main concepts and applied 

theoretical frameworks and summarizes the existing literature on self-regulated learning, as 

well as the current trends and challenges within this research field. Based on these, the 

three main research objectives of this dissertation are outlined and presented together with 

an overview of the content of each chapter, the applied research designs, and a visualization 

of the dissertation structure.  

Introduction 

The last decades, our society has been characterized by a rapid development of technology 

and an exponential increase in knowledge and information (Cornford, 2002). To keep up 

with these quick changes and evolutions, individuals should constantly invest in self-

development by engaging in continuous learning. As a result, lifelong learning became an 

essential competence for effective participation in our 21st century society (Ananiadou & 

Claro, 2009; Cornford, 2002; European Commission, 2002). 

Considering that lifelong learning requires the ability to select and process relevant 

information and to monitor and evaluate one’s own learning (Lüftenegger et al., 2012), it 

needs no further explanation why self-regulated learning (SRL) received increasing attention 

in both educational research and practice during the last decades (e.g., Ananiadou & Claro, 

2009; Azevedo, 2007; Pintrich, 2004; Winne & Perry, 2000; Zimmerman, 1986). After all, SRL 

does not only provide individuals with the competencies necessary for lifelong learning, it is 

also a key factor for success during the academic career (e.g., Mega et al. 2014; Ohtani and 

Hisasaka 2018; Paloş et al. 2011). Different studies indeed evidence that students who 

effectively regulate their learning obtain higher scores on tests (Kistner et al., 2010; Mega et 

al., 2014; Paloş et al., 2011; Pintrich & De Groot, 1990). In this regard, SRL is even shown to 
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be more important for understanding differences in student performance than traditional 

measures, such as IQ (Blair and Razza 2007; Duckworth and Seligman 2005; Yang 2005).  

In different countries worldwide, and also in Belgium, the importance of SRL was therefore 

recognized at a policy level (Ananiadou & Claro, 2009; Department of Education & Flemish 

Agency for Quality Assurance in Education and Training, 2010b, 2010a). In 1997, the Flemish 

government introduced the cross-curricular attainment goals “learning to learn” in both 

primary and secondary education. In this way, the government requires schools to actively 

promote SRL across different subjects and grades by adapting their instructional approaches 

and by providing a learning environment that fosters student autonomy. Schools should 

consequently make sure that students, when leaving compulsory education, are able to 

select relevant information, to identify and apply different learning strategies, to actively 

monitor and self-evaluate their learning, to develop a positive attitude towards learning,… 

(Department of Education & Flemish Agency for Quality Assurance in Education and Training, 

2010b, 2010a).  

Considering the importance of SRL for success during and beyond initial education, the 

current dissertation focuses on measuring and promoting SRL in primary education (see 

further for more information about the focus on primary education).  

Conceptual frameworks on self-regulated learning 

Since the emergence of SRL as a research field, it was studied from various angles, each 

emphasizing different aspects of SRL. While a first wave of SRL research in the 1970s 

predominantly focused on the cognitive component of SRL, a second wave in the 1990s was 

more metacognitively oriented (Paris & Paris, 2001; Pressley, Borkowski, & Schneider, 1985). 

More recently, researchers realized that (meta)cognitive strategies are however not 

sufficient for effective learning and increasing attention was given to learners’ motivation 

and affect (Paris & Paris, 2001). While these three waves of research each focused on a 

different component of SRL, the literature eventually agreed that all three components (i.e., 

cognition, metacognition, motivation) are required for effective SRL (Dinsmore et al. 2008; 

Pintrich 2000; Veenman et al. 2006; Zeidner et al. 2000; Zimmerman 1990, 2008). First, 

learners should apply cognitive strategies such as memorizing information, selecting and 
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highlighting main ideas, graphically summarizing text information, etc. for effective 

information processing. Second, metacognition is required in view of orienting, planning, 

monitoring, and evaluating learning. Third, students should have a qualitative motivation, 

task interest, persistence, self-efficacy, etc. (Winne & Perry, 2000; Zimmerman, 2000). In this 

regard, researchers currently distinguish between degrees of motivation on the basis of the 

self-determination theory (SDT; Deci & Ryan, 2000; Ryan & Deci, 2000). According to this 

theory, students’ motivation can be situated on a continuum from more autonomous to 

more controlled motivation. Students with a more autonomous motivation engage in 

learning because they enjoy it (i.e., internal regulation) or because they perceive it as 

personally relevant (i.e., identified regulation), while students with a more controlled 

motivation engage in learning because of external pressure from, for example, parents or 

teachers (i.e., external regulation) or because of internal pressure and feelings of shame or 

guilt (i.e., introjected regulation; Deci & Ryan, 2000; Ryan & Deci, 2000).  

The current agreement on the multicomponent character of SRL (i.e., the cognitive, 

metacognitive, and motivational component) was referred to by Panadero (2017), who 

analysed and compared five well-cited and dominant SRL frameworks, namely Zimmerman’s 

cyclical phases model (2000), Pintrich’s SRL model (2000), Winne and Hadwin’s SRL model 

(1998), Boekaerts’ dual processing model (Boekaerts, 1997; Boekaerts & Cascallar, 2006; 

Boekaerts & Corno, 2005), and Efklides’ Metacognive and Affective Model of SRL (MASRL; 

Efklides, 2011). Without being exhaustive, we briefly summarize each of these models and 

then highlight the most prominent differences and similarities in their conceptualisation of 

SRL.  

In his cyclical phases model, Zimmerman (2000) defines SRL on the basis of three cyclical 

phases: a forethought phase, that includes learning strategies conducted before the actual 

learning process, a performance phase, that refers to all activities conducted during learning, 

and a self-reflection phase, that includes judgements and reactions after learning. 

The often cited model of Pintrich (2000) on the other hand distinguishes between four 

cyclical phases, expanding on Zimmerman’s performance phase by splitting it in two (i.e., 

monitoring phase, control phase). Pintrich more specifically refers to (1) a forethought, 

planning and reflection phase, which is parallel to Zimmerman’s first or forethought phase; 

(2) a monitoring phase that includes the monitoring of cognitive, behavioural, motivational, 
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and contextual factors during learning; (3) a control phase where learners attempt to 

enhance their learning process by controlling aforementioned factors; and (4) a reaction and 

reflection phase, parallel to Zimmerman’s self-reflection phase. Pintrich’s phases can be 

applied to four areas for regulation, namely cognition, motivation, behaviour and context. 

Similarly, Winne and Hadwin (1998) define SRL on the basis of four phases: (1) task 

definition, (2) goal setting and planning, (3) studying tactics and strategies, and (4) 

metacognitively adapting studying. Additionally, they state that, within these four phases, 

five different facets of tasks can take place. These are summarized by the acronym COPES, 

with the Conditions referring to the available resources inherent to the learner, task, or 

environment, and the Operations indicating the cognitive strategies applied by the learner. 

The Products are the information that is created by these operations (e.g., knowledge, skills) 

and the Evaluations refer to the information obtained about the congruency between the 

learners’ product and (predefined or self-defined) standards. Finally, the Standards concern 

the criteria used for monitoring and evaluating the learning.  

With her dual processing model, Boekaerts (Boekaerts & Cascallar, 2006; Boekaerts & Corno, 

2005) aims to explain when, why and how students self-regulate their learning. According to 

this model, students will first evaluate the task demands and goals before shaping their 

behaviour on the basis of this information. When tasks are in line with students’ needs and 

goals, they will generate positive emotions (i.e., interest, expected satisfaction). 

Consequently, students will desire an improvement of knowledge and skill and chose a 

‘growth-pathway’. On the contrary, when tasks are perceived as threatening to students’ 

well-being (e.g., too difficult), they will seek to prevent damage to their ego and chose a 

‘well-being pathway’ by, for example, diminishing effort or attributing less value to the tasks. 

It is however assumed that students can switch from the well-being to the growth-pathway 

by using volitional strategies such as managing time and resources, prioritizing goals, etc.  

Rather than conceptualizing SRL on the basis of different phases, the Metacognitive and 

Affective model of SRL (MASRL) of Efklides (2011) distinguishes between two levels: the 

‘Person level’ and the ‘Task x Person level’. At the first level, Efklides situates the individual 

and his/her characteristics such as self-concept, abilities, and affect. She underlines that a 

strong interaction is present between students’ self-concept, their abilities, their 

metacognitive knowledge and skills, their motivation, their affect, and their control beliefs. 
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With the ‘Task x Person level’, Efklides underlines that it is however not only important to 

consider what the student brings along (i.e., student characteristics), but also how this 

interacts with specific task features. According to her, the actual processing is influenced by 

the characteristics of the learner, but it is also strongly dependent on the task features and 

outcomes. For example, students’ monitoring, motivation, and affect might strongly differ 

on the basis of the feedback they receive on the task (e.g., failure or success).  

On the basis of this overview, it can be concluded that the various models show both strong 

similarities and differences in their conceptualisation of SRL. First, while the models use a 

divergent terminology and refer to a different number of phases, theorists nevertheless 

agree that SRL is a cyclical process, consisting of different phases and subprocesses 

(Panadero, 2017). In his review, Panadero moreover concludes that the models generally 

share three similar phases: (1) a preparatory phase, (2) a performance phase, and (3) an 

appraisal phase (Panadero, 2017). The preparatory phase includes task analysis, planning, 

and setting goals, the performance phase refers to activities conducted during learning, such 

as cognitive processing, monitoring, and control, and the appraisal phase consists of self-

reactions, self-evaluation, and adaptations for future learning (Panadero, 2017; Puustinen & 

Pulkkinen, 2001). Table 1 provides an overview of how these phases are included in the 

different models. 

Table 1. Overview of the model’s phases (based on Panadero, 2017). 

Models SRL phases 

 Preparation phase Performance phase Appraisal phase 

Zimmerman Forethought Performance Self-reflection 

Pintrich Forethought, planning, 

activation 

Monitoring, control Reaction and reflection 

Winne & Hadwin Planning Monitoring, control Regulation 

Boekaerts Identification task 

demands, goal setting 

Goal striving Performance feedback 

Efklides Task orientation Cognitive processing - 

Second, the models generally agree that SRL contains a cognitive, metacognitive, and 

motivational component (Panadero, 2017). However, they strongly differ in the emphasis 

placed on each of these components. While Zimmerman (2000) and Pintrich (2000) attribute 
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almost equal attention to students’ cognition, metacognition, and motivation, Winne and 

Hadwin (1998) and Efklides (2011) place less emphasis on students’ motivation, self-efficacy, 

and affective reactions. In sum, while the aforementioned models thus theoretically 

conceptualize SRL on the basis of a cognitive, metacognitive and motivational component, 

they however also recognize that students’ emotions can influence the learning process. 

Only in the model of Boekaerts (Boekaerts & Corno, 2005), motivation and emotions are 

assigned a key role as they are supposed to influence students’ use of (meta)cognitive 

strategies. Considering the above and in view of delimiting the scope of the present 

dissertation, only students’ cognition, metacognition and motivation will be investigated in 

the empirical studies. 

While the abovementioned models are dominant frameworks for understanding students’ 

self-regulated learning, there is, to date, also growing attention for the social component in 

learning (e.g., De Backer, Van Keer, & Valcke, 2015; Hadwin, Järvelä, & Miller, 2011; Iiskala, 

Vauras, Lehtinen, & Salonen, 2011; Malmberg et al., 2018; Panadero & Järvelä, 2015; Schoor, 

Narciss, & Körndle, 2015; Winne, Hadwin, & Perry, 2013). By studying students’ learning, 

researchers realized that sharing the regulation process with others (e.g., peers, teachers) 

can facilitate and improve individual learning. In particular, interaction can facilitate the 

transition from other-regulation to co- or self-regulation (De Backer et al., 2015; Panadero & 

Järvelä, 2015). As a result, socially shared regulation of learning (SSRL) emerged as a 

research field, investigating the co-construction of knowledge and skills. More specifically, 

SSRL is hereby defined as group members that engage in “deliberate, strategic and 

transactive planning, task enactment, reflection and adaptation” (Hadwin et al., 2011, p. 5). 

Notwithstanding the value of this social component in students’ learning, we believe that, to 

date, individual tasks and learning are still strongly emphasized within education. Therefore, 

the current dissertation exclusively focuses on self-regulated learning.  
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Methodological issues in measuring SRL 

Issues in collecting data on SRL: online and offline measurement instruments 

Besides the multitude of theoretical articles conceptualising SRL, much has been published 

about measuring SRL during the past decades (e.g., Bandura, 2006; Greene, Robertson, & 

Croker Costa, 2011; Pintrich, Wolters, & Baxter, 2000; Samuelstuen & Bråten, 2007; 

Vandevelde, Van Keer, & Rosseel, 2013; Veenman, 2007; Winne, Jamieson-Noel, & Muis, 

2002). Over time, a strong evolution in the approaches for collecting data on SRL has 

occurred and also in this respect different waves can accordingly be identified (Panadero, 

Klug, & Järvelä, 2016).  

In a first wave of research, SRL was predominantly measured by means of offline 

measurement instruments, such as survey self-reports (Panadero et al., 2016). Initially, these 

self-report questionnaires measured students’ general SRL competences, assuming that SRL 

is a general skill that is not context sensitive (Boekaerts & Corno, 2005). Later on, self-report 

questionnaires were increasingly developed from a domain- or task-specific perspective, 

taking into account that SRL competences can differ according to the domain (e.g., 

mathematics, languages) or task (e.g., mental calculations, text study) context in which they 

are adopted. Well-known examples of instruments developed during this period are the 

‘Learning And Study Strategies Inventory’ (LASSI; Weinstein, Palmer, & Schulte, 1987), which 

measures students’ general use of SRL strategies, and the ‘Motivated Strategies for Learning 

Questionnaire’ (MSLQ; Pintrich, Smith, Garcia, & Mckeachie, 1993), which measures 

students’ SRL in specific domains such as science, mathematics and languages. These self-

report questionnaires were quickly picked up by the field as they enabled research to 

efficiently administer SRL on a large scale (Vandevelde et al., 2013; Winne & Perry, 2000). 

Unfortunately, scientists soon realized that self-report questionnaires also have several 

disadvantages. As they are administered either before or after actual task execution, they 

heavily rely on students’ perception on their learning, as well as on their ability to recall 

information from prior experiences (Boekaerts & Corno, 2005; Cromley & Azevedo, 2006; 

Veenman, 2011). Self-report questionnaires therefore assume that strategies are either 

consciously applied or at least potentially available to consciousness (Bråten, 1993). As this 

might not always be the case, the obtained data might consequently be incomplete or 
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incorrect due to students (1) being unconscious about certain (automated) behaviour, (2) 

forgetting the behaviour they conducted, or (3) providing socially desired responses 

(Samuelstuen & Bråten, 2007; Veenman, 2011). Consequently, over- or underestimations 

might occur and researchers should hence be aware that self-report questionnaires map 

students’ perception on their own learning, rather than their actual behaviour. This however 

does not imply that self-reports are not valuable for researching SRL. Students’ perceptions 

might also provide insight in the underlying motives for their behaviour (Pintrich, 2004; 

Richardson, 2004; Zimmerman, 2008). As students, for example, overestimate their actual 

behaviour, they will not feel inclined to change their learning habits.  

As a reaction to the critics on offline measurement, in a second wave of research, SRL was 

increasingly perceived as a dynamic process that should be measured “online” (Panadero et 

al., 2016). By using online measurement instruments, such as think-aloud protocols, eye 

tracking, observations, etc., researchers aimed to track students’ SRL during actual learning 

(e.g., Greene et al., 2011; Malmberg et al., 2018; Merchie & Van Keer, 2014; Scheiter, 

Schubert, & Schüler, 2018; Taub et al., 2016). In contrast to offline instruments that are 

administered separately from the learning, online instruments register the use of SRL during 

actual task performance (Panadero et al., 2016; Veenman, 2011). While online measurement 

instruments consequently enable researchers to obtain more profound insight in students’ 

actual SRL behaviour, they also have several disadvantages. First, they are very time and 

labour-intensive and therefore not applicable in larger samples of students. Second, they 

mainly provide insight in students’ cognition and metacognition as online measurement 

instruments are less suitable for investigating students’ motivation and self-efficacy. In this 

regard, prior research adopting think-aloud protocol analysis shows that students only very 

rarely express their task interest, report motivational activities, etc. (Bannert, Reimann, & 

Sonnenberg, 2014; Vandevelde, Van Keer, Schellings, & Van Hout-Wolters, 2015).  

Considering the advantages and disadvantages of each of these measurement instruments, a 

recent trend in the SRL research consists of combining different instruments within one 

study (Boekaerts & Corno, 2005; Malmberg, Järvenoja, & Järvelä, 2013; Merchie & Van Keer, 

2016). This trend to data-triangulation should be encouraged, as it provides ample 

opportunities to compare and combine results obtained with different measures (e.g., 

Merchie & Van Keer, 2014a; Schellings, Van Hout-Wolters, Veenman, & Meijer, 2013). From 
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this point of view, the current dissertation combines a general and task-specific self-report 

questionnaire with think-aloud protocol analysis to investigate students’ SRL. 

Issues in analysing data on SRL: variable versus person versus process-oriented 

approach 

While an evolution occurred in the collection of SRL data, leading to a stronger focus on 

registering the actual SRL process, this evolution was unfortunately not replicated in the 

data-analytical techniques used for analysing this data. More specifically, researchers still 

predominantly adopt a variable-oriented data analysis approach by reporting on the number 

of SRL activities that were conducted during learning and on how these relate to other 

variables such as students’ gender, performance scores, etc. (e.g., Scheiter, Schubert, & 

Schüler, 2018; Taub et al., 2016; Vandevelde, Van Keer, Schellings, & Van Hout-Wolters, 

2015). While this approach was valuable for obtaining more insight in, for example, how 

frequent SRL is conducted by different groups of learners, it also has several limitations. 

First, when adopting a variable-oriented approach, different SRL components are studied 

separately without fully taking into account that different strategies can also be combined or 

occur simultaneously. Consequently, this variable-driven approach does not provide insight 

in how individuals or subgroups of students combine strategies in different ways (von Eye, 

Anne Bogat, & Rhodes, 2006). Second, variable-oriented data analysis techniques often do 

not capitalize the benefits of online data collection approaches as they do not provide real 

insight in the complex tangle of students’ actual learning process, nor in the quality of their 

SRL strategy use. More particularly, these approaches do not permit to actually investigate 

how the SRL process unfolds throughout learning by studying the sequences in which 

activities occur or are combined.  

However, two recent data-analytical trends are very promising to overcome the limitations 

of the dominantly used statistical techniques and to make optimum use of online SRL data: 

person-oriented and process-oriented data analysis techniques. Different authors such as 

Dörrenbacher (2016) and Vansteenkiste (2009) and colleagues clearly demonstrated the 

value of a more person-oriented approach to data analysis in view of exploring how 

(subgroups of) individuals combine different SRL strategies. In their studies, they analysed 

the presence of learning and motivational profiles using cluster analysis (see for example 
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Dörrenbächer and Perels, 2016; Liu et al., 2014; Merchie et al., 2014; Vandevelde, Van Keer 

& Merchie, 2014; Vansteenkiste, Sierens, Soenens, Luyck, & Lens, 2009), thereby evidencing 

that strong differences occur in how students combine cognitive, metacognitive and 

motivational strategies. While the number of studies adopting this approach is still limited, 

they nevertheless clearly evidence the value of the person-oriented approach for studying 

SRL. A second trend regards the process-oriented approach to data analysis that enables 

researchers to investigate students’ actual learning process and how this unfolds over time. 

This can, for example, be obtained by adopting process mining techniques for investigating 

SRL. While process mining has already proved its value for analysing and optimizing business 

processes (van der Aalst, 2011), it was, to date and to our knowledge, only used to a very 

limited extent (e.g., Bannert, Reimann, & Sonnenberg, 2014; Schoor & Bannert, 2012) for 

investigating students’ SRL process. The results are however promising, as process mining 

enables researchers to visualise students’ actual SRL process based on time stamps, 

reflecting the moments wherein students conduct SRL activities. In doing so, it provides an 

overview of the sequence in which activities were conducted and of how students’ 

alternated between different SRL phases and activities throughout their learning process.  

Considering the added value of these different data-analytical approaches for obtaining a 

more profound insight in SRL, the present dissertation combines a variable-oriented, person-

oriented, and process-oriented approach to data analysis throughout the different chapters.   

Differences in students’ SRL competences and the focus on primary 

school 

Notwithstanding the earlier mentioned advantages of SRL, to date, large differences occur in 

students’ SRL competences. In this regard, prior research suggests that these differences in 

SRL can be related to students’ individual background characteristics. More specifically, 

different studies report that girls more frequently adopt cognitive, metacognitive, and 

motivational strategies than boys (Bembenutty, 2007; Colman, Hardy, Albert, Raffaeli, & 

Crockett, 2006; Dembo & Eaton, 2000). Similarly, differences related to students’ 

achievement level could be identified, suggesting that high achievers tend to apply SRL more 

frequently and adaptively than low or average achievers (Malmberg et al., 2013). But also 
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students’ home situation appears to relate to their level of SRL, as low socio-economic status 

students (Pappas, Ginsburg, & Jiang, 2003) and students from ethnic minorities 

(Bembenutty, 2007; Hornstra, 2013; Vandevelde, Vandenbussche, & Van Keer, 2012) might 

encounter more difficulties to develop SRL. Additionally, also the presence of parental 

support turns out to be decisive for understanding differences in students’ SRL (Colman et al. 

2006; Gärtner et al. 2018; Martinez-Pons 2002). However, as it is still unclear to which extent 

these individual background characteristics contribute to understanding the differences in 

students’ SRL, further research is recommended in this regard.  

Besides the presence of individual differences in students’ SRL, research also indicates that a 

significant minority of students encounter difficulties to effectively regulate their learning 

(Winne, 2003). As to their cognition, these students either show a rather restricted strategy 

repertoire, apply strategies only to a limited extent, or adopt strategies that are not suitable 

for the specific learning situation (Merchie & Van Keer, 2014b; Vandevelde et al., 2015). 

Similarly, they often do not apply sufficient or effective metacognitive monitoring or control, 

leading to a lack of necessary adjustments during learning (Vandevelde et al., 2015; 

Veenman et al., 2006). Further, studies also evidence large differences in students’ 

persistence (Wigfield, Klauda, & Cambria, 2011) and in their level of autonomous motivation 

(Ratelle, Guay, Vallerand, Larose, & Senécal, 2007; Vansteenkiste et al., 2009).  

Taking into account the above, different researchers call for the promotion of SRL already in 

primary education (e.g., Dignath, Buettner, & Langfeldt, 2008a; Perry, 1998; Veenman et al., 

2006; Wigfield et al., 2011). By fostering SRL at an early stage in education, students can be 

offered sufficient time and opportunities to develop productive SRL competences and the 

development of academically inefficient learning habits can be avoided (Cleary & Chen, 

2009; Pajares, 2002). It should however be noted that this call for SRL promotion in primary 

education is fairly recent. In the early years of SRL research, studies predominantly focused 

on secondary and higher education students, as young children were believed to be unable 

to regulate their learning (Winne & Perry, 2000). More recently, however, different studies 

evidenced that first signs of self-regulation already occur in young children. In this regard, 

both the research team of Whitebread (Marulis et al. 2016; Whitebread et al. 2009), and 

Perry (Perry & VandeKamp, 2000; Perry, VandeKamp, Mercer, & Nordby, 2002) found that 

young children already conduct basic forms of planning, monitoring, and reflection when 
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confronted with different tasks. These first basic forms of self-regulation can become more 

sophisticated and efficient throughout students’ academic career when sufficient support is 

provided (Dignath & Büttner, 2008; Perry, 1998; Schneider, 2008).  

Considering the above, the present dissertation focuses on primary school students and, 

more specifically, investigates fifth and sixth graders’ SRL competences. Yet, as these 

students are approaching the transition to secondary education, they should be prepared to 

function in a learning environment that requires the ability to shape and monitor the 

learning process independently and to process an increasing amount of information (Cleary 

& Zimmerman, 2004). From this point of view, the current dissertation explores upper 

primary school students’ SRL competences and the differences in their SRL strategy use on 

the basis of individual background characteristics (i.e., gender, general achievement level).  

Teachers’ and schools’ promotion of SRL 

Taking into account that large differences occur in students’ SRL competences and that not 

all students spontaneously evolve towards more advanced levels of SRL (Boekaerts, 1997; 

Desoete, 2008; Schneider, 2008), the promotion of SRL is a key goal in education. To foster 

SRL in their learners, teachers can rely on instructional techniques such as indirect and direct 

instruction (Dignath et al., 2008b; Dignath & Büttner, 2008; Dowler et al., 2004; Kistner et 

al., 2010; Malmberg et al., 2013; Perry & VandeKamp, 2000). More specifically, indirect 

instruction targets the creation of a supportive learning environment that activates self-

regulation and that promotes autonomous motivation (Deci, Vallerand, Pelletier, & Ryan, 

1991). This can be obtained by (1) providing students with opportunities to engage in 

complex, meaningful tasks, (2) encouraging them to make meaningful choices on what, how, 

when, where and with whom to learn, (3) assuring the right level of challenge by providing 

differentiated tasks and instruction, and (4) involving students in defining evaluation criteria 

and reflecting on their own work. Moreover, teachers can also promote SRL by means of 

direct instruction by teaching students a range of SRL strategies. This can be done implicitly 

by modelling the desired behaviour (e.g., applying a cognitive strategy while verbalizing) or 

by asking questions (Kistner et al., 2010), but also more explicitly by encouraging students to 

use a specific strategy and explaining how, when and why to apply it (Dignath & Büttner, 

2013; Kistner et al., 2010).  
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Prior research thus clearly underlines that teachers’ instructional behaviour, and more 

specifically the combination between indirect and direct instruction, is essential for 

improving students’ SRL. However, to date, different issues arise in this regard. First, even 

though teachers attribute great value to SRL for their students (James & McCormick, 2009; 

Peeters, De Backer, Kindekens, Triquet, & Lombaerts, 2016; Steinbach & Stoeger, 2016), they 

nevertheless report to feel rather insecure on how to adequately promote SRL in their 

classrooms (Dignath-van Ewijk, 2016; Steinbach & Stoeger, 2016). Second, while researchers 

observed positive attempts by teachers to provide SRL supportive learning environments, 

they also underline that teachers need to be more effectively supported in providing more 

explicit direct instruction to students (Bolhuis & Voeten, 2001; Dignath & Büttner, 2018). 

This is important considering that explicit direct instruction has shown to be needed for 

promoting SRL in weaker students (Veenman, 2007) and younger children (Zeidner et al., 

2000). Third, research indicates that SRL is often promoted by means of free-standing 

initiatives of individual teachers, rather than being gradually and consistently promoted 

throughout different subjects and grades. To date, many schools consequently still lack a 

clear and shared vision on how to promote SRL (Peeters, 2015). In this respect, it is however 

essential to recognize that the implementation of SRL should be a shared responsibility, in 

which teachers and schools should not stand alone. Consequently, teachers and schools 

should be provided with more opportunities to develop effective SRL promotion practices 

during professional learning activities. More intervention research in close partnership to 

schools is thus urgently called for in view of improving the current educational practice and 

obtaining more insight in how teachers and schools can be most effectively supported in 

implementing SRL (Bakkenes, Vermunt, & Wubbels, 2010; Spruce & Bol, 2014).  

Considering the above, the current dissertation (1) investigates teacher and school 

determinants that could foster or hamper students’ SRL and (2) conducts a one-year school-

wide professional development program to support teachers’ and schools’ SRL 

implementation. 
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Research objectives of the present dissertation 

As already identified throughout this introductory chapter, the SRL research field is 

confronted with several difficulties and challenges. In view of adding to the existing 

literature on SRL, the present dissertation focuses on three main research objectives:  

Research objective 1. Measuring and profiling upper primary school students’ 

perceived and actual use of SRL. 

Considering the value of SRL, different studies evidence the importance of promoting SRL 

already in primary education (e.g., Dignath, Buettner, & Langfeldt, 2008a; Perry, 1998; 

Veenman et al., 2006; Wigfield et al., 2011). However, in order to effectively foster SRL, 

insight in students’ actual competences and in the differences between individuals or groups 

of students is required. The present dissertation contributes to tackling this need by 

measuring and profiling upper primary school students’ SRL. To study the SRL competences 

of these students, the present dissertation combines self-report questionnaires with think-

aloud protocol analysis, thereby answering the call for more research drawing from data-

triangulation. Moreover, students’ actual and perceived use of SRL are studied according to 

the most recent trends in data analysis, by combining person-oriented (i.e., cluster analysis) 

and process-oriented (i.e., process mining) statistical techniques.  

 Research objective 2. Relating students’ SRL to teacher and school determinants. 

In view of promoting SRL, it is not only crucial to obtain insight in students’ actual SRL 

competences, but also to thoroughly understand how these competences can be affected by 

determinants at the student, teacher, and school level. While the first research objective 

aimed to analyse the importance of individual background characteristics (i.e., gender, 

general achievement level) for understanding differences in students’ SRL competences, this 

second research objective aims to contribute to a more profound insight in teacher and 

school determinants fostering or hampering SRL. While different studies evidence that SRL 

can be promoted by the teacher (Dignath et al., 2008b; Dignath & Büttner, 2008; Dowler et 

al., 2004; Kistner et al., 2010; Perry & VandeKamp, 2000) and that a school-wide approach to 

SRL is crucial for success (Peeters, 2015), research on teacher and school determinants 

remains however limited.  
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Research objective 3. Promoting SRL by means of a school-wide teacher professional 

development program and evaluating the effectiveness of this program. 

While different studies (Dignath et al., 2008b; Dignath & Büttner, 2008; Dowler et al., 2004; 

Kistner et al., 2010; Perry & VandeKamp, 2000) underline the importance of promoting SRL, 

research (Bolhuis & Voeten, 2001; Dignath & Büttner, 2018) also evidences that teachers 

and schools struggle with this challenging task. Teachers, on the one hand, report to feel 

rather insecure on how to effectively foster SRL (Dignath-van Ewijk, 2016; Steinbach & 

Stoeger, 2016). Furthermore, even though they actively attempt to create an SRL supportive 

learning environment, they struggle to provide direct SRL instruction to their students 

(Bolhuis & Voeten, 2001; Dignath-van Ewijk, 2018). At the school level, on the other hand, 

SRL is not yet sufficiently implemented and schools generally lack a clear and shared vision 

on SRL, resulting in rather free-standing initiatives of individual teachers (De Smul, Heirweg, 

Van Keer, & Devos, 2019; Peeters, 2015). In view of improving the current situation, schools 

and teachers need to be better supported in the implementation of SRL and intervention 

research is consequently highly necessary. Therefore, the third research objective of the 

present dissertation focuses on promoting SRL by means of a school-wide teacher 

professional development program and on evaluating the effectiveness of this program.  
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Overview of the chapters in the dissertation 

The current dissertation entails a total of six chapters. Besides the introduction (Chapter 1) 

and discussion (Chapter 6), four chapters documenting the empirical studies are included 

(Chapters 2, 3, 4, 5). These chapters are based on articles already published (Chapter 2) or 

submitted for publication (Chapters 3, 4, 5) in international peer reviewed journals. Table 2 

provides an overview of the research objectives, the research designs and samples, the data 

collection and triangulation, and the data-analysis techniques used in each of the studies. 

Furthermore, Figure 1 visualizes the structure of this dissertation and positions the different 

studies within the three main research objectives.  

Chapter 2. ‘Profiling upper primary school students’ self-regulated learning through self-

report questionnaires and think-aloud protocol analysis’ fits within the first research 

objective as it aims to measure and profile upper primary school students’ perceived and 

actual use of SRL. To achieve this, students’ SRL was measured both offline and online by 

combining a general self-report questionnaire with think-aloud protocol analysis (TAPA). As 

to the self-report questionnaire, the Children’s Perceived use of Self-Regulated Learning 

Inventory (CP-SRLI; Vandevelde et al., 2013) was completed by 2027 students, while TAPA 

was conducted by a subsample of 105 students. During the think-aloud sessions, students 

were asked to verbalize all ongoing thoughts and behaviours while completing an optional 

game, filling in five mental calculation exercises, studying an informative text on seahorses, 

and memorizing six French words. Afterwards, they were asked to complete a cued recall 

test in view of mapping their ability to recall information about the study text and the French 

vocabulary. First, to explore the occurrence of SRL profiles on the basis of these two 

measurement instruments, hierarchical and K-means cluster analysis were conducted. 

Second, students’ SRL profiles were related to students’ background characteristics by 

means of Yates’ (1948) Chi-Square Test (i.e., general achievement level) and Chi-Square Test 

of Independence (i.e., gender). Third, SRL profiles based on TAPA were related to students’ 

cued recall test scores by means of ANCOVA. This chapter has been published in Learning 

and Individual Differences.  
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Chapter 3. ‘Mine the process: Investigating the cyclical nature of upper primary school 

students’ self-regulated learning’ contributes to the first research objective of this 

dissertation by exploring students’ actual SRL process. More specifically, this chapter 

investigates the sequences in which SRL activities are conducted during learning. To achieve 

this, the think-aloud data explored in Chapter 2 were recoded and analysed by means of 

process mining in Disco (Fluxicon). By linking time stamps to the specific SRL activities that 

occurred at that moment, this innovative technique permitted to analyse how SRL processes 

unfold throughout the learning. The aims of this study were twofold: investigating the 

theoretically assumed cyclical nature in students’ SRL process, as well as exploring potential 

differences in the SRL process of high, average, and low achieving students. This manuscript 

is submitted for review in Instructional Science.  

Chapter 4. ‘Do you reap what you sow? The relation between primary school students’ self-

regulated learning, student, teacher, and school determinants’ fits within the second 

research objective of this dissertation (i.e., relating students’ SRL to teacher and school 

determinants). This study explores hampering and supporting factors for SRL 

implementation by investigating the interplay between school, teacher, and student 

determinants of SRL. To achieve this, survey data were gathered from 1796 upper primary 

school students and their 110 teachers in 43 primary schools. At the student level, 

information on students’ background characteristics (i.e., gender, general achievement level) 

was registered and students’ SRL was mapped by means of a general self-report 

questionnaire (CP-SRLI; Vandevelde et al., 2013). At the teacher level, different instruments 

were used to measure teachers’ self-reported SRL beliefs (Lombaerts, De Backer, Engels, van 

Braak, & Athanasou, 2009), SRL self-efficacy (De Smul, Heirweg, Van Keer, Devos, & 

Vandevelde, 2018), and SRL promotion (Lombaerts, Engels, & Athanasou, 2007), as well as 

their perceptions on the presence of a vision on SRL (based on Vanderlinde & van Braak, 

2010) and reflective dialogue in their school (Wahlstrom & Louis, 2008). Considering the 

clear hierarchical structure in the data (1796 students nested in 107 classes), multilevel 

analyses were conducted. Three different multilevel path models (i.e., a cognitive, 

metacognitive, and motivational outcome model) were built by means of MPlus 7 editor. 

This chapter is submitted for review in School Effectiveness and School Improvement.  
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Chapter 5. ‘The long road from teacher professional learning to student improvement: A 

school-wide professional development program on self-regulated learning in primary 

education’ fits within the third research objective of the present dissertation: promoting SRL 

by means of a school-wide teacher professional development program (PDP) and evaluating 

the effectiveness of the program. The PDP conducted in this dissertation aimed to foster the 

implementation of SRL and to improve teachers’ ability to promote SRL in their students by 

involving entire school teams (i.e., 1st to 6th grade teachers, SEN teachers and coordinators, 

school leaders) in a one-year professionalization on SRL. The twenty Flemish school teams 

that volunteered for participation in the PDP were randomly assigned to an experimental (n 

= 10 schools) and control condition (n = 10 schools). Schools in the intervention condition 

participated in six coaching sessions, spread over an entire school year. All sessions were 

designed in line with Desimone’s (2009) features of effective professional learning (i.e., 

content focus, active learning, coherence, duration, collective participation) and focused on 

different topics relevant for teachers’ SRL promotion practice (i.e., what is SRL and why is it 

important? How to promote SRL by means of direct and indirect instruction? How to 

motivate and evaluate students?). In view of evaluating the effectiveness of the PDP, a 

quasi-experimental intervention study was conducted with a pretest-posttest design on both 

the student and the teacher level. In line with Desimone’s framework (2009), we 

investigated how far the effects of the PDP extend by investigating effects on teachers’ self-

reported SRL beliefs, SRL self-efficacy, SRL promoting behaviour, and on students’ SRL and 

achievement level. This chapter is submitted for review in Teaching and Teacher Education.  

Chapter 6 summarizes the results of the previous chapters and provides a general conclusion 

and discussion related to the different research objectives. By discussing different 

‘challenges’, it reflects on potential difficulties and opportunities for future research in the 

field of SRL. Furthermore, it summarizes the main results of each study, the limitations, 

suggestions for future research, as well as implications of the dissertation for research, 

policy and practice.  



 

 

Table 2. Overview of the research objectives (RO), research designs and samples, data collection and triangulation, and data-analysis techniques 

RO Chapter Research objectives Research designs and 
samples 

Data collection and 
triangulation 

Data-analysis techniques 

- 1 General introduction 

1 

 

2 To explore (a) the occurrence of different SRL 

profiles by means of a general self-report 

questionnaire and think-aloud protocol analysis, 

and (b) the relation between students’ SRL 

profiles, their general achievement level, gender, 

and test performance  

Cross-sectional design 

(nsample 1 = 2027, nsample 2 = 

105) 

Self-report questionnaire 

Think-aloud methodology 

Descriptive analyses, hierarchical 

and K-means clustering (SPSS 22) 

MANOVA, Chi-square test of 

Independence and ANCOVA 

(SPSS 22) 

1 3 To explore the sequence in which SRL activities are 

conducted during learning in view of (a) 

investigating the presence of a cyclical nature in 

students’ learning and (b) studying differences in 

high, average and low achievers’ SRL process 

Cross-sectional design (n = 

104) 

 

Think-aloud methodology Process mining analysis via the 

fuzzy miner algorithm (Disco, 

Fluxicon) 

2 4 To explore hampering and supporting factors for 

SRL implementation by investigating the interplay 

between important determinants of SRL at the 

school, teacher, and student level 

Cross-sectional design 

(nteachers = 110, nstudents = 

1796 

Self-report questionnaire Multilevel path analysis (MPlus) 

3 5 To study the effectiveness of a one-year 

professional development program on SRL by 

investigating effects on (a) teachers’ SRL beliefs 

and SRL self-efficacy, (b) teachers’ SRL promotion, 

and (c) students’ SRL and test performance 

Quasi-experimental 

intervention study with 

pretest-posttest design in 

10 intervention schools 

(nteachers = 22, nstudents = 448) 

and 10 control schools 

(nteachers = 18, nstudents = 299) 

Self-report questionnaire EFA and CFA (R, Lavaan survey) 

ANCOVA (SPSS 22) 

Multilevel modelling (MLwiN) 

- 6 General discussion and conclusion 
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Figure 1. Schematic overview of the chapters in this dissertation 

CH2: Profiling upper primary school students’ self-

regulated learning through self-report 

questionnaires and think-aloud protocol analysis 

Chapter 1: General introduction 

Chapter 6: General discussion 

RO1: Measuring and 

profiling upper primary 

school students’ perceived 

and actual use of SRL  

RO2: Relating students’ SRL 

to teacher and school 

determinants 

RO3: Promoting SRL by 

means of a school-wide 

teacher professional 

development program and 

evaluating the effectiveness 

of the program 

CH4: Do you reap what you sow? The relation 

between primary school students’ self-regulated 

learning, student, teacher, and school determinants 

CH5: The long road from teacher professional 

learning to student improvement: A school-wide 

professional development program on self-regulated 

learning in primary education 

CH3: Mine the process: Investigating the cyclical 

nature of upper primary school students’ self-

regulated learning  
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Chapter 2 

Profiling upper primary school students’ self-regulated learning 

through self-report questionnaires and think-aloud protocol 

analysis 

Abstract  

This study explores the occurrence of different self-regulated learning (SRL) profiles in upper 

primary school children by means of a general self-report questionnaire and think-aloud 

protocol analysis. Further, it investigates the relation of students’ SRL profile with their 

general achievement level and gender on the one hand and with their test performance on 

the other hand. Cluster analysis on the self-report questionnaire shows the presence of four 

profiles (i.e., active learners with high quantity motivation, active learners with high quality 

motivation, passive learners with low quantity motivation, passive learners with low quality 

motivation). Cluster analysis on the think-aloud protocols, however, only distinguishes two 

profiles (i.e., low and high SRL learners). Taking into account the latter clusters, a positive 

relation was found between the more preferable SRL profile (i.e., high SRL learners) and 

students’ performance on a cued recall test.  

Introduction 

During the last decades, self-regulated learning (SRL) received increasing attention in 

educational practice and research, resulting in a multitude of theoretical models, 

perspectives and definitions (e.g., Boekaerts & Corno, 2005; Pintrich, 2004; Zeidner, 

Boekaerts, & Pintrich, 2000; Zimmerman, 2002). Based on assumptions shared in the 

different models, Pintrich (2000) defined SRL as “an active, constructive process whereby 

learners set goals for their learning and then attempt to monitor, regulate and control their 

cognition, motivation, and behaviour, guided and constrained by their goals and the 

contextual features in the environment” (p. 453). In his definition, Pintrich (2000) refers to 

three components of SRL (i.e., cognition, metacognition, and motivation) that are 

acknowledged by most theoretical models (Boekaerts, 1997; Pintrich, 2004; Zimmerman, 
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1989). Cognition refers to the implementation of different learning strategies such as 

rehearsing, rereading, and summarizing, while metacognition refers to the organisation of 

the learning process by planning, setting goals, monitoring, and self-evaluating. Motivation 

includes students’ motivation for learning, their self-efficacy beliefs, task interest, etc. 

(Pintrich, 2004). Pintrich’s definition is often cited in the literature (e.g., Azevedo, 2007; 

Greene & Azevedo, 2009; Peeters, De Backer, Kindekens, Triquet, & Lombaerts, 2016; 

Schunk, 2005; Vandevelde, Van Keer & Rosseel, 2013) as it evidences the complexity of SRL 

by underling both the importance of the students’ characteristics and the features of the 

environment in which the learning takes place (Pintrich, 2000). To date, this social 

environment receives growing attention in the emerging research field on socially shared 

regulation of learning (SSRL). SSRL is defined as “interdependent or collectively shared 

regulatory processes, beliefs and knowledge, orchestrated in the service of a co-constructed 

or shared outcome” (Järvelä, Hadwin, & Sanna, 2013; Winne, Hadwin, & Perry, 2013). This 

emerging interest in the social component of learning is the result of a growing insight in the 

fact that sharing the regulation process with others (e.g., peers, teachers etc.) can facilitate 

and improve individual learning. More particularly, interactions with others can provide 

guidance to move from other-regulation to self-regulation (De Backer, Van Keer, & Valcke, 

2015; Panadero & Järvelä, 2015). Notwithstanding the growing importance of co-

constructed knowledge in education, we believe that, to date, individual tasks and learning 

are still strongly emphasized and relevant. Therefore, the current study focuses on self-

regulated learning and investigates more specifically the cognitive, metacognitive, and 

motivational components of individual learning (Boekaerts, 1997; Pintrich, 2004; 

Zimmerman, 1989). 

The attention for SRL in the literature is due to its growing importance in the current society. 

The exponential growth in the amount of information and the rapid development of 

technology indeed urges students to self-regulate their learning during their academic 

career. SRL, however, also provides students with the competences necessary for lifelong 

learning after initial schooling (Zimmerman, 2008). In this respect, different studies show 

that high SRL skills lead to a more successful academic career as proficient self-regulated 

learners outperform their peers on tests (Kistner et al., 2010; Mega, Ronconi, & De Beni, 

2014; Paloş, Munteanu, Costea, & Macsinga, 2011; Pintrich & De Groot, 1990).  
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Notwithstanding the abovementioned advantages of SRL in and beyond school, a significant 

number of students still encounter difficulties to effectively regulate their learning. They do 

show signs of regulating their learning, but the strategies they adopt are often ineffective, 

unproductive, not adjusted to the learning task or situation at hand, not executed based on 

proper metacognitive monitoring and control, or do not lead to deep-level learning 

processes (Perry, Phillips, & Dowler, 2004; Pintrich, 2004; Veenman, Van Hout-Wolters, & 

Afflerbach, 2006; Winne, 2005; Zimmerman, 2002; Zimmerman & Martinez-Pons, 1990). 

Therefore, different studies underline the need to promote SRL at an early stage in 

education (e.g., Dignath, Buettner, & Langfeldt, 2008; Perry, 1998; Veenman et al., 2006; 

Wigfield, Klauda, & Cambria, 2011). In this respect and in contrast with earlier research 

stating that young children are not able to regulate their own learning, a convincing body of 

research now demonstrates that SRL initiates at a young age and further develops 

throughout the academic career (Dignath et al., 2008; Perry, 1998; Schneider, 2008; 

Veenman et al., 2006; Zimmerman, 2002). Consequently, it is crucial to support productive 

SRL already in the first years of primary school. Students need to be provided with sufficient 

time and opportunities to develop more productive SRL competences that permit deep-level 

learning and that enable them to adapt their learning strategies to various learning 

situations. Promoting SRL in primary school students appears challenging, however, due to 

the large diversity in student characteristics. More particularly, a convincing body of studies 

shows that differences in SRL are related to individual background characteristics. First, 

differences can be found as to students’ gender and socio-economic status (SES), with boys 

showing less self-regulating behaviour than girls (Bembenutty, 2007; Colman, Hardy, Albert, 

Raffaeli, & Crockett, 2006; Dembo & Eaton, 2000; Vandevelde et al., 2013; Zimmerman & 

Martinez-Pons, 1990) and low SES students implementing less SRL than high SES students 

(Pappas, Ginsburg, & Jiang, 2003). Further, also students’ cultural background, with a 

disadvantage for ethnic minority students (Bembenutty, 2007; Hornstra, 2013; Vandevelde, 

Vandenbussche & Van Keer, 2012) and the presence of parental support (Colman et al., 

2006; Martinez-Pons, 2002), influence the level of SRL. Notwithstanding the clear evidence 

for the relation between SRL and background characteristics, more profound insight is 

needed in the self-regulation process of these diverse groups of students (Vandevelde, 

2015). Hence, in view of effectively matching instructional practices to the variation in 
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students’ needs and actual competences, the current study explores how students with 

different background characteristics (i.e., gender and general achievement level) combine 

cognitive, metacognitive, and motivational strategies in a variety of ways. 

As to mapping students’ SRL behaviour and the different cognitive, metacognitive, and 

motivational strategies students engage in, most studies adopt a variable-oriented approach 

where SRL components are studied separately without fully taking into account that multiple 

SRL components can be combined concurrently. Hence, there is a need for a more person-

oriented approach, exploring how individuals or homogenous subgroups of individuals 

combine several SRL strategies in different ways (von Eye, Anne Bogat, & Rhodes, 2006). A 

limited number of studies already successfully implemented this person-oriented approach 

by analysing the presence of learning and motivational profiles using cluster analysis (see for 

example Dörrenbächer & Perels, 2016; Liu et al., 2014; Merchie, Van Keer & Vandevelde, 

2014; Vandevlelde, Van Keer & Merchie, 2014; Vansteenkiste, Sierens, Soenens, Luyckx, & 

Lens, 2009). The results of these studies clearly show the value of clustering students on the 

basis of the differences in their motivational and/or learning profile. However, we believe 

that the current study adds to prior research in three ways:  

First, only a few of the aforementioned studies involved both the cognitive, metacognitive 

and the motivational component within one cluster analysis (Dörrenbächer & Perels, 2016; 

Liu et al., 2014) and most studies focused on secondary or higher education students 

(Dörrenbächer & Perels, 2016; Liu et al., 2014; Vansteenkiste et al., 2009). Hence, given the 

call for investigating primary school children’s SRL, the current study explores the occurrence 

of different self-regulated learning profiles within this target group.   

Second, this study does justice to the prevailing and urgent call in the literature for more 

research adopting a data-triangulation approach (Boekaerts & Corno, 2005; Zimmerman, 

2008) by combining complementary online and offline measurement instruments for 

investigating SRL. While the aforementioned studies exclusively relied on self-report 

questionnaires for profiling students’ learning (Dörrenbächer & Perels, 2016; Liu et al., 2014; 

Merchie et al., 2014; Vandevelde et al., 2014; Vansteenkiste et al., 2009), the current study 

combines a large-scale self-report questionnaire with think-aloud protocol analysis (TAPA). 

The self-report questionnaire, on the one hand, permits us to profile students on the basis of 

their perceived use of SRL. This is crucial in view of supporting students to develop towards 
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more productive SRL (Pajares, 2002). As students are active agents of their own learning, 

their perceptions and beliefs are essential for understanding their learning behaviour 

(Winne, 1997). Students who, for example, overestimate their use of learning strategies and 

perceive their learning behaviour as efficient and effective, will not alter their learning 

processes even though this might be necessary.  

On the other hand, TAPA enables us to profile students on the basis of their actual behaviour 

as observed during thinking aloud. Investigating both complementary data-sources is crucial 

as studies indicate a discrepancy between students’ perceived and actual use of SRL and 

considering both perspectives provides complementary information (Greene, Robertson, & 

Croker Costa, 2011; Schellings, Van Hout-Wolters, Veenman, & Meijer, 2013).  

Third, given the recurring call in the literature for exploring how students combine cognitive, 

metacognitive, and motivational strategies and how this is related to students’ background 

characteristics and their learning outcomes (i.e., Bembenutty, 2007; Paloş et al., 2011), the 

current study relates students’ profiles to their gender, general achievement level, and their 

performance on a cued recall test.  

Objectives of the study 

To summarise, the aim of the present study is to explore and validate SRL profiles on the 

basis of two different measurement approaches: a general self-report questionnaire (SRQ) 

and think-aloud protocol analysis (TAPA). In order to achieve this, we explore (RO1) 

students’ SRL profile on the basis of a general SRQ and TAPA, (RO2) the relation between 

these profiles and student characteristics (i.e., gender and general achievement level), and 

(RO3) the relation between SRL profiles as measured by means of TAPA and achievement 

scores on a cued recall test.  

With regard to RO1, we hypothesize that many students will show only a limited use of SRL, 

implying that their SRL will be rather low-quality, superficial or unproductive, following the 

research of Perry and colleagues (2004) stating that a significant group of students still have 

difficulties to effectively regulate their learning. Furthermore, as different studies show an 

incongruity between students’ self-reported and actual SRL behaviour (e.g., Schellings, Van 

Hout-Wolters, Veenman, & Meijer, 2013), we hypothesize that a discrepancy will be found in 
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students’ profiles on the basis of the SRQ and TAPA. As to RO2, we hypothesize that there 

will be a significant relation between students’ SRL profiles and their gender, in favour of 

girls (e.g., Bembenutty, 2007; Zimmerman & Martinez-Pons, 1990). Finally, our hypotheses 

for RO3 are in line with the research of Mega and colleagues (2014) stating that skilful SRL 

learners attain higher test scores. Hence, a positive and significant relation between more 

favourable SRL profiles and cued recall scores is predicted.  

Method 

Participants 

A sample of 2027 fifth and sixth-grade students of 44 primary schools (107 classes) in 

Flanders (Belgium) participated in the administration of a SRL self-report questionnaire. 

More particularly, 1033 fifth and 994 sixth graders partook, with a mean age of 10.87 years 

(SD = 0.75). 50.4% were boys, 49.6% were girls. The majority (82.6%) of the students spoke 

Dutch at home, which is the language of instruction in Flanders.  

In a second phase, a subsample of 105 students also completed a think-aloud protocol. 

These students were selected from the abovementioned larger sample in view of gender and 

general achievement level balance, with 52 (49.5%) girls and 53 (50.5%) boys and 

respectively 33.3%, 34.3%, and 32.4% low, average, and high achievers. Students within the 

subsample had a mean age of 10.80 years (SD = 0.76). Respectively 50.5% and 49.5% were 

fifth and sixth graders, of whom 93.3% were native Dutch speakers.  

Procedure 

Data collection took place in two steps. First, the sample of 2027 students completed a 

general self-report questionnaire. Afterwards, the subsample of 105 students completed the 

think-aloud procedure (Ericsson & Simon, 1980), consisting of four consecutive steps.  
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Figure 1. Chronological overview of the data collection procedure 

In the first step of the think-aloud procedure, following the guidelines of prior research 

(Greene et al., 2011; van Someren, Barnard, & Sandberg, 1994), students were trained in 

thinking out loud by the researcher. During this 15-minute training session, students were 

instructed to fold an origami swan while verbalizing their thoughts and behaviour. Students 

were provided with concrete feedback in view of optimizing their thinking aloud and 

verbalisations during actual task completion.  

Second, to map their prior text knowledge, students were asked to write down everything 

they already knew about seahorses (see step 3). 

Third, students were asked to think out loud while studying a 492-word informative text on 

seahorses. This informative text was presented together with three other assignments (i.e., 

five mental calculation exercises, memorizing the translation of six French words, and an 

optional game) in view of creating an authentic learning setting that offered students the 

opportunity to implement a variety of SRL strategies (e.g., planning the order of different 

assignments, monitoring and regulating time and progress, evaluating whether all 

assignments were successfully completed). All tasks were presented simultaneously, 

however only the SRL behaviour regarding studying the text was analysed in the current 

study. Before starting, students were encouraged to approach the assignments as they 

would usually do at home during studying for school. Students could use all materials that 

they normally have at their disposal (e.g., highlighter pens, dictionary). In order to enable 

students to plan and monitor their learning process, students were informed to have 50 

minutes time for task completion and were provided with a clock. However, no specific 
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further time indications were given in order to avoid explicitly eliciting monitoring of time. 

During task completion, students were continuously observed and prompted to continue 

verbalizing only when necessary in order to preserve their spontaneous cognitive processes 

(Greene et al., 2011). 

Students spent on average 25 min (SD = 13.50) to complete all homework assignments while 

thinking out loud. The fastest students spent only 6 min, while 9 students used the 

maximum available time of 50 min. To study the text on seahorses, students spent on 

average 15 min (SD = 13.30, with a minimum of 1.5 min and a maximum of 40 min). 

The final step of the think-aloud procedure consisted of a cued recall test. More particularly, 

students’ ability to recall information about the study text was tested after a 15-minute 

break. 
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Instruments 

Self-report questionnaire: Children’s Perceived use of Self-Regulated Learning 

Inventory 

For data collection in the current study, the Children’s Perceived use of Self-Regulated 

Learning Inventory (CP-SRLI; Vandevelde et al., 2013) was used in the complete sample to 

assess students’ perceptions regarding their approach of everyday schoolwork. The CP-SRLI 

consists of 74 items on a 5-point Likert scale, ranging from 1 (‘never’ or ‘I completely 

disagree’) to 5 (‘always’ or ‘I completely agree’). The CP-SRLI distinguishes between 15 

subscales, reflecting the cognitive, metacognitive, and motivational component of SRL (see 

Table 1). The cognitive component includes both surface (e.g., rereading, rehearsing) and 

deep-level learning strategies (e.g., summarizing, linking to prior knowledge), while the 

metacognitive component refers to task orientation, planning, monitoring and self-

evaluation of the learning product and process. The motivational component includes 

students’ persistence, use of motivational strategies, and self-efficacy regarding their 

regulation and motivation. Further, based on the self-determination theory (SDT; Deci & 

Ryan, 2000; Ryan & Deci, 2000), the motivational component in the CP-SRLI includes four 

subscales mapping students’ underlying motives for doing their schoolwork (i.e., internal, 

identified, introjected, and external regulation). More specifically, SDT distinguishes 

between more and less qualitative forms of motivation. Students that engage in their 

schoolwork because they enjoy learning (i.e., internal regulation) or because they perceive it 

as personally relevant (i.e., identified regulation) have an autonomous and more qualitative 

motivation. On the contrary, students engaging in their schoolwork because of external 

pressure of for example parents or teachers (i.e., external regulation) or because of internal 

pressure and to avoid feelings of shame and guilt (i.e., introjected regulation) are controlled 

motivated and consequently have a lower quality motivation.  

The fit of all subscales was verified using confirmatory factor analysis in R by means of lavaan 

package 0.5-23.1097, revealing a moderate to good fit with CFI ranging between .90 and .99, 

TLI between .87 and .98, RMSEA between .07 [.06-.08] and .04 [.03-.05], and SRMR between 

.02 and .05.  



 

 

Table 1. Description and internal consistency of the CP-SRLI subscales (Vandevelde et al., 2013) 

SRL 

component 
Subscale Description Example item Cronbach’s α 

Cognition Learning strategies    

 Surface-level strategies Rehearsal strategies (e.g., rereading) When studying, I copy everything until I know it by heart. .69 

Deep-level strategies Elaboration strategies (e.g., linking with 

prior knowledge), organisational 

strategies (e.g., summarizing) 

When studying, I make a summary. .77 

Metacognition Task orientation Analysing task demands, activation of 

prior (content/metacognitive) 

knowledge, perceptions of tasks (task 

difficulty, interest) 

Before I start my schoolwork, I read the instructions 

carefully. 

.68 

Planning Strategic planning, time planning Before I start my schoolwork, I decide what to do first and 

what later. 

.54 

Monitoring Awareness and monitoring of cognition, 

motivation, behaviour and 

context/effort 

If I notice something isn’t working out, I try a different 

approach. 

.71 

Self-evaluation    

Product Evaluation of the learning outcomes After finishing my schoolwork, I check that I did not forget 

anything. 

.74 

Process Evaluation of the learning process, 

affective reactions 

After finishing my schoolwork, I ask myself: ‘Will I use a 

similar approach the next time or should I choose a 

different approach?’ 

.74 



 

 

Table 1 (continued). Description and internal consistency of the CP-SRLI subscales (Vandevelde et al., 2013) 

SRL 

component 

Subscale Description Example item Cronbach’s 

α 

Motivation Persistence Persistence, concentration Even if I would rather do other things, I finish my 

schoolwork.  

.84 

Motivational strategies Self-reinforcement, positive self-talk, 

interest enhancement 

During my schoolwork, I say to myself: ‘Just a little 

more and its finished!’ 

.74 

Self-efficacy     

Self-efficacy regulation Judgements of one’s own capability to 

regulate learning 

I am good at planning the timing of my schoolwork 

before I start making it. 

.74 

Self-efficacy motivation Judgements of one’s own capability to 

regulate motivation 

I am good at making my schoolwork, even if I find it 

boring or difficult. 

.78 

Motivation    

External regulation Doing school work because of external 

pressure (e.g., rewards or punishment) 

I do my best for school, because I am supposed to do 

so by others (my parents, the teacher, etc.). 

.81 

Introjected regulation Doing school work because of internal 

pressure (e.g., feelings of shame or guilt) 

I do my best for school, because I would feel guilty if I 

did not do my best. 

.74 

Identified regulation Doing school work because of 

consciously valuing it, out of personal 

relevance  

I do my best for school, because I want to learn new 

things. 

.81 

Internal regulation Doing school work out of interest, 

enjoyment, inherent satisfaction  

I do my best for school, because I enjoy doing it. .85 
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Students’ general achievement level 

To map students’ general achievement level, teachers were asked to indicate for each 

student whether they achieve ‘below average’, ‘on average’, or ‘above average’. Teacher 

judgements were used because of the absence of central exams in the Flemish educational 

system. However, a meta-analysis of Südkamp and colleagues (2012) shows that teacher 

judgement is a reliable technique to estimate students’ achievement level, as a strong 

congruency was found between teachers’ ratings and students’ actual scores on 

standardized tests. Moreover, the accuracy of teachers’ ratings were found to be similar 

across different subject areas, grade levels and school types, suggesting that teachers in 

different school contexts adopt similar thresholds for judging student achievement 

(Südkamp et al., 2012). 

In the current study, teachers were asked to assign each of their students to one of the three 

achievement bins (i.e., below average, on average, above average). As the number of bins 

used for rating students’ achievement does not affect the accuracy of teacher judgements 

(Südkamp et al., 2012), the current study follows prior research distinguishing between 

‘low’, ‘average’ and ‘high’ achieving students (e.g., De Smedt et al., 2018; Desoete, 2008; 

Merchie & Van Keer, 2014; Perry & VandeKamp, 2000; Vanderstoep, Pintrich, & Fagerlin, 

1996; Wijsman, Warrens, Saab, van Driel, & Westenberg, 2016) 

Prior knowledge test 

To map students’ prior text knowledge, students were asked to write down everything they 

already knew about seahorses before starting the actual think-aloud during the homework 

assignments. The scoring of students’ prior knowledge was based on the elaborateness and 

correctness of the information provided by the students. More specifically, we analysed 

whether students wrote down information about: (a) the name and family of the seahorses, 

(b) their appearance, (c) their body functioning, (d) their habitat, (e) their eating habits, (f) 

their reproduction, (g) the threats in their environment, (h) other subjects. For each of these 

categories, we assigned the following scores: (0) when students did not provide any 

information at all, (1) when they provided incorrect information, (2) when they provided 
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correct but very basic information, (3) when they provided correct and more elaborate 

information. In this respect, students could obtain a maximum score of 24. Within the 

present study, prior knowledge scores actually varied between 0 and 11. 

Coding procedure of the think-aloud protocols 

All think-aloud protocols were audio- and videotaped, resulting in 44 h and 10 min of data, 

and both verbal and non-verbal (e.g., highlighting) behaviour was transcribed. All 

transcriptions were divided into units of analysis to increase coding accuracy. A unit was 

defined as a single self-regulatory activity (see Appendix B) and repeated actions were 

analysed as separate units, permitting to take into account the rate of recurrence of a 

particular SRL strategy. This resulted in a total of 11.087 units of analysis, with an average of 

105 units (SD = 72.67) per protocol. The most meagre protocol counted only 20 units, while 

414 units of analysis were distinguished in the richest protocol. As abovementioned, in this 

study only the 6082 units referring to the study task on seahorses were included in further 

analyses. The protocols involved on average 57 units of analysis (SD = 49.22) regarding the 

study text on seahorses, with a minimum of 6 and a maximum of 253 units per protocol. 

Each unit of analysis was coded by means of the coding scheme of Vandevelde and 

colleagues (2015) (see Appendix A), consisting of 10 subcategories reflecting the cognitive 

(i.e., rehearsal strategies, organisational strategies, elaboration strategies), metacognitive 

(i.e., task orientation, planning, monitoring, adjusting strategy use, self-evaluation), and 

motivational (i.e., self-efficacy for SRL, motivational strategies) component of SRL. 22.86% of 

the protocols were double-coded by two independent and trained coders, resulting in a 

highly acceptable interrater reliability (Krippendorf’s α = 0.89). By means of the assigned 

codes, the frequency of occurrence for each of the SRL subcategories was calculated. 

Cued recall test 

The cued recall test regarding the text on seahorses consisted of six questions that 

functioned as cues for supporting students’ recall process (see Appendix C). All questions 

were scored using a predefined answer key, with more detailed answers resulting in better 

test scores. Cued recall scores varied between 1 and 17.5 out of 18.5, with a mean score of 

8.39.  
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Data analysis 

Descriptive analyses were performed to investigate the occurrence of SRL strategies 

reported in the CP-SRLI and observed in the think-aloud protocols. In view of RO1, the 

presence of different SRL profiles was explored by conducting cluster analysis in SPSS 22. 

Following the guidelines in the literature (Gore, 2000; Hair, Anderson, Tatham, & Black, 

1998), a two-step clustering method was used. First, hierarchical clustering was conducted in 

order to obtain an optimal number of clusters and to define a preliminary set of cluster 

solutions. Second, non-hierarchical (K-means) cluster analysis was performed to fine-tune 

the cluster profiles by means of an iterative process. For the CP-SRLI sample, the cluster 

solutions were then tested for replicability and validity by means of a double-split cross-

validation procedure. After randomly spitting the sample in halves, cluster analyses were 

conducted on the subsamples and were then compared for agreement by means of Cohen’s 

kappa (Breckenridge, 2010; Hair et al., 1998). 

With regard to RO2, MANOVA was first used to test whether significant differences were 

found in the studied SRL variables between boys and girls and between students of different 

achievement levels. In a second step, Yates’ (1948) Chi-Square Test was used to relate 

clusters to students’ general achievement level and a Chi-Square Test of Independence to 

relate clusters to students’ gender. For RO3, ANCOVA was performed to relate clusters 

based on the TAPA to students’ cued recall scores, controlling for prior knowledge by means 

of a covariate. 
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Results 

Descriptive results 

Table 2 shows students’ self-reported use of SRL. In general, subscale scores vary between 3 

and 4, indicating that students report to perform the different SRL activities rather 

frequently during their schoolwork. However, the actual use of SRL as observed during TAPA 

suggests a rather limited use of SRL strategies. Table 3 shows low mean frequency of 

occurrence for almost all SRL strategies, but also large differences between students given 

the high standard deviations and the discrepancy between the minimum and maximum 

frequency of occurrence for most strategies. 

 

Table 2. Means and standard deviations for the CP-SRLI subscales 

Subscale M  SD  Subscale M  SD 

Surface-level learning strategies 3.64  0.77  Persistence 4.08  0.70 

Deep-level learning strategies 3.19  0.66  Motivational strategies 3.54  0.90 

Task orientation 3.36  0.70  Self-efficacy regulation 2.69  1.08 

Planning 3.37  0.78  Self-efficacy motivation 3.31  0.95 

Monitoring 3.57  0.67  External regulation 4.24  0.71 

Self-evaluation product 3.86  0.82  Introjected regulation 3.27  1.04 

Self-evaluation process 3.00  0.93  Identified regulation 3.47  0.66 

     Internal regulation 3.95  0.76 

Table 3. Overview of actual use of SRL during thinking aloud 

SRL strategy Mfrequency  SDfrequency 
 Min.frequency - 

Max.frequency 
 

% of students applying 

the strategy at least once 

Rehearsal strategies 13.99  24.52  0 - 146  61.90 

Organisational strategies 9.45  14.86  0 – 79  59.05 

Elaboration strategies 3.22  5.34  0 – 28  63.81 

Task orientation 1.05  1.02  0 – 6  70.48 

Planning 1.13  2.23  0 – 13  34.29 

Monitoring 4.09  10.38  0 – 86  55.24 

Adjusted strategy use 0.55  1.45  0 – 9  20.95 

Self-evaluation 0.17  0.62  0 – 4  9.52 

Motivational strategies 0.12  0.47  0 – 3  8.57 

Self-efficacy 0.00  0.00  0  0.00 
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RO1: Studying the occurrence of SRL profiles in students 

Studying the occurrence of SRL profiles based on students’ self-reports 

Cluster analysis was conducted on the 15 subscales of the CP-SRLI to explore the presence of 

clusters in the complete sample. As mentioned above, a two-step procedure was followed. 

First, hierarchical clustering was conducted to explore different cluster solutions, using 

Ward’s method with the squared Euclidian distance to minimize within-cluster differences 

(Gore, 2000; Hair et al., 1998). Visual inspection of the dendogram and analysis of changes in 

agglomeration coefficients (see Table 4) indicated the presence of a 2 to 5-cluster solution. 

In a second step, K-means clustering was performed to profile and validate the final cluster 

solutions (Gore, 2000; Hair et al., 1998). 

As Breckenridge (2010) suggests, only cluster solutions with high stability should be retained 

in further analysis. Therefore, a double-split cross-file approach was implemented by 

randomly splitting the sample into halves and repeating the cluster analysis on each of the 

subsamples (Breckenridge, 2010). Clustering solutions of both subsamples were then 

compared for agreement by means of Cohen’s kappa. While an agreement of at least 0.60 is 

considered acceptable (Asendorpf, Borkenau, Ostendorf, & Van Aken, 2001), the cluster 

solution with the highest kappa is preferred as it reflects a more stable and replicable 

clustering structure. Within the current study, the 2 (κ = 0.89) and 4-cluster solution (κ = 

0.91) showed a high agreement, while the 3 and 5-cluster solution showed only weak 

agreement (κ = 0.72, respectively 0.68). However, as the 4-cluster solution provides a more 

detailed image of students’ learning and differentiates between motivational profiles that 

were also found in previous research (Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 

2009), this cluster solution was retained for further analysis. 

Table 4. Changes in agglomeration coefficients for the CP-SRLI clusters 

No. of clusters Agglomeration last step  Coefficients this step  Change  

2 20437  16300  4137  

3 16300  14965  1335  

4 14965  13981  984  

5 13981  13187  794  
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Examination of the subscale means for the 4 clusters solution reflects the following four SRL-

profiles: active learners with high quantity motivation (AHQN; n = 398, 19.65%), active 

learners with high quality motivation (AHQL; n = 297, 14.67%), passive learners with low 

quantity motivation (PLQN; n = 693, 34.22%), and passive learners with low quality 

motivation (PLQL; n = 637, 31.46%). To explore whether these clusters differ significantly 

from each other, ANOVA was conducted on all clusters. Results show significant differences 

between the clusters for all CP-SRLI subscales. Only the PLQL and AHQL clusters show no 

significant difference between students’ with regard to their task orientation (t(932) = 1.353, 

p = .176). 



 

 

 

 

Figure 2. Mean scores on the CP-SRLI subscalesA for the four clustersB 
A SLS = surface-level learning strategies, DLS = deep-level learning strategies, TO = task orientation, PL = planning, MON = monitoring, SEPROD = self-evaluation of the product, SEPROC = self-

evaluation of the process, PER = persistence, MOTS = motivational strategies, SEREG = self-efficacy regulation, SEMOT = self-efficacy motivation, EXTERN = external regulation, INTROJ = 

introjected regulation, IDENT = identified regulation, INTERN = internal regulation  
BAHQN= active leaners with high quantity motivation, AHQL = active learners with high quality motivation, PLQN = passive learners with low quantity motivation, PLQL = passive learners with 

low quality motivation 



 

 

Table 5. Means and standard deviations for the four cluster solutions on the CP-SRLI subscales 

 Hierarchical clustering  K-means clustering 

Subscale 

AHQN  

(n = 398; 

19.65%) 

 AHQL 

(n = 297; 

14.67%) 

 PLQN 

(n = 693; 

34.22%) 

 PLQL 

(n = 637; 

31.46%) 

 AHQN 

(n = 522; 

25.78%) 

 AHQL 

(n = 524; 

25.87%) 

 PLQN 

(n = 343; 

16.94%) 

 PLQL 

(n = 636; 

31.41%) 

Surface-level learning strategies 4.18 (0.53)  3.91 (0.60)  3.14 (0.75)  3.72 (0.65)  4.15 (0.56)  3.79 (0.67)  2.90 (0.75)  3.51 (0.63) 

Deep-level learning strategies 3.84 (0.50)  3.39 (0.49)  2.72 (0.54)  3.21 (0.52)  3.76 (0.52)  3.30 (0.50)  2.51 (0.53)  3.00 (0.48) 

Task orientation 3.96 (0.52)  3.51 (0.57)  2.85 (0.63)  3.46 (0.55)  3.94 (0.50)  3.40 (0.58)  2.61 (0.60)  3.25 (0.56) 

Planning 4.05 (0.56)  3.68 (0.59)  2.84 (0.69)  3.37 (0.65)  3.91 (0.63)  3.55 (0.64)  2.58 (0.66)  3.21 (0.64) 

Monitoring 4.22 (0.44)  3.81 (0.47)  3.03 (0.58)  3.65 (0.49)  4.17 (0.45)  3.67 (0.50)  2.75 (0.56)  3.45 (0.48) 

Self-evaluation product 4.46 (0.53)  4.29 (0.49)  3.30 (0.86)  3.91 (0.63)  4.41 (0.55)  4.15 (0.58)  2.95 (0.81)  3.67 (0.67) 

Self-evaluation process 3.88 (0.68)  3.20 (0.80)  2.35 (0.76)  3.08 (0.76)  3.88 (0.65)  2.95 (0.78)  2.04 (0.70)  2.85 (0.71) 

Persistence 4.63 (0.36)  4.39 (0.42)  3.62 (0.76)  4.11 (0.55)  4.52 (0.45)  4.37 (0.47)  3.41 (0.79)  3.86 (0.60) 

Motivational strategies 4.40 (0.47)  3.82 (0.68)  2.85 (0.80)  3.62 (0.69)  4.29 (0.55)  3.67 (0.74)  2.49 (0.77)  3.39 (0.67) 

Self-efficacy regulation 4.07 (0.48)  3.69 (0.44)  2.95 (0.58)  3.55 (0.47)  4.03 (0.46)  3.59 (0.48)  2.68 (0.56)  3.33 (0.47) 

Self-efficacy motivation 4.59 (0.42)  4.27 (0.51)  3.40 (0.79)  4.02 (0.56)  4.52 (0.46)  4.13 (0.59)  3.14 (0.80)  3.79 (0.63) 

External regulation 2.85 (1.16)  1.66 (0.69)  2.52 (0.96)  3.26 (0.89)  3.21 (1.04)  1.65 (0.62)  2.64 (0.99)  3.16 (0.81) 

Introjected regulation 3.97 (0.72)  2.51 (0.73)  2.90 (0.91)  3.71 (0.68)  3.97 (0.72)  2.72 (0.84)  2.67 (0.83)  3.59 (0.73) 

Identified regulation 4.75 (0.34)  4.62 (0.40)  3.80 (0.78)  4.22 (0.60)  4.68 (0.40)  4.56 (0.45)  3.47 (0.81)  4.04 (0.61) 

Internal regulation 4.10 (0.70)  3.74 (0.83)  2.66 (1.02)  3.18 (0.85)  3.92 (0.79)  3.68 (0.81)  2.27 (0.99)  2.92 (0.84) 
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An inspection of the cluster means (see Table 5) shows that active learners with high 

quantity motivation (AHQN) score high on all cognitive, metacognitive, and motivational 

subscales (see Figure 2). This implies that these students report to actively apply a broad 

range of cognitive and metacognitive strategies when approaching school assignments. 

Further, their motivational profile is characterized by high scores on both beneficial (i.e., 

internal regulation, identified regulation) and disadvantageous (i.e., external regulation, 

introjected regulation) reasons for being engaged in schoolwork. Notwithstanding the fact 

that these students report a higher autonomous (i.e., internal regulation, identified 

regulation) than controlled motivation (i.e., external regulation, introjected regulation), they 

also report the highest introjected motivation and their external regulation is also relatively 

high and above average. In contrast, the cluster with active learners with a high quality 

motivation (AHQL) score high on autonomous (i.e., internal regulation, identified regulation) 

and low on controlled motivational scales (i.e., external regulation, introjected regulation), 

reflecting a qualitatively better motivational profile. Further, this AHQL cluster can equally 

be typified as active learners, given the students’ scores on both the cognitive and 

metacognitive subscales.  

Passive learners with low quantity motivation (PLQN) have low scores on all cognitive, 

metacognitive and motivational subscales. These students report only a limited use of 

cognitive and metacognitive strategies when approaching their schoolwork. Further, they 

score below average for both autonomous (i.e., internal regulation, identified regulation) 

and controlled motivation (i.e., external regulation, introjected regulation), indicating a 

motivational profile that is low for both beneficial (i.e., internal regulation, identified 

regulation) and disadvantageous (i.e., external regulation, introjected regulation) reasons for 

engaging in schoolwork. On the contrary, passive learners with a low quality motivation 

(PLQL) also have low scores for cognitive and metacognitive subscales, but are clearly 

characterized by a poor quality motivational profile. With high scores on controlled (i.e., 

external regulation, introjected regulation) and low scores on autonomous motivation (i.e., 

internal regulation, identified regulation), these students mostly engage in schoolwork for 

external reasons such as rewards, external pressure, or internal pressure and feelings of 

shame or guilt.  
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Studying the occurrence of SRL profiles based on students’ think-aloud protocols 

Cluster analysis was conducted on the frequency of occurrence of the applied SRL strategies 

during students’ thinking aloud. Following Bannert et al. (2014), only 8 of the 10 SRL 

subcategories in the coding scheme (Vandevelde et al., 2015) were included in the analysis, 

as utterances or behaviour reflecting students’ self-efficacy and applied motivational 

strategies were not or hardly present in the think-aloud protocols. First, hierarchical cluster 

analysis was performed using Ward’s method with squared Euclidian distance. Inspection of 

the dendogram and changes in agglomeration coefficients (see Table 6) indicated the 

presence of a 2 to 4-cluster solution. Second, as recommended in the literature, K-means 

clustering was conducted to fine-tune the clustering. 

In contrast to the CP-SRLI, double-split cross-validation could not be conducted on the TAPA 

sample due to small sample size. Nevertheless, several indicators in favour of the 2-cluster 

solution with a high (n = 6; 5.71%) and low SRL profile (n = 99; 94.29%) were present. First, 

the very large change in agglomeration coefficients (see Table 6) at the level of 2 clusters 

suggests to stop clustering at this point. Second, the 3 and 4-cluster solutions provided little 

additional information as they further subdivided the small cluster of high SRL learners (n = 

6), resulting also in too small cluster sizes. 

Table 6. Changes in agglomeration coefficients for the TAPA clusters 

No. of clusters Agglomeration last step  Coefficients this step  Change  

2 100359  45453  54906  

3 45453  29142  16311  

4 29142  20314  8828  
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As Figure 3 and Table 7 show, the low and high SRL profile strongly differ with regard to 

rehearsal strategies, organisational strategies, and monitoring. Furthermore, t-test analyses 

also indicate significantly higher scores for elaboration strategies (t(15) = -2.827, p = .013), 

planning (t(15) = -2.821, p = .013), and adjusted strategy use (t(14) = -3.734, p = .002) in the 

high SRL profile. No significant differences could be found between the profiles regarding 

task orientation (t(101) = -1.713, p = .090) and self-evaluation (t(101) = -0.166, p = .868). 

 
Figure 3. Frequencies of occurrence of SRL strategies in the TAPA per cluster  

Table 7. Mean frequency of occurrence and standard deviations of SRL strategies in the TAPA 

 Hierarchical clustering 

SRL strategy High SRL (n = 6; 5.7%) Low SRL (n = 99, 94.3%) 

Rehearsal strategies 90.33 (39.91) 9.36 (13.50) 

Organisational strategies 53.50 (18.81) 6.78 (9.51) 

Elaboration strategies 8.83 (8.66) 2.88 (4.96) 

Task orientation 0.67 (0.52) 1.07 (1.04) 

Planning 2.17 (2.79) 1.07 (2.20) 

Monitoring 32.83 (30.13) 2.34 (3.80) 

Adjusted strategy use 4.00 (3.58) 0.34 (0.91) 

Self-evaluation 0.33 (0.82) 0.16 (0.62) 
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RO2: Relating SRL profiles to students’ general achievement level and gender 

First, MANOVA was used to check general achievement level and gender differences in 

students’ SRL (see Table 8). As the results show significant differences for most SRL 

components depending on students’ general achievement level, F (15, 3996) = 6.24, p <.001 

and gender, F (15, 1998) = 10.53, p <.001, chi-square test was used in a second step to relate 

both student characteristics to the SRL clusters. 

Table 8. MANOVA results for the relation between SRL, students’ gender and achievement 

Subscale  

F 

Achievement Gender 

Surface-level strategies 57.19*** 3.98* 

Deep-level strategies 78.15*** 2.88 

Task orientation 15.43*** 3.43* 

Planning 48.82*** 6.26* 

Monitoring 32.41*** 0.24 

Self-evaluation learning product 40.93*** 6.52* 

Self-evaluation learning process 2.47 4.55* 

Persistence 37.15*** 21.45*** 

Motivational strategies 18.14*** 0.50 

Self-efficacy regulation 45.53*** 0.06 

Self-efficacy motivation 4.89* 3.10* 

External regulation 23.68*** 42.10*** 

Introjected regulation 0.28 8.55*** 

Identified regulation 21.15*** 9.79*** 

Internal regulation 25.98*** 9.60*** 

Note. df achievement = 1, df gender = 2; p*<.05, **<.01, ***<.001 

The relation between students’ SRL profile and general achievement level 

Yates’ corrected chi-square test on the complete sample shows an association between the 

CP-SRLI clusters and students’ general achievement level as assessed by the teacher (χc² = 

56.90, p < .001). More specifically, the majority of the low achievers are passive learners 

with low quantity (36.93%) or low quality motivation (34.73%; see Table 9). Average 

achieving students are divided over the four clusters, with the majority of average achievers 

belonging to the passive learners clusters. Of the high achievers, respectively 19.58% and 

19.88% belong to the cluster of active learners with high quantity or high quality motivation, 

while respectively 35.09% and 25.45% belong to the cluster of passive learners with low 

quantity or quality motivation.  
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Table 9. Relationship between CP-SRLI clusters and students’ general achievement level 

Cluster 

Low achievers 

n (%) 

Average 

achievers 

n (%) 

High achievers 

n (%) 

Total 

n (%) 

Active learners, high quantity 

motivation 
93 (18.56%) 172 (20.14%) 130 (19.58%) 395 (19.57%) 

Active learners, high quality motivation 49 (9.78%) 116 (13.58%) 132 (19.88%) 297 (14.71%) 

Passive learners, low quantity 

motivation 
185 (36.93%) 273 (31.97%) 233 (35.09%) 

691 (34.22%) 

Passive learners, low quality motivation 174 (34.73%) 293 (34.31%) 169 (25.45%) 636 (31.50%) 

Total 501 (100%) 854 (100%) 664 (100%) 2019 (100%) 

As to the subsample, Yates’ chi-square test shows no significant association between the 

TAPA clusters and students’ general achievement level as assessed by the teacher (χc² = -.03, 

p = .98). Low, average, and high achievers are found in both the low and high SRL cluster (see 

Table 10).  

Table 10. Relationship between TAPA clusters and students’ general achievement level 

Cluster 

Low achievers 

n (%) 

Average 

achievers 

n (%) 

High achievers 

n (%) 

Total 

n (%) 

High SRL learners 2 (33.33%) 2 (33.33%) 2 (33.33%) 6 (5.71%) 

Low SRL learners 33 (33.33%) 34 (34.34%) 32 (32.32%) 99 (94.29%) 

The relation between students’ SRL profile and gender 

Chi-square Test of Independence in the complete sample shows a significant relation 

between the CP-SRLI clusters and students’ gender (χ²(3) = 53.077, p < .001), with girls 

reporting a more favourable SRL profile than boys. Table 11, more particularly, shows that 

more girls belong to the cluster of active learners with high quantity (59.55%) and high 

quality motivation (61.95%) than boys (resp. 40.45% and 38.05%). On the other hand, boys 

more often belong to clusters with a more disadvantageous SRL profile such as the passive 

learners with low quantity (57.86%) and low quality (54.23%) motivation than girls (resp. 

42.14% and 45.77%). 
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Table 11. Relationship between CP-SRLI clusters and students’ gender 

Cluster 

Girl 

n (%) 

Boy 

n (%) 

Total 

n (%) 

Active learners high quantity motivation 237 (59.55%) 161 (40.45%) 398 (19.64%) 

Active learners, high quality motivation 184 (61.95%)  113 (38.05%) 297 (14.66 %) 

Passive learners, low quantity motivation 292 (42.14%) 401 (57.86%) 693 (34.21%) 

Passive learners, low quality motivation 292 (45.77%) 346 (54.23%) 638 (31.49%) 

Accordingly, Chi-square Test of Independence in the subsample also reveals a significant 

relation between the TAPA clusters and students’ gender (χ²(1) = 6.486, p = .011), as only 

girls were identified as high SRL learners (see Table 12). 

Table 12. Relationship between TAPA clusters and students’ gender 

Cluster 

Girl  

n (%) 

Boy 

n (%) 

Total 

n (%) 

High SRL learners 6 (100%) 0 (0%) 6 (5.71%) 

Low SRL learners 46 (46.46%) 53 (53.54%) 99 (94.29%) 

RO3: Relating students’ SRL profiles to cued recall performance 

Analysis of covariance was used on the subsample data to relate students’ SRL profiles to 

their cued recall scores, with students’ prior knowledge regarding the text topic as a 

covariate. The results show significantly higher cued recall scores for students in the high SRL 

cluster (M = 11.42, SD = 3.35) as compared to the low SRL cluster (M = 8.21, SD = 3.28), (F(1, 

102) = 7.52, p < .01) after taking into account the significant effect of students’ prior 

knowledge (F(1, 102) = 14.79, p < .001).  
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Discussion 

Nowadays, there is a lot of attention for SRL in the research literature (e.g., Boekaerts & 

Corno, 2005; Pintrich, 2004; Zimmerman, 2002). However, current research mainly adopts a 

variable-oriented approach where SRL is investigated by means of group-based comparison, 

rather than focusing on how cognitive, metacognitive, and motivational SRL strategies might 

come together in individual students or subgroups of students. The current study therefore 

aims to fill this gap by adopting a more person-oriented approach, investigating the 

occurrence of different SRL profiles in upper primary school children (RO1) and relating 

these to students’ background characteristics (i.e., general achievement level and gender; 

RO2) and to their performance on a cued recall test (RO3). More particularly, SRL profiles 

were studied on a large sample by means of the CP-SRLI self-report questionnaire 

(Vandevelde et al., 2013) and additionally on a subsample of students by means of think-

aloud protocol analysis focusing on actual SRL behaviour (Vandevelde, 2015). 

Cluster analysis on the CP-SRLI (Vandevelde et al., 2013) yielded four different SRL profiles: 

active learners with high quantity motivation (AHQN) or high quality motivation (AHQL) and 

passive learners with low quantity motivation (PLQN) or low quality motivation (PLQL). 

Around 35% of the students could be profiled as active learners, reporting both cognitive 

(i.e., rereading, rehearsing, summarizing) and metacognitive (i.e., planning, monitoring, self-

evaluation) strategies when approaching their schoolwork. At the same time, these students 

also report a beneficial motivational profile. While students with high quantity motivation 

engage in schoolwork for both autonomous (i.e., enjoyment for learning, personal 

relevance) and controlled (i.e., rewards, feelings of shame or guilt) reasons, students with 

high quality motivation mostly engage in schoolwork because they enjoy learning (i.e., 

autonomous motivation). In line with the SDT (Deci & Ryan, 2000; Ryan & Deci, 2000), we 

consider this last group as having the most favourable SRL profile, combining an active use of 

strategies with a qualitative motivation. Of course, also AHQN report high (meta)cognitive 

strategy use, but their motivational profile suggests that these students are simultaneously 

exposed to high levels of external (i.e., parents, teachers) or internal pressure. Hence, 

different studies show that these students might suffer more test anxiety, procrastination 

and show less persistence than students with a high quality motivation (Ratelle, Guay, 
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Vallerand, Larose, & Senécal, 2007; Vansteenkiste et al., 2009). 

With regard to the passive learners cluster, 65% of the students was characterized by a 

limited use of (meta)cognitive strategies and a disadvantageous motivational profile. While 

PLQN report low scores on both autonomous and controlled motivation, the PLQL cluster 

has low scores on autonomous but high scores on controlled motivation. The 65% share of 

passive learners within the current study is not surprising, as earlier research states that a 

significant number of students struggle to regulate their learning (e.g., Perry et al., 2004). 

Yet, the current study further underlines the urgent need for the promotion of SRL already in 

primary education. Fostering all three components (i.e., cognition, metacognition and 

motivation) is required in this respect. As to motivation, different studies show that the 

quality of students’ motivation tends to furthers decline with the transition to secondary 

education (e.g., Pajares, 2008), underlining the necessity to avoid or interrupt this downward 

trend at an early stage in education. Furthermore, effective cognitive and metacognitive 

strategies become more essential given the increasing study requirements students will 

encounter throughout their academic career (Meneghetti, De Beni, & Cornoldi, 2007). It is 

thus recommended to already introduce students to a broad range of SRL strategies in 

primary education to provide enough opportunities to acquire these complex strategies in 

various learning situations and to avoid the development of academically ineffective learning 

attitudes (Perry et al., 2004).  

Fortunately, different studies show that SRL can be promoted in the classroom context by 

implementing instructional techniques such as direct and indirect instruction (Dignath et al., 

2008b; Dignath & Büttner, 2008; Dowler et al., 2004; Kistner et al., 2010; Malmberg et al., 

2013; Perry & VandeKamp, 2000). More specifically, teachers can support students’ SRL by 

modelling the desired behaviour (e.g., applying a cognitive strategy while verbalizing; implicit 

direct instruction) or by explaining the usefulness of a certain strategy while encouraging 

students to use it (i.e., explicit direct instruction; Dignath & Büttner, 2013; Kistner et al., 

2010). Second, also the creation of a supportive learning environment (i.e., indirect 

instruction) with challenging but achievable goals, complex tasks, and meaningful choices 

contributes to fostering SRL (Perry et al., 2004; Ryan & Deci, 2000). Hence, research clearly 

shows that teachers can promote SRL by adapting their instructional strategies. 

Nevertheless, many primary school teachers still struggle to promote SRL in their students 
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(Kistner et al., 2010; Spruce & Bol, 2014). Consequently, there is an urgent need for more 

intervention-based research exploring how teachers can be guided in effectively 

implementing direct and indirect instruction in their classrooms. 

The call for the early promotion of SRL becomes even more urging when considering that the 

65% share of passive learners is still an underestimation of the actual situation. Yet, prior 

research shows that students tend to overestimate their SRL behaviour in self-report 

questionnaires (e.g., Boekaerts & Corno, 2005; Cromley & Azevedo, 2006). The current study 

confirms this finding as results of the TAPA clustering indicate a very large group of passive 

(94.3%) learners, and a very small share of active (5.7%) learners. Results moreover show 

that these two clusters also strongly differ with regard to the frequency of their strategy use. 

While active learners frequently monitor their learning process (mean frequency 32.83 vs. 

2.34) or adopt rehearsal (90.33 vs. 9.36), organisational (53.30 vs. 6.78), and elaboration 

strategies (8.33 vs. 2.88), this is clearly not the case in the low SRL cluster. In the current 

study, both groups showed only a limited use of task orientation, planning and self-

evaluation, but this may be related to the specific task as studying a single text requires only 

a limited use of these strategies. Future research adopting different tasks is thus 

recommended to understand whether students’ limited use of these strategies is indeed 

related to the nature of the task or to students’ competences. In the latter case, a specific 

attention for the promotion of metacognitive strategies in primary school is recommended.  

In view of supporting students in the development of more effective SRL behaviour, insight is 

needed in the relation between students’ SRL and their individual background 

characteristics. The current study therefore investigated the relation between students’ SRL 

profile and background characteristics such as their general achievement level and gender 

(RO2). In line with prior research (Bembenutty, 2007; Dembo & Eaton, 2000; Kistner et al., 

2010; Vandevelde et al., 2013; Zimmerman & Martinez-Pons, 1990), a significant relation 

between students’ SRL, their gender and academic achievement level was found, underlining 

that specific attention for more vulnerable groups of students is needed when promoting 

SRL. First, results show that girls have a more favourable SRL profile than boys and that for 

both the clusters on the basis of the self-report questionnaire and TAPA. With regard to 

students’ general achievement level, the study indicates that low achieving students mostly 

belong to the passive learners cluster, while high achievers are significantly more present in 
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the active learners cluster. This is in line with our hypothesis, as prior research clearly 

demonstrated a positive relation between SRL and academic performance (Merchie & Van 

Keer, 2014; Paloş et al., 2011; Pintrich & De Groot, 1990; Wolters, 2010; Zimmerman & 

Martinez-Pons, 1990). It should be acknowledged, however, that the majority of the high 

achieving students in the present study was nevertheless still typified as passive learners. 

Similar results were obtained for the cluster analysis on the TAPA, as low, average, and high 

achieving students were equally present in the low SRL cluster. These results evidence that 

SRL is still underdeveloped in primary education, even within the group of high achieving 

students. Even though contra-intuitive, it seems that still a quite large group of high 

achievers does not adopt a broad range of SRL strategies, potentially due to the fact that 

they are not challenged (yet) by the learning assignments they are confronted with in 

primary education. Nonetheless, just as for low achieving students, it is essential for high 

achievers to promote SRL competences at an early age to avoid the development of 

academically ineffective behaviours.  

As the literature calls for more deep-level analysis investigating how subgroups of students 

combine cognitive, metacognitive and motivational strategies and how this impacts their 

learning outcomes (Bembenutty, 2007; Paloş et al., 2011; Wolters, 2010), the present study 

also related students’ SRL profiles to their actual performance on a cued recall test, 

controlled for prior knowledge, for the students engaged in the TAPA (RO3). In line with 

prior research, higher test scores were achieved by students with a high SRL profile (e.g., 

Kistner et al., 2010; Paloş et al., 2011).  

Limitations and directions for future research 

Notwithstanding the clear relation between students’ profile based on the TAPA clustering 

and their cued recall scores, we believe that further research is recommended in this regard. 

Unfortunately, within the current study the relation between SRL and cued recall scores 

could only be investigated for the relatively small TAPA subsample as analysing think-aloud 

protocols is very labour-intensive and was therefore not applicable in the large sample of 

students (n = 2027).  

A second limitation of the current study relates to the validation of the TAPA profiles. Due to 

the relatively small subsample size, double-split cross-validation could not be conducted to 
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control the replicability of the TAPA cluster solution. Hence, further research is needed to 

confirm the current findings.  

A third limitation of the current study has to do with the instruments used for measuring 

SRL. Answering the call for more data-triangulation within SRL research (Boekaerts & Corno, 

2005; Zimmerman, 2008), the current study combines offline (i.e., self-report 

questionnaires) and online (i.e., think-aloud protocols) instruments to investigate SRL. Yet, 

both instruments have specific advantages and disadvantages, underlining the need to 

combine both data-sources in view of accurately measuring SRL.  

Different authors underline that self-report questionnaires are relatively easy to administer 

and score in larger samples (Vandevelde et al., 2013; Winne & Perry, 2000), but are sensitive 

to over- or underestimations as they heavily rely on students’ perception (Boekaerts & 

Corno, 2005; Cromley & Azevedo, 2006). However, researchers also acknowledge the value 

of self-report questionnaires to obtain insight in students’ perception of their own learning 

process (Pintrich, 2004; Richardson, 2004; Zimmerman, 2008). Mapping these student 

perceptions is indeed crucial as learners relate their own actions to its effects in terms of 

achievement and then evaluate the necessity of behavioural changes (Vandevelde et al., 

2013). Consequently, in education, students should be made aware of their tendency to 

overestimate their actual use of SRL strategies. After all, a correct perception is a 

prerequisite for developing and evolving towards more productive SRL and towards 

desirable SRL profiles (i.e., active learners with high quality motivation). 

Besides students’ perception on their SRL, also their actual behaviour needs to be mapped. 

Therefore, the current study implemented think-aloud protocols to capture learning 

processes at a micro level at the moment they take place. Hence, as think-aloud protocols do 

not rely on students memory, they are less vulnerable for distortions (Veenman, 2011). 

Nevertheless, think-aloud protocols also have disadvantages. First, think-aloud data might 

be biased as they rely on students’ verbalizations. In this respect, it is, for example, possible 

that more automated cognitive processes occur unconsciously and are therefore not 

verbalized. The current study however tried to limit this bias by training students in thinking 

aloud and by coding both verbal and non-verbal behaviour (Greene et al., 2011). Second, the 

extra task of reporting cognitive processes might interfere with students’ task performance 

(Greene et al., 2011). In this regard, evidence shows that different types of think-aloud 
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protocols can interfere more or less with students’ cognitive processes and task 

performance (Greene et al., 2011). While type 1 verbalizations concern the explication of 

conscious verbal information and processes, type 2 involve the verbalization of cognitive 

processes that do not have an inherent verbal component (e.g., processing sensations such 

as taste, smell or emotions). At last, in type 3 verbalizations, students are asked to explain 

their thoughts and behaviour and therefore these verbalizations affect students’ learning 

processes. Taking this into account, the current study only adopts type 1 and 2 verbalizations 

as these are found not to interfere with students’ processing or performance (Greene et al., 

2011). Third, it should be acknowledged that think-aloud protocols are rather inappropriate 

for investigating students’ motivation (Bannert et al., 2014; Vandevelde et al., 2015). Also in 

the current study, motivational variables (i.e., underlying motives for engaging in 

schoolwork, motivational strategies, self-efficacy) could not be included in the cluster 

analysis based on the TAPA data, since no utterances in this regard were found in students’ 

thinking aloud. For this reason, the quality, nor the quantity of students’ motivation could be 

considered in the TAPA profiles.  

The advantages and disadvantages of both instruments clearly show that researchers in the 

field of SRL are still struggling to develop instruments and procedures that permit to 

accurately map SRL. To date, it is therefore still unclear which measurement instruments or 

procedures are most apt to truly investigate students’ (automated) implementation of SRL 

strategies and behaviour. On the one hand, this issue moved the field in the direction of 

more studies including eye tracking and bio physiological measures (Haataja, Malmberg, & 

Järvelä, 2018; Malmberg et al., 2018; Scheiter, Schubert, & Schüler, 2018; Taub et al., 2016). 

However, it remains unclear whether and in which respect this kind of data actually reflects 

specific SRL behaviour. On the other hand, it led to an urgent call for more data-

triangulation. In this regard, the question however arises how information of different data 

sources can be combined or compared, as they focus on different aspects of SRL (i.e., 

perceptions vs. actual behaviour). Hence, we believe that finding ways to effectively 

combine information from online (e.g., TAPA, eye tracking, sensory data) and offline (e.g., 

self-report questionnaires, learning diaries) measurement instruments is an important 

challenge for future SRL research.  
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Conclusion 

The current study highlights the usefulness of a person-oriented approach for investigating 

SRL by conducting cluster analysis on two different types of data, i.e. offline self-report 

questionnaires and online think-aloud protocols. Both cluster profiles indicate the presence 

of more active and passive SRL learners, in combination with respectively more beneficial or 

disadvantageous motivational profiles. As the majority of the learners belong to the passive 

learners cluster, the current study underlines the urgent need for promoting the cognitive, 

metacognitive, and motivational component of SRL already in primary education.  
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Appendix A: Coding scheme for analysing the think-aloud protocols (based on Vandevelde et al., 2015) 

MAIN CATEGORIES SUBCATEGORIES SPECIFIC INDICATORS AND EXAMPLES 

FORETHOUGHT AND PLANNING PHASE 

Task orientation Exploring the task subject and constitution Global document screening (e.g., [Student screens the front and back of the 

document.]) 

 Detecting task demands Reading instructions (e.g., I will first read the instructions. [Student reads the instructions 

aloud.]) 

  Rereading instructions before starting the task (e.g., I will read the instructions once 

again.)  

Paraphrasing task instructions (e.g., So, I must study this text) 

  Asking for additional information before starting the task (e.g., What do I need to do 

here?) 

  Rereading the instructions after starting the task (e.g., Maybe it is better if I reread the 

instructions once again.) 

 Activating prior knowledge Activating prior content knowledge (e.g., I have already seen a movie about 

seahorses.).  

Activating prior metacognitive knowledge (e.g., I always make a Mind Map when I 

need to study at home.) 

  

 Becoming aware of one’s own task perceptions Reflecting on task difficulty (e.g., It looks like a difficult text, it will not be easy.) 

Reflecting on task interest and/or value (e.g., I like reading texts about animals.) 

Planning Time management Making a time schedule/allocating time (e.g., I will spent 15 minutes on the first page; I 

should read this text again afterwards) 

 Strategic planning Depicting how to approach the task (e.g., I will first read the text, than underline 

keywords and try to memorise the text.) 

Self-efficacy Reflecting on one’s own competence to 

perform the task 

(e.g., I am not good at memorising) 

 

 



 

 

PERFORMANCE PHASE 

Rehearsal strategies Rereadinga Rereading the source text (e.g., [Student rereads the text out loud.]) 

  Scanning and generating hypotheses (e.g., [Student looks at a picture 

  and says: ‘Oh, here they will tell something about the body parts’.) 

  Rereading one’s own notes (e.g., I will now reread my summary.) 

 Memorising Rereading for memorizing (e.g., I will now reread the text to memorize it.) 

  Copying source text (e.g., now I copy the text on my scratch paper.) 

  Reciting source text (e.g., [Student covers the source text with the scratch paper and 

tries to recite the text.]) 

  Reciting one’s own notes (e.g., [Student turns his scratch paper and tries to recite his 

notes.]) 

Organisational strategies Highlighting Highlighting key words during first time reading of source text (e.g., I think that is 

important, I am going to highlight it.) 

  Highlighting key words during subsequent reading of source text (e.g.,[Student 

highlights the word ‘insects’.]) 

  Structuring one’s own notes (e.g., [Student highlights the main 

branches of his Mind Map.]) 

 Making Notes Noting key words or key sentences during first time text reading (e.g., [Student writes 

down: ‘Baby: father pregnant’]) 

  Noting key words or key sentences during subsequent text reading 

(e.g., ‘Now I will also write down the most important things.’ [Student writes down: 

male pregnant]) 

  Making a summary during first time text reading (e.g., [During first time text reading, 

student makes a summary and writes down full sentences.]) 

  Making a summary during subsequent text reading (e.g., [After rereading the first 

paragraph, the student starts to make a summary]) 

  Making a graphical summary during subsequent text reading (e.g., I am going to make 

a Mind Map. [In the middle of the scratch paper, the student writes down: Seahorses]) 

 

 



 

 

PERFORMANCE PHASE (continued) 

Elaboration strategies Paraphrasing text content (e.g., [Student repeats a couple of sentences in own words]) 

 Relating text content to prior knowledge (e.g., So, the smallest seahorse is only as big as my eraser.) 

 Relating text contents (e.g., [Student looks at a picture and says: ‘Here you see how a baby gets born). 

 Providing personal remarks regarding the text 
content 

(e.g., Uh, that is disgusting!) 

Motivational strategies Positive self-talk (e.g., After checking her notes, the student writes down : ‘well done’) 

 Making tasks more interesting (e.g., I am pretending that I am teaching to my classmates, that is more fun) 

 Increasing task value (e.g., I will do my best, because I would like to get good marks) 

 Self-reinforcement by promising themselves 
rewards 

 (e.g., After this task, I am going to play outside.) 

Monitoring Comprehension monitoring Detecting lack of comprehension/mistakes (e.g., I don’t know what this 
means; I don’t know what I’m supposed to do)  

  Awareness of understanding (e.g., Ok, now I understand it.) 

 Monitoring of progress Reflecting on the progress made (e.g., I have already done 2 paragraphs, 3 to go; I will 
not make a summary as I don’t have enough time left.) 

  Reflecting on the available time and the time schedule (e.g., ‘Oh, it is already 4 
o’clock.) 

  Reflecting on the quality of the strategy use (e.g., I have highlighted too much 
keywords.) 

 Interim checking Quickly checking source text during reciting (e.g., [During reciting, the students quickly 
looks at the text to check whether he remembers the information correctly.] 

  Interim checking of the correctness or completeness of task performance (e.g., I am 
checking whether I wrote everything in my summary; I think I made a mistake, I’m 
going to reread the paragraph.) 

 Affective monitoring Reflecting on the task difficulty (e.g., Pff, it is difficult.) 

  Reflecting on one’s own self-efficacy (e.g., I am really not good at memorizing so much 
information.) 

Adjusting strategy use Rereading the source text after confusion Reflecting on task interest and/or value (e.g., I do not like studying texts on animals.) 

  (e.g., [Student rereads a sentence after stating that he did not 
understood the sentence.] 

 Correcting errors (e.g., I will change this word.] 

 Self-questioning supporting one’s own learning 

process 

(e.g., Ok, what is the most important word in this sentence?) 



 

 

REACTION AND REFLECTION PHASE 

Self-evaluation Evaluating learning outcomes after task 

performance 

Checking completeness of task performance (e.g., Did I study everything?) 

 Checking the correctness of a solution (e.g., Let’s check whether I remember everything 

now.) 

  Recapitulating task instructions (e.g., I had to study this.) 

  Scanning the source text to check memorisation (e.g., [Student quickly scans the text 

before handing in the documents] 

 Evaluating learning processes after task 

performance 

(e.g., I think I have studied the text thoroughly.) 

 Affective reactions Reflecting on task difficulty (e.g., It was harder than I thought) 

  Reflecting on self-efficacy (e.g., I was good at studying this text) 

  Reflection on task interest or value (e.g., That was interesting) 

Note. a Participants’ first time text reading before performing subsequent learning activities was not included in the analysis 
 

 



 

 

 

 

Appendix B. Example of TAPA transcript and coding   

EXAMPLE FROM TRANSCRIPT  CODING 

[Reading the assignment] “Learn the text. Make sure you learn it well in order to be able to answer some 
questions about it.” 

 
Task orientation 
Detecting task demands 

[Reading the titles] “The wonderful world of seahorses. General information”  Initial reading 

[Reading the text] “Seahorses are mysterious, special creatures. Their head looks like a horse, therefore they are 
called seahorses. This is also reflected in their scientific name ‘Hippocampus’.” 

 Initial reading 

[Highlighting] “scientific name”, “Hippocampus”  Organisational strategies  
Structuring text 

“That was important information” 
 

 Elaboration strategies 
Distinguishing main and additional information 

[Reading the text] “..as ‘hippos’ is the Greek word for horse”  Initial reading 

[Highlighting] “Greek word”, “horse”  Organisational strategies 
Structuring text 

[…]   

[Reading title] “Body structure”  Initial reading 

[Scanning the image of the seahorse and indicating] “The spine is here. The head is here. The snout. The chest. 
The dorsal fin and the tail.” 

 Elaboration strategies 
Relating text contents 

[Indicating on the image] “The spine. The head. The snout. The chest. The dorsal fin and the tail.”  Rehearsal strategy  
Memorising 

[Reading the text] “As you can see on the image, the body of a seahorse consists of different parts. […] If you look 
at the chest of the seahorse, you can see the difference between the two sexes: the male has a smooth chest.” 

 Initial reading 

[Looking at the image] “Ok, smooth so without spines..”  Elaboration strategies 
Relating text contents 

[Reading the text] “and the female a serrated.” […]  Initial reading 



 

 

Appendix C. Cued recall test questions 

QUESTIONS AND SCORES 

1. Complete the following questions: (2.25 p) 

- ‘Hippos” is a Greek word. But do you remember its meaning? (0.75 p) 

- How do we know that seahorses are fish and not mammals? (1.5 p) 

2. How do seahorses get pregnant? (4 p) 

3. Read the following statements and correct them when necessary. When there is no mistake in the statement, just write ‘correct’ underneath. (2.5 p) 

- About hundred seahorses can be born at the same time (1 p) 

- Seahorses can suck up food from a distance up to 3 centimetres (0.5 p) 

- Seahorses belong to the family of the zanders (1 p) 

4. In the text there was a picture of a seahorse with indications of its body structure. Was the seahorse on this picture male or female? Explain why. (2 p) 

5. There may be no seahorses left in a few years. Why? Write down as many reasons as possible from the text. (2.5 p) 

6. Read the text on crocodiles below. Write down all the differences you can find between the information regarding crocodiles and the text that you studied on seahorses. 

Pay attention: you can only use information from the text below and information from the text on seahorses! (5.25 p) 
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Chapter 3 

Mine the process: Investigating the cyclical nature of upper primary 

school students’ self-regulated learning  

Abstract  

The present study investigates primary school students’ self-regulated learning (SRL) process 

by exploring the sequence in which SRL activities are conducted during learning. The aims of 

this study are twofold: investigating the presence of the theoretically hypothesized cyclical 

nature in students’ SRL process, as well as potential differences herein for high, average, and 

low achievers. Think-aloud data of 104 upper primary school students were analysed by 

means of process mining analysis. The results indicate that students commonly adopt a cyclical 

approach to learning by implementing preparatory, performance, and appraisal activities 

during learning. However, the results indicate clear differences in the quality of students’ SRL 

process. High achievers, compared to low and average achievers, show a more strategic and 

adaptive approach to learning during all phases of their learning process. They more 

strategically and effectively analyse task demands, plan assignments, combine different 

cognitive strategies, and adopt self-evaluation to regulate their learning process. 

Introduction 

In the 1980s the concept of self-regulated learning (SRL) first appeared in the educational 

research literature (Dinsmore, Alexander, & Loughlin, 2008). Ever since, SRL received 

increasing attention in both research and practice due to its clear link with academic 

achievement and lifelong learning (e.g., Mega, Ronconi, & De Beni, 2014; Zimmerman, 2008). 

In this respect, research indicates that high SRL learners have a more successful academic 

career and outperform their peers on standardized tests (Kistner et al., 2010; Mega et al., 

2014; Paloş, Munteanu, Costea, & Macsinga, 2011; Pintrich & De Groot, 1990). More in 

particular, high achievers appear to regulate their learning process more effectively (Stoeger, 

Fleischmann, & Obergriesser, 2015) by adopting SRL strategies more frequently (Cleary & 

Chen, 2009; Heirweg, De Smul, Devos, & Van Keer, 2019; Vanderstoep, Pintrich, & Fagerlin, 
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1996), but also by implementing more deep-level strategies in challenging learning tasks and 

assignments (Malmberg, Järvenoja, & Järvelä, 2013). Furthermore, they report higher levels 

of learning for pleasure and interest, rather than for external pressure or rewards (Heirweg et 

al., 2019; Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009), as well as more positive 

emotions (e.g., enjoyment, pride, hope) when learning (Pekrun, Goetz, Titz, & Perry, 2002). 

Besides the insights in SRL and performance differences between students, the multitude of 

SRL studies also resulted in a variety of applied theoretical perspectives and models on SRL 

(e.g., Boekaerts, 1997; Pintrich, 2004; Winne, 2011; Zimmerman, 2002). While these models 

often emphasis different components of SRL, large similarities are, however, present as well. 

In this respect, it is generally agreed upon that SRL entails a metacognitive, cognitive, and a 

motivational component. While the metacognitive component refers to higher-order thinking 

processes that permit the planning, monitoring, and evaluation of the learning process, the 

cognitive component includes learning strategies required for processing information, such as 

rehearsing, summarizing, paraphrasing, etc. Finally, the motivational component 

encompasses learners’ motives for learning, their effort, and persistence (e.g., Boekaerts, 

1997; Pintrich, 2004; Winne, 2011; Zimmerman, 2002).  

Next to the accord on the multi-component character of SRL, the models in the literature also 

correspond as to their definition of SRL as a cyclical process, consisting of different phases. 

Although a different number of phases and divergent terminology is used across the different 

models, theorists agree that SRL encompasses different activities taking place before, during, 

and after learning, following a cyclical order, with the flexibility to repeat or return to prior 

phases. This agreement was explicitly acknowledged by Panadero (2017) in his analysis and 

comparison of six theoretical SRL models (i.e., Boekaerts & Corno, 2005; Efklides, 2011; 

Hadwin, Järvelä, & Miller, 2011; Pintrich, 2000; Winne & Hadwin, 1998; Zimmerman, 2000). 

In line with the prior work of Puustinen and Pulkkinen (2001), he concludes that the models 

generally share three similar phases: (1) a preparatory phase, (2) a performance phase, and 

(3) an appraisal phase. While the preparatory phase includes learning strategies conducted 

before the actual learning process (e.g., analysing task demands or properties, interpretation, 

goal setting, planning), the performance phase refers to activities conducted during learning 

(e.g., cognitive processing, monitoring, control). Finally, the appraisal phase includes students’ 

judgments and reactions after learning, such as their self-reactions and performance 
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feedback, self-evaluation and self-reactions. While these phases represent a general time-

ordered sequence, they do not assume that specific activities should always occur before or 

after other kind of activities (Azevedo, 2007; Pintrich, 2000; Zimmerman, 1986). As such, the 

models agree on the idea that learners should go through the phases adaptively, rather than 

linearly, on the basis of specific individual (e.g., prior knowledge, level of understanding), task-

related (e.g., level of challenge), and contextual (e.g., diversion, noise) characteristics.  

Despite the recurrent attention attributed to the abovementioned phases of SRL in theoretical 

models and frameworks, the cyclical nature of SRL is rarely object of study in empirical 

research. This explicitly comes to the fore when taking a closer look at the dominant 

methodological approaches in previous SRL research. As to the data collection methods, off-

line instruments (e.g., self-report questionnaires presented to the learner either before or 

after task execution) were almost exclusively administered for a long time (Panadero, Klug, & 

Järvelä, 2016). However, these off-line instruments have several disadvantages. First, as they 

strongly rely on participants’ self-assessment, they are valuable for mapping students’ 

perception on their own learning, but consequently also vulnerable to socially desirable 

responses and to over- or underestimation (Samuelstuen & Bråten, 2007; Veenman, 2011). 

Second, they do not necessarily shed light on the actual self-regulating processes as they are 

not collected during learning (Merchie & Van Keer, 2014a). In view of overcoming these 

critiques, a second wave of SRL research emerged, aiming to register learners’ SRL activities 

during actual learning by adopting on-line data collection instruments, such as think-aloud 

protocols and eye-tracking (Panadero et al., 2016). These online data additionally have the 

advantage of enabling the investigation of the theoretically hypothesized cyclical nature of 

learners’ SRL process, as these measures provide the opportunity of uncovering the sequence 

and the context in which SRL activities take place in addition to registering which and how 

often strategies are applied during learning. Unfortunately, however, to date this focus did 

not yet receive an explicit place in the current SRL studies. In this respect, it can be noted that 

the data analysis methods used in SRL research did not evolve simultaneously with the data 

collection approaches. In particular, when analysing on-line SRL data, researchers still 

primarily use a variable-oriented data analysis approach by reporting merely on the number 

and frequency of specific SRL activities learners show during learning (e.g., Scheiter, Schubert, 

& Schüler, 2018; Taub et al., 2016; Vandevelde, Van Keer, Schellings, & Van Hout-Wolters, 

2015). The complex portrayal of how and in which sequence these activities actually unfold 
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and are combined throughout the complete learning process remains understudied 

(Malmberg, Järvelä, & Järvenoja, 2017; Molenaar & Jarvelä, 2014). Consequently, empirically 

uncovering the cyclical nature of the SRL process stressed in the theoretical models remains 

unexplored. This is however important as the sequence and moment in which activities are 

conducted determines the quality of students’ SRL process. In view of actually opening the 

black box of students’ cyclical SRL behaviour during learning, more process-oriented 

approaches to both data collection and analysis are required to study the timing, contexts, 

and order in which students adopt SRL strategies in-depth. In this regard, process mining 

(Fluxicon, 2019; Van der Aalst, 2011) appears a promising analytical technique that enables 

researchers to visualise the course of students’ actual learning based on time stamps, 

reflecting the moments wherein students conduct SRL activities. In doing so, it provides an 

overview of the sequence in which SRL activities were executed and the paths between these 

activities. The activities show which and how frequent different SRL strategies are adopted, 

whereas the paths visualize the sequence of activities and the frequency of each of these 

sequences (Fluxicon, 2019; Van der Aalst, 2011). 

While process mining has already proved its value for analysing and optimizing business 

processes, it is only used to a very limited extent in the context of SRL (e.g., Bannert, Reimann, 

& Sonnenberg, 2014; Schoor & Bannert, 2012). The first insights of these studies are 

promising, but further research remains nevertheless required for several reasons. First, due 

to the labour-intensive nature of analysing think-aloud protocols, prior research only included 

rather small samples of students. Therefore, upscaling is called for. Second, these studies 

provide a rather general and simplistic view of students’ SRL processes as very few SRL 

activities were included in the analysis. Third, prior studies exclusively involved university 

students in the specific context of computer-supported collaborative learning. This implies 

that information is lacking on younger learners and on learning in individual contexts without 

computers. Fourth, until now only the SRL processes of high and low achievers were mapped, 

leading to recommendations for future research focusing on average performers (Bannert et 

al., 2014).  
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The present study 

Taking into account the abovementioned considerations and gaps in the current literature, 

the present study investigates upper primary school students’ actual use of SRL by means of 

online data collection through thinking aloud and by applying process mining. Contrary to the 

very limited existing research in this regard, the present study includes a rather large sample 

of upper primary school students (n = 104) and investigates both low, average and high 

achievers’ spontaneous use of SRL within an individual, non-computer supported learning 

setting. More specifically, we aim to confirm the theoretical assumption that SRL unfolds as a 

cyclical process, consisting of different recurrent phases (RO1) and to portray differences in 

the SRL processes of high, average, and low achievers (RO2). As prior research indicates that 

more efficient SRL learners obtain higher achievement scores (e.g., Liu et al., 2014; Malmberg, 

Järvenoja, & Järvelä, 2010; Vauras, Kinnunen, & Kuusela, 1994), we hypothesize that a more 

adaptive and cyclical use of SRL strategies in high achievers, compared to average or low 

achievers, will be reflected throughout students’ task approach.  
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Method 

Participants 

A total of 104 upper primary school students of 41 different Flemish (Belgian) schools 

participated in the present study, of whom 52 (49.5%) girls and 53 (50.5%) boys. Participating 

students had a mean age of 10.80 years with 50.5% fifth and 49.5% sixth graders. They 

consisted of 33.7% low, 30.7% average, and 35.6% high achievers (see paragraph ‘cued recall 

test’ for more information). The majority of the students (93.3%) were native Dutch speakers, 

which is the language of instruction in Flanders. All participants and their parents agreed to 

participate in the TAPA administration by means of active informed consents.  

Instruments 

Think-aloud procedure and coding instrument 

Procedure. A think-aloud procedure consisting of two steps was applied. Following the 

recommendations of prior research (Greene, Robertson, & Croker Costa, 2011; van Someren, 

Barnard, & Sandberg, 1994), a 15-minute training in thinking out loud was organised as a first 

step. During this step, students were asked to fold an origami swan while verbalizing all their 

thoughts and behaviour. The researcher provided feedback on students’ verbalisations with a 

view to optimizing their thinking aloud. Second, students were instructed to think out loud 

during the execution of different assignments. While the primary aim of the present study was 

to investigate students’ SRL activities during studying an informative text, students were also 

presented with other assignments in view of (1) providing them with ample opportunities to 

implement various SRL activities and (2) creating an authentic learning setting considering that 

students in reality are often confronted with multiple assignments. More specifically, the 

assignments consisted of (1) an optional (i.e., not mandatory) “connect the dot” game, (2) five 

mental calculation exercises, (3) memorizing the translation of six French words, and (4) 

studying a 492-word informative text on seahorses. While the fourth assignment regarding 

studying the text was specifically developed to measure the task-specific use of cognitive (e.g., 

summarizing, highlighting, elaboration strategies), metacognitive (e.g., planning the text study 

approach), and motivational strategies, the other assignments were included to also capture 

students’ overall use of metacognition (e.g., planning the order of assignments, generally 
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monitoring time and progress, evaluating the completeness) and motivational strategies (e.g., 

persistence). However, the task-specific use of cognitive and motivational strategies was not 

analysed for the first three assignments (i.e., game, mathematics, French).  

In view of encouraging students to plan their work, they were informed to have 50 minutes 

time for task completion. To enable students to monitor their progress, a clock was provided, 

but no further time indications were given to prevent prompted monitoring of time. Students 

were encouraged to approach assignments as they would normally do at home, using all 

materials they usually have at their disposal (e.g., dictionary, highlighting pens). During the 

task completion process, the researcher observed students and only prompted them to 

continue verbalizing when necessary (Greene et al., 2011). On average, students needed 25 

minutes (SD = 13.50) to complete all tasks. While the fastest student completed the 

assignments in only 6 minutes, 9 students used the maximum available time of 50 minutes. 

Coding. All think-aloud protocols were audio- and videotaped, resulting in 44 hours and 10 

minutes of data. Both students’ verbal and non-verbal behaviour (e.g., highlighting) was 

transcribed by means of a computer program for subtitling videos (i.e., Subtitle Workshop 4). 

This approach permits to register the start and end time of each verbalisation and action, 

which is essential in view of conducting process mining as the sequence of activities is 

calculated on the basis of their exact time frame.  

To increase coding accuracy, the protocols were divided into units of analysis, with one unit 

referring to a single self-regulatory activity. Repeated actions were analysed as separate 

activities for considering the recurrence of different SRL strategies. This resulted in a total of 

5.917 units that were coded by means of a coding scheme based on prior research of 

Vandevelde and colleagues (2015).  

The coding scheme consisted of 18 subcategories referring to the cognitive, metacognitive, 

and motivational component of SRL (see Appendix A1 and A2). More specifically, students’ 

use of metacognitive and motivational SRL activities was analysed by means of 10 categories 

(see Appendix A1) that were coded respectively for the study text, as well as for the other 

assignments (i.e., game, mathematics, French). Separately coding these strategies both for the 

assignment of studying the informative text and also for the other assignments enabled us to 

map students’ task orientation, planning, etc. in the task-specific context of studying the text, 
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as well as when facing the other tasks. Furthermore, students’ cognitive strategy use during 

text studying was analysed in more detail by adding 8 coding categories (see Appendix A2).  

In view of checking interrater reliability, 23.08% of the think- aloud protocols (n = 24) were 

double-coded by two independent trained coders, resulting in a high agreement with 

Krippendorf’s α = .89. 

Cued recall test 

About 15 minutes after the think-aloud procedure, students were asked to complete a cued 

recall test regarding the informative text and the French vocabulary. The test consisted of 7 

open questions that functioned as cues to support students’ recall of information (see 

Appendix B). All questions were corrected by means of a predefined answer key, with more 

detailed responses resulting in higher test scores. Cued recall scores varied between 1 and 

19.50 out of 20, with a mean score of 9.22.  

In view of relating students’ SRL process to their achievement, students’ cued recall scores 

were divided into 3 percentile ranks by means of SPSS 22. Percentile 1 includes students with 

cued recall scores between 1 and 7.50, representing the 35 (33.7%) ‘low achieving’ students. 

Percentile 2 contains the 37 (35.6%) students with scores between 7.75 and 11.25, while 

percentile 3 includes the group of ‘high’ achieving students with test scores between 11.5 and 

19.5 (n = 32; 30.7%). In all further analysis, we will shortly refer to these groups as ‘low’, 

‘average’ and ‘high’ achieving students.  

Data analysis 

The process mining analysis was conducted using Disco (Fluxicon). The Disco software enables 

researchers to obtain insight in complex processes by creating visual maps. In the context of 

SRL, this process of mapping more particularly displays two elements: (1) all activities 

performed by the participants before, during, and after learning and (2) all connections or 

paths between these activities, illustrating the sequence in which activities were conducted. 

Different types of arrows illustrate the various paths that students can follow during learning. 

A unidirectional arrow indicates that students have conducted two different SRL activities 

consecutively (e.g., first planning and then reading the text), while a bidirectional arrow 
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illustrates that students have performed two SRL activities alternatively (e.g., students 

conduct planning, read a text fragment, and then conduct further planning activities). Finally, 

loops indicate that the same activity was performed several times in succession (e.g., students 

perform several planning activities in succession).  

In addition to presenting visual maps, Disco enables researchers to enhance interpretability 

of the multitude of combinations between activities and paths by synthesizing the number of 

both these elements included in the process map. In this regard, as to the activities, the 

researcher can explore from 1 to 100% of the activities in the visualisation, ranging from 

displaying only the most frequent SRL activities up to all activities that ever occurred in the 

data set. Similarly, as to the paths, only the most dominant paths can be selected, but also 

very seldom occurring paths can be included. By selecting a specific percentage of activities 

and paths (e.g., 50%), Disco automatically calculates which activities should be included in or 

excluded from the process map on the basis of the fuzzy miner algorithm. Even though the 

word “fuzzy” insinuates the opposite, this algorithm permits to analyse very complex and 

highly unstructured processes (Van der Aalst, 2011) such as, for example, SRL. In particular, it 

relies on two metrics, significance and correlation, to decide which activities and paths should 

be retained in the process models (Günther & van der Aalst, 2007). Significance refers to the 

relative importance of activities and paths, implying that, for example, more frequent 

elements are retained in the model. Correlation, on the other hand, is deployed for selecting 

only paths of closely connected activities (Günther & van der Aalst, 2007). As a result, SRL 

strategies that are often conducted by a large group of students will be included, while less 

frequent activities or activities that are repeatedly conducted by only few students will be 

excluded from the process map (see discussion section for more information). However, 

researchers are also capable of selecting SRL activities to be included or excluded from the 

process map by hand if they aim to analyse how and when students apply certain SRL 

strategies (e.g., summarizing, monitoring). 

The fuzzy miner algorithm is applied in the present study in analogy with prior research in the 

field of SRL (Bannert et al., 2014; Schoor & Bannert, 2012). However, in the present study a 

different software (i.e., Disco instead of ProM) is used to visualize the sequence in students’ 

activities. While the underlying principals are comparable, we opt for the use of Disco for two 
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reasons. First, it enables analysing very large and complex data sets. Second, it is known to be 

very accessible and intuitive to use (Van der Aalst, 2011).  

The decision on the percentage of activities and paths to be included in the analyses largely 

depends on the complexity of the investigated process (Fluxicon, 2019). At present, however, 

no specific guidelines are available in this particular educational research context. In general, 

researchers are recommended to include as much activities and paths as possible, while 

avoiding too complex process maps (Fluxicon, 2019). In the particular context of the current 

study, this general guideline was followed, and the percentages of included activities and 

paths were carefully deliberated among the authors of this manuscript, who all are strongly 

affiliated with the SRL research literature. In a first exploration phase, all activities and paths 

were displayed. This resulted in an extremely large, complex, and difficult to interpret map. In 

a following phase, the percentage of displayed activities and paths was therefore 

systematically decreased. This procedure was stopped when it resulted in the disappearance 

of important SRL activities or paths. As a result, the 33.3% most frequent SRL activities and 

the 33.3% most frequent connections between these activities were included in the analysis.  

A process map including all learners (n = 104) was used in view of presenting the results of 

RO1, while three process maps with respectively low (n = 35), average (n = 37), and high 

achievers (n = 32) were analysed and presented in view of RO2. 

Results 

Descriptive results: Frequency of occurrence of SRL activities in different achievement 

groups 

Table 1 presents the absolute frequency of occurrence of all SRL activities observed during 

thinking aloud (see Appendix A for an operationalization of the SRL activities). Activities 

highlighted in grey are included in the process maps of respectively all learners (RO1), and of 

the low, average, and high achievers in specific (RO2) when selecting 33.3% of all activities 

and paths. 

As to the SRL activities included in the process maps, the absolute frequency of occurrence 

indicates that high achievers (n = 32) generally perform more SRL activities than average (n = 

37) and low achievers (n = 35), except for task orientation and affective reactions during all 
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tasks (see Table 1). While high achievers also show a noticeable higher use of elaboration 

strategies than low or average achievers, these strategies are nevertheless only included in 

the average achievers’ process map. This is the case since for the group of high achievers, the 

elaboration strategies do not belong to the 33.3% most frequently occurring activities 

conducted by a large group of students1.  

As to the SRL activities that are not included in the process maps, differences between the 

achievement groups are consistent with these findings. The results moreover indicate that 

students most frequently adopt memorizing and summarizing strategies. It should however 

be noted that these strategies are predominantly and extensively used by a rather small share 

of high achievers, while only few low and average achievers memorize or summarize the study 

text. With regard to students’ monitoring, the most common type of monitoring concerns the 

strategic approach monitoring when studying the informative text. Additionally, a small share 

of low, average, and high achievers conduct comprehension monitoring across all 

assignments, as well as in the context of the study text. This illustrates that some students 

monitor their understanding of the task assignment when confronted with different tasks, as 

well as their understanding of the text content when studying. Finally, the results show a low 

frequency of occurrence for students’ verbalization of motivation in all task contexts, as well 

as few utterances regarding students’ self-efficacy and affective reactions in the context of 

the informative text.  

  

                                                           
1 Note that elaboration strategies are conducted by only 18 of the 32 high achieving students, while all SRL 
activities included in high achievers’ process map are adopted by 20 or more students.  



 

 

Table 1. Frequency of occurrence of SRL strategies for respectively all achievers and per each achievement group 

 
All learners 

(n = 104) 

 Low achievers 

(n = 35) 

 Average achievers 

(n = 37) 

 High achievers 

(n = 32) 

  Absolute 

freq. 

N 

studentsa 

 Absolute 

freq. 

N 

studentsa 

 Absolute 

freq. 

N 

studentsa 

 Absolute 

freq. 

N 

studentsa 

All tasks            

 Task orientation 583 103  189 34  201 37  193 32 

 Planning 563 95  188 34  137 29  238 32 

 Monitoring            

 Approach 2 1  0 0  2 1  0 0 

 Insight: confusion 59 28  9 7  25 12  25 9 

 Insight: understanding 47 23  14 7  23 10  10 6 

 Progress 106 45  38 20  20 13  48 21 

 Correctness 8 5  4 1  1 1  3 3 

 Self-evaluation 175 56  58 15  43 18  74 23 

 Motivation 14 4  12 2  0 0  2 2 

 Affective reactions  75 43  27 14  22 15  26 14 

Text            

 Task orientation 198 82  51 26  57 30  90 26 

 Planning 17 14  5 4  3 3  9 7 

 Initial reading 917 104  285 35  287 37  345 32 

 Highlighting  558 51  155 12  112 16  291 23 

 Rereading 852 60  136 14  202 19  514 27 

 Elaboration strategies 203 42  32 7  48 17  123  18 

 Memorising            

 Knowledge telling 240 29  15 4  43 10  182 15 

 Knowledge transforming 284 21  24 3  34 8  226 10 

Note. Activities highlighted in grey are included in the process maps when selecting 33.3% of all activities and paths  
 a Number of students conducting the strategy at least once  

 



 

 

 

Table 1 (continued). Frequency of occurrence of SRL strategies for respectively all achievers and per each achievement group 

  All learners 

(n = 104) 
 

Low achievers 

(n = 35) 
 

Average achievers 

(n = 37) 
 

High achievers 

(n = 32) 

 Absolute 

freq. 

N 

studentsa 
 

Absolute 

freq. 

N 

studentsa 
 

Absolute 

freq. 

N 

studentsa 
 

Absolute 

freq. 

N 

studentsa 

Text (continued) 

 Summarizing            

 Structured 338 19  94 4  73 7  171 8 

 Non-structured 103 12  1 1  29 4  73 7 

 Monitoring            

 Approach 107 31  24 9  33 10  50 12 

 Insight: confusion 54 22  2 2  26 12  26 8 

 Insight: understanding 40 17  1 1  18 10  21 6 

 Progress 84 33  16 8  23 11  45 14 

 Correctness 250 35  21 5  29 10  200 20 

 Self-evaluation 8 5  1 1  3 1  4 3 

 Motivation 13 9  1 1  7 5  5 3 

 Affective reactions 19 12  4 2  6 4  9 6 

Note. Activities highlighted in grey are included in the process maps when selecting 33.3% of all activities and paths  
 a Number of students conducting the strategy at least once  
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RO1: Exploring the theoretical assumption that SRL unfolds as a cyclical process 

consisting of different phases 

In the context of RO1, the descriptive results were first inspected to verify whether SRL 

activities that can occur during the preparatory (i.e., task orientation, planning), performance 

(i.e., rereading, highlighting), and appraisal phase (i.e., self-evaluation) of students’ learning 

were present in the process map. The results presented in Table 1 indeed confirm that SRL 

activities belonging to each of these phases are present in the process maps of all learners.  

Second, the presence of a cyclical nature in the SRL process was analysed by examining the 

process map of all learners. As illustrated in Figure 1, activities primarily assumed to take place 

during the preparatory phase (i.e., task orientation and planning regarding all assignments, 

task orientation on the informative text; Pintrich, 2004; Zimmerman, 2002) are depicted at 

the top of the figures, while activities generally expected during the performance (i.e., initial 

reading, highlighting, rereading) and appraisal phase (i.e., self-evaluation) are respectively 

found in the centre and at the bottom of the figure. Moreover, the fact that most arrows point 

from top to bottom, implies that students indeed generally follow this before – during – after 

structure throughout their learning process. However, also loops and recurrent arrows, 

pointing from the bottom to the top (e.g., from initial reading to planning) are present, 

indicating that learners also repeat activities or return to prior activities or phases throughout 

the process. In this respect, the results illustrate that learners do not follow a strictly linear, 

but rather an adaptive, cyclical or spiralling approach during learning. 
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Figure 1. Overview of all learners’ SRL processes (n = 104). The boxes present the different activities, while the arrows refer 
to the paths or the sequence in which activities were conducted.  
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RO2: Exploring differences in the SRL process of high, average and low achievers 

Figures 2 to 4 indicate that all students, regardless of their achievement level, alternate 

activities from the preparatory phase (i.e., task orientation, planning) with activities from the 

performance phase (i.e., initial reading, highlighting, rereading). However, two prominent 

differences amongst low, average and high achieving students come to the fore as well. First, 

it appears that only high achievers strongly alternate cognitive strategies during actual 

learning. More particularly, the arrows connecting the different cognitive strategies, as well 

as the presence of reciprocal arrows, indicate that high achievers alternately engage in initial 

reading, highlighting, and rereading. These patterns are not so clearly present in low and 

average achievers’ process maps. Second, deploying self-evaluation strategies appears 

different depending on students’ achievement levels. While self-evaluation of high achievers 

appears to be strongly interconnected with other SRL strategies (i.e., task orientation, 

planning, monitoring), this is a more freestanding activity in both low and average achievers’ 

learning process.  

In addition to these prominent differences, more fine-grained dissimilarities in students’ 

preparatory, performance, and appraisal phase are revealed. Differences in low, average and 

high achievers’ SRL during these phases will therefore be discussed. In view of improving 

clarity, differences in students’ monitoring and affective reactions will be addressed 

separately as results of the present study indicate that these strategies are strongly 

intertwined with different preparation, performance and appraisal phase activities . These are 

elaborated on underneath. 
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Figure 2. The SRL process of low achieving students (n = 35) with the respective frequencies of occurrence and, between brackets, the 
percentage of students that conducted the activity at least once. 
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Figure 3. The SRL process of average achieving students (n = 37) with the respective frequencies of occurrence and, between brackets, 
the percentage of students that conducted the activity at least once. 
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Figure 4. The SRL process of high achieving students (n = 32) with the respective frequencies of occurrence and, between 
brackets, the percentage of students that conducted the activity at least once. 
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Preparatory phase 

The SRL process of the majority of the students begins with task orientation (i.e., analysing 

task demands, activating prior knowledge) regarding the different assignments (i.e., game, 

mathematics, French, study text). Regardless of students’ achievement level, this is mainly 

followed by planning activities across all assignments or by task orientation towards studying 

the informative text in particular. For high achievers, the unidirectional arrow from task 

orientation across all tasks to planning indicates that this overall task orientation precedes the 

planning of all assignments. On the contrary, the bi-directional arrow in both low and average 

achievers’ maps indicate the alternation of overall task orientation and planning activities. 

As to studying the informative text, in particular, the results show that the majority of the 

students across achievement groups (74.3 to 81.3%) engage in task orientation. However, 

differences are present with regard to the moment in which task orientation is conducted. 

High achievers more often conduct task orientation on the study text immediately after 

planning all assignments (37.5%) than low (20.0%) and average achievers (18.9%). The arrow 

from planning all assignments to initial reading in the maps of both low and average achievers, 

on the other hand, indicate that about a fifth of these learners (respectively 22.9% and 18.9%) 

immediately start reading the text after general planning, without engaging in task orientation 

on the study text first.  

After initial text reading, both low and high achievers engage in (intermediate) planning 

activities, while low (25.7%) and average achievers (45.9%) sometimes conduct re(orientation) 

towards all assignments. 
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Performance phase 

Concerning the cognitive strategies conducted during actual text studying (i.e., performance 

phase), large similarities are present between achievement groups as to the most frequent 

activities (i.e., the activities included in the process maps.). In all groups, students appear to 

engage predominantly in initial reading, reading of the text and in highlighting information. As 

already mentioned above and as can be seen in Figure 2, elaboration strategies are only 

present in the process map of the average achievers.  

Notwithstanding the similarities, the results point out differences as well. High achievers 

strongly differ from low and average achievers as to their use of initial reading, highlighting, 

and rereading. More specifically, the frequency of occurrence of these strategies is higher, as 

well as the number of students adopting the strategies at least once. In addition, also the 

unfolding of the process, displayed by the arrows in the maps, strongly differs. The 

unidirectional arrow from initial reading to highlighting in the group of high achievers reflects 

a consecutive conduction of these activities. Furthermore, in this group of students a clear bi-

directional path is present between highlighting and rereading, implying that high achievers 

often perform these activities in alternation.  

Like high achievers, also low achievers let highlighting precede by initial reading. However, 

their rereading activities appear not to be (reciprocally) connected to any other cognitive 

strategies (e.g., highlighting). For the average achievers, the process map shows no arrow 

between initial reading and highlighting, implying that these activities are not (often) 

conducted consecutively in this group of students. Highlighting, however, does precede 

rereading of (parts of) the text, but in contrast to high achievers, no bi-directional path was 

found.  

As to elaboration strategies used by average achievers, it appears that these activities are 

mostly conducted after highlighting or before task (re)orientation towards all assignments or 

towards the study text in particular, or before the interim planning of all tasks.  

As to the connection between activities in the performance and preparatory phase, a 

bidirectional arrow between task orientation on all assignments and rereading is present in 

the high achievers’ map. This indicates that some high achievers (9.3 to 21.9%) reorient on the 

different assignments before and after rereading the text. While this path is not present in the 
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low achievers’ map, a small share of average achievers perform task orientation on 

respectively all tasks (13.5%) and the text (5.4%) before rereading, as well as task orientation 

on the text before highlighting (13.5%).  

As to the relation between rereading, highlighting and planning all assignments, large 

similarities are present between achievement groups. Yet, low, average, and high achievers 

engage in (re-)planning activities after highlighting in the study text, while low and high 

achievers also conduct (intermediate) planning after rereading (respectively 14.3 and 40.6%). 

Appraisal phase 

With regard to the activities executed in the self-reflection phase, only students’ self-

evaluation is included in the process maps as a frequently occurring activity. The results more 

particularly reveal that self-evaluation is not strongly connected to the other activities for both 

low and average achievers. In the high achievers’ group, on the contrary, different arrows from 

and towards self-evaluation show the interrelatedness with students’ task orientation, 

planning of all assignments, their overall monitoring of progress and their monitoring of text 

correctness. When considering the arrows from or towards self-evaluation, more in particular, 

the results indicate that low achievers (re)orient towards all tasks after evaluating their 

learning process , while high achievers first (re)orient on all task assignments before engaging 

in self-evaluation. Similarly, average achievers first (re)consider planning before self-

evaluating, while high achievers first conduct self-evaluation before (re)considering the 

planning of all tasks.  

At last, the arrows leading to the stop symbol in the process map show which activities were 

conducted as final SRL activity by the learners. The low frequency of occurrence connected to 

these arrows indicate that students end their learning process in diverse ways. The most 

frequent final activity is, for all achievement groups, self-evaluation, but also rereading or task 

orientation occur as final activities. 
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Monitoring and affective reactions across phases 

As to students’ monitoring and affective reactions, the process maps clearly show that these 

strategies are used very differently by all achievement groups. In particular, the results show 

strong differences in the activities that precede or follow students’ monitoring and affective 

reactions. 

For the high achievers, the monitoring of progress during all tasks and the monitoring of 

correctness during studying the text are included in the process map. The uni-directional 

arrow from task orientation to the monitoring of progress indicates that these activities are 

conducted consecutively. Second, the monitoring of progress is followed by rereading or, 

mostly, by self-evaluation activities, while the monitoring of correctness is followed by initial 

reading or planning across tasks.  

In the average achievers’ process map, only affective reactions appear to be present. 

Moreover, these affective reactions seem strongly interrelated with different types of SRL 

activities. As Figure 3 illustrates, task orientation across tasks and highlighting activities during 

text learning seem to elicit affective statements, which are in turn followed by initial text 

reading and further task orientation across tasks.  

Finally, the low achievers’ process map includes both the monitoring of progress and affective 

reactions. Low achievers’ monitoring of progress seems strongly interwoven with other SRL 

strategies, as it is often preceded by affective reactions and rereading and followed by task 

orientation across tasks, task orientation on the study text, and self-evaluation. Low achieving 

students’ affective reactions, on the other hand, appear to be preceded by general task 

orientation and to be followed by progress monitoring.  
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Discussion 

Notwithstanding the multitude of studies on self-regulated learning (SRL), to date, little is 

known about the actual process and the different phases learners go through when 

implementing SRL (Klug, Ogrin, & Keller, 2011). Therefore, the present study explores the 

presence of the theoretically hypothesized cyclical nature of SRL by mapping the sequence of 

occurrence of learners’ SRL activities. Furthermore, differences in low, average, and high 

achievers’ SRL process during thinking aloud is analysed by means of process mining.  

While different theoretical frameworks exist on SRL (Boekaerts & Corno, 2005; Efklides, 2011; 

Hadwin et al., 2011; Pintrich, 2000; Winne & Hadwin, 1998; Zimmerman, 2000), researchers 

generally agree that learners should conduct different SRL activities before, during, and after 

actual learning (e.g., Boekaerts & Corno, 2005; Pintrich, 2000, 2004; Zimmerman, 2002), 

reflected in a preparatory, performance, and appraisal phase. The results of the current study 

substantiate this idea as these phases can generally be recognized in the process maps of all 

learners. However, theorists also underline that this sequence should not be followed linearly, 

but that an adaptive cyclical approach to learning is crucial (Panadero, 2017; Pintrich, 2000, 

2004; Zimmerman, 2002). The present results indicate that learners indeed implement a 

rather flexible, adaptive approach to learning as they often seem to repeat or return to prior 

SRL activities or phases. Notwithstanding the confirmative results regarding the cyclical nature 

of SRL, large quantity and quality differences occur in students’ SRL process depending on 

their achievement level. Five major findings come to the fore in this respect.  

First, as to the quantity differences in students’ SRL, the present study confirms earlier 

research stating that high achievers more frequently adopt SRL strategies than low or average 

achievers (Cleary & Chen, 2009; Heirweg, De Smul, Devos, & Van Keer, 2019; Vanderstoep, 

Pintrich, & Fagerlin, 1996), as descriptive results show a higher frequency of occurrence for all 

strategies, except for task orientation and affective reactions. High achievers thus clearly 

outperform low and average achievers as to the quantity of the applied SRL strategies. 

Second, as to the quality differences in SRL, the results regarding the preparatory phase 

indicate a more recursive and alternate use of task orientation, planning, and initial reading in 

low and average achievers as compared to high achievers. As the presence of these 

alternations could reflect a cyclical and effective approach to learning, this would be a 
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surprising result considering these students’ low to moderate task performance for prior 

research indicated that a strategic, flexible and adaptive use of SRL strategies is related to 

higher achievement scores (e.g., Liu et al., 2014; Malmberg, Järvenoja, & Järvelä, 2010; 

Vauras, Kinnunen, & Kuusela, 1994). Within the present study, we however hypothesize that 

the found sequences and alternations in low and average achievers are rather indicators of a 

less efficient, less well-thought and consequently less desirable SRL process for two reasons. 

First, the strong alternation between overall task orientation and planning of all assignments 

and initial reading of the study text seems to point at the fact that low and average achievers 

often limit their actual studying to only initial and consequently one-time reading. After initial 

reading they appear to proceed to further orientation towards and planning of the other 

assignments. This hypothesis is supported by the descriptive results as well. More particularly, 

only half of the low and average achievers perform any rereading strategies, while almost 85% 

of the high achievers reread the text or specific paragraphs. Second, the present results seem 

to imply that low and average achievers more often start reading and studying without a 

thorough understanding of the task properties, leading to the need for reorientation towards 

or re-planning of the tasks. Quite the reverse, in line with prior research of Malmberg and 

colleagues (2013), we hypothesize that the absence of this alternation in high achievers 

indicates a more efficient and systematic study approach, where task orientation and planning 

precede actual learning.  

A third important finding relates to the fact that the achievement-level quality differences in 

the systematic and/or cyclical approach of the assignments mentioned above, is reflected in 

students’ cognitive strategy use during actual text learning as well. More particularly, low 

achievers often appear to combine highlighting simultaneously with initial reading, while high 

achievers more frequently alternate both strategies. The latter implies that high achievers first 

read a text fragment or text paragraph, highlight main ideas and then continue with the next 

paragraph. This difference in processing approach might indicate that high achievers adopt a 

more strategic approach to text studying than low or average achievers (Meneghetti, De Beni, 

& Cornoldi, 2007; Merchie & Van Keer, 2014b). Rather than immediately selecting and 

highlighting important ideas, they read text fragments, deliberate on the importance of the 

given information and then highlight the main ideas (Meneghetti et al., 2007). Yet, in these 

students, the cyclical nature of SRL is thus also reflected in their alternation of activities within 
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one phase (i.e., rereading – highlighting – rereading) and not only in the alternation between 

different phases (e.g., planning – rereading – planning).  

A similar quality difference can be found as to students’ use of rereading strategies. In the low 

and average achievers’ process maps, rereading appears to be a rather isolated phenomenon, 

not really connected to other cognitive strategies. In this respect, it can be supposed that low 

and average achievers use rereading as a rather surface-level rehearsal strategy, whereas high 

achievers seem to deliberately use rereading at a more deeper level to improve their initial 

text understanding or to select and highlight main ideas (Meneghetti et al., 2007; Merchie & 

Van Keer, 2014b). When high achievers adopt rereading in view of rehearsing or further 

processing, this seems to be more deliberately planned than in the other achievement groups. 

This is illustrated by the fact that high achievers more frequently precede rereading by 

planning of all assignments, suggesting that they deliberately decide to reread the text, with 

a clear purpose, after considering their progress and planning (e.g., realizing that they have 

finished the other assignments, that the informative text is the most important task). 

Still regarding the cognitive strategies, it seems surprising that elaboration strategies are only 

included in the average achievers’ process map, while prior research indicates a positive 

relation between students’ elaboration and their achievement scores (Eveland & Dunwoody, 

2000). When considering the descriptive results, however, it becomes evident that high 

achievers do engage in the application of elaboration strategies and even outperform average 

achievers as to the frequency of elaboration strategies. The absence of these strategies in the 

high achievers’ process map is consequently only due to the fact that this activity does not 

belong to the 33.3% most frequent activities conducted by a large group of high achievers. 

A fourth notable difference in students’ SRL process regards their self-evaluation after actual 

learning. While in low and average achievers’ process maps self-evaluation is rather isolated 

from the other SRL activities, it is clearly more strongly interwoven in the high achievers’ map. 

Notwithstanding the fact that self-evaluation is performed equally often by all achievement 

groups, this finding implies that no real recurring pattern could be found as to low and average 

achievers’ self-evaluation. In this respect, in these learners, self-evaluation is consequently 

rather randomly and uniquely applied before and after a wide variety of SRL activities. In 

contrast, a recurrent pattern is present in the group of high achievers, suggesting that they 

adopt self-evaluation more purposefully before (e.g., planning all tasks) and after (e.g., task 
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orientation all tasks) specific SRL strategies as a form of interim checking. This more cyclical 

use of self-evaluation could imply that these learners more actively evaluate their learning in 

view of adjusting their planning, goals and choice of strategies, which is an indicator of 

effective self-regulating behaviour (Schunk & Zimmerman, 1998). 

The fifth prominent finding of the current study regards students’ use of monitoring and 

affective reactions. The results indicate that students’ monitoring and affective reactions are 

strongly intertwined with different preparatory, performance, and appraisal phase activities. 

At first sight, this is surprising, as most theoretical frameworks place monitoring in the 

performance phase of the learning process (Hadwin et al., 2011; Pintrich, 2000; Zimmerman, 

2000), while affective reactions are linked to the appraisal phase (Pintrich, 2000; Zimmerman, 

2000). However, when taking a closer look at the theories, Pintrich (2000, 2004), for example, 

also explicitly states that that “monitoring, control and reaction can be ongoing 

simultaneously and dynamically as the individual progresses through the task” (Pintrich, 2000, 

p. 455). The results of the current study consequently substantiate this idea, as low, average, 

and high achievers seem to track and control their progress, the correctness of their learning, 

as well as their feelings regarding the learning process throughout all phases of the SRL cycle. 

Suggestions for future research 

The results of this study show that process mining entails many opportunities for future SRL 

research. Considering the current trend toward more on-line measurement instruments, such 

as eye tracking and sensory data (e.g., Malmberg, Järvenoja, & Järvelä, 2013; Panadero, Klug, 

& Järvelä, 2016; Scheiter, Schubert, & Schüler, 2018; Taub et al., 2016), process mining 

provides opportunities to analyse this online data without reverting to the commonly used 

frequency analysis. Unfortunately, to date, the application of process mining in the field of 

social sciences is still in its infancy and clear analytical guidelines are lacking. This urges 

researchers to make rather difficult and sometimes arbitrary choices. From this point of view, 

we want to call for future research experimenting with process mining in view of sharing good 

practices and developing and improving process mining guidelines.  

In this regard, future research investigating SRL both from a broader and a fine-grained 

perspective is recommended. As demonstrated in the present study, process mining permits 

researchers to obtain a general overview of students’ SRL process. However, also more fine-
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grained analyses are feasible by, for example, exploring the sequence in which cognitive 

strategies are applied in various learning contexts. In this regard and in view of obtaining valid 

results, we believe it is crucial that researchers clearly define their research aim before coding 

students’ SRL behaviour. When aiming for a general overview, it is essential to use relatively 

broad coding categories (i.e., current research; task orientation, planning, rereading), while 

specific SRL strategies should be carefully selected and coded fine-grained if a more detailed 

picture is intended. This may seem obvious, but as the Disco process mining programme 

permits to quickly lower or add the number of activities included in the analysis, it may be 

appealing to start with fine-grained coding categories and to simply reduce the number of 

activities until an interpretable process map is obtained. However, this will influence the final 

results as it might appear that few micro level processes are decisive in students’ learning 

process, while the actual picture is much more complex.  

Further research is also needed to guide researchers in deciding on the number of activities 

and paths to be included in the process maps. As no guidelines exist in this regard, we decided 

to retain 33.3% of all activities and paths after careful deliberation among the authors of this 

study, all strongly affiliated with the SRL literature. This resulted in a process map that was 

informative, still interpretable and made sense from a theoretical point of view. On the 

downside, choosing this 33.3% cut-off implied that, for example, cognitive strategies such as 

summarizing and memorising were not included in the process maps. While these strategies 

occurred very frequently in the group of high achievers, they were nevertheless adopted by a 

rather small share of learners and were therefore excluded from the maps. Therefore, we 

believe it to be essential that researchers are aware of this limitation and continue to combine 

descriptive results with process results in view of obtaining an accurate picture of students’ 

SRL. Unfortunately, we believe that exact guidelines on the number of activities and paths to 

be included are not viable, as the ideal percentage strongly depends on the complexity of the 

process and the granularity of the data. Sharing good practice might, however, guide future 

researchers in making thoughtful choices.  

Even though we consequently abstain from any guidelines in this regard, we believe it is 

advisable to mainly retain the balance between the percentage of included activities and 

paths. While it is technically possible, for example, to include 60% of the activities and 10% of 

the paths, we consider this less in line with the aims, the actual opportunities, and the added 



Mine the process 

 

 
113 

value of process mining. More particularly, when including more activities than paths, 

researchers might easily fall back into the current dominant trend of mainly reporting 

differences in the frequency of occurrence, rather than on focusing on the relation between 

SRL strategies in terms of sequences and patterns. When opting for the opposite (i.e., 

including more paths than activities), a very complex process map with seldom occurring 

patterns is obtained, while important strategies might still be missing. 

At last, we believe that further research exploring different types of process mining is 

advisable (Bannert et al., 2014). While the present study used a discovery approach by building 

a process model on the basis of the event data (i.e., students’ SRL activities and time stamps), 

process mining could also be used for conformance checking and enhancement (van der Aalst, 

2011; van der Aalst et al., 2011). Conformance checking implies that students’ actual SRL 

process is compared to a pre-defined process model (van der Aalst, 2011; van der Aalst et al., 

2011). More specifically, students’ actual text processing could, for example, be compared 

with the “ideal” process as defined by theoretical frameworks (e.g., Alexander, 1998; Mayer, 

1996; Pressley, Borkowski, & Schneider, 1985; Weinstein, Jung, & Acee, 2011). Doing so, 

students’ degree of conformance or deviation from this model could be examined. 

Enhancement on the other hand could be used for enriching or refining the existing theoretical 

frameworks (van der Aalst, 2011; van der Aalst et al., 2011) by comparing them, for example, 

with high achieving or experts’ actual SRL process.  

Limitations of the current study and recommendations for future research 

While different limitations were already addressed in connection to the suggestions for future 

research, some additional limitations regarding both the measurement instrument and the 

analytical technique should be recognized. As to the first aspect, think-aloud protocols have, 

as all assessment methods, several advantages and disadvantages. On-line methods, such as 

think-aloud protocols, are very useful to map students’ SRL activities during actual learning 

and to provide micro-level insight in the adopted strategies (Veenman, 2011). On the contrary, 

they are usually applied in small samples as they are very time and labour intensive to collect 

and analyse. In the present study, a relatively large sample of students was included. However, 

this urged us, considering time and resource constraints, to strategically opt for not coding 

students’ use of domain-specific SRL strategies in the assignments other than the study text 
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(i.e., game, mathematics and French). While this was not the primary aim and scope of this 

study, we however believe that future research studying students’ SRL processes in different 

domains, subjects, and tasks is certainly recommended (Greene, Dellinger, Binba, & Costa, 

2013; Schellings, Van Hout-Wolters, Veenman, & Meijer, 2013). A second, more general 

limitation of think-aloud protocols concerns the fact that they may suffer from 

incompleteness when learners do not manage to verbalize all ongoing thoughts or behaviours 

(Boekaerts & Corno, 2005). Especially automated or unconscious behaviour might 

consequently not be mapped or not be mapped correctly. The current study, however, sought 

to limit this bias by both training students in thinking out loud and by coding verbal and non-

verbal behaviour (Greene et al., 2011). In addition, it is possible that thinking out loud 

interferes with students’ learning process and task performance. Prior research on this topic 

shows that different types of think-alouds interfere more or less with students’ cognitive 

process (Greene et al., 2011). More particularly, only verbalising conscious processes and 

behaviour (type 1) and verbalising cognitive processes that have no inherent verbal 

component (e.g., smell, emotions; type 2) appear not to interfere with students’ learning 

process and performance. However, explaining the performed behaviour and thoughts (type 

3) is known to influence students’ learning (Greene et al., 2011). From this point of view, the 

current study only adopts type 1 and 2 verbalisations. This, however, has implications for the 

interpretation of activities and paths that occur in the process maps, as no information about 

students’ underlying motives for their behaviour was obtained. Future research could prevent 

this by combining, for example, think-aloud protocols with retrospective stimulated 

interviews used for questioning students about the rationales behind the activities they 

conducted and the sequence in which they occurred. A final limitation of think-aloud protocols 

is the unsuitability for investigating students’ motivation (Bannert et al., 2014; Vandevelde et 

al., 2015). In the current study, almost no utterance regarding students’ motivation could be 

found in students’ thinking aloud, suggesting that motivation is difficult to observe and assess. 

As to the limitations regarding the process mining techniques, it was already mentioned that 

to date, no standards exist on the amount of activities and paths that ideally should be 

included in the process maps (Fluxicon, 2019). While the absence of these guidelines has 

advantages for studies with an exploratory scope, it has on the other hand consequences with 

regard to the comparability of study results as well. A second limitation concerns the absence 
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of integrated, fine-grained theoretical SRL frameworks for interpreting the process maps. 

While there exists a variety of general theories on the SRL phases (e.g., Boekaerts, 1999; 

Pintrich, 2004; Zimmerman, 2002), as well as more fine-grained theories on text-learning and 

information processing (e.g., Alexander, 1998; Mayer, 1996; Pressley, Borkowski, & Schneider, 

1985; Weinstein, Jung, & Acee, 2011), to date, the connection between these frameworks is 

still lacking. Future research combining and integrating these models can enable researchers 

to better interpret and judge the appropriateness of students’ SRL processes at a micro level. 

In this regard, a more widespread use of process mining could also contribute to the 

development of these frameworks and, as a result, to a more thorough understanding of 

students’ SRL strategy use. While this was beyond the scope of the current study, future 

research could, for example, apply process mining to explore whether the sequence in which 

students conducted the different assignments at hand (i.e., game, mathematics, French, study 

text) relates to their SRL strategy use and performance score afterwards. Prior research in this 

regard indicates that self-regulation is a limited capacity (Muraven & Baumeister, 2000; 

Muraven, Tice, & Baumeister, 1998), suggesting that assignments that are tackled in the 

beginning of the learning process might possibly be regulated and processed more effectively 

and qualitatively. Finally, process mining could also be applied to obtain more insight in 

specific groups of students (e.g., boys versus girls, high versus low socio-economic status 

students), as well as for case-study research, by focusing on, for example, very gifted students, 

on students that spent very little or much time to complete the assignments, etc.  
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Conclusion 

In conclusion, the current study evidences that students generally adopt a cyclical approach 

to SRL by moving through preparatory, performance, and appraisal phases during learning. 

Moreover, these phases are implemented in a rather adaptive manner, as students often 

seem to repeat or return to prior SRL activities or phases. It should however be noted that 

clear differences in the quality of students’ SRL process are present when considering 

differences between high, average, and low achievement groups. High achievers overall show 

a more strategic approach to learning than low or average achievers. In particular, they more 

effectively orient on and plan different assignments (i.e., preparatory phase), more strongly 

and strategically combine cognitive strategies when actually processing information (i.e., 

performance phase), and more clearly adopt self-evaluation as a tool for monitoring and 

improving their learning (i.e., appraisal phase).  
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Appendix A1. Coding scheme for analysing the use of metacognitive and motivational strategies during respectively all assignments (i.e., game, mathematics, 
French) and during the study text (based on Vandevelde et al., 2015) 

CODING CATEGORY  ALL 
TASKS 

STUDY 
TEXT 

 CONTENT  EXAMPLES 

Task orientation 

 
 X X  Exploring the task subject and 

constitution, detecting task demands, 
activating prior knowledge  

 E.g., Student screens the front and back of the document. 
E.g., ‘What do I need to do here?’ 
E.g., ‘It looks like a difficult text, it will not be easy.’ 

Planning  X X  Time management, strategic planning   E.g., ‘I will start with the French words and then study the text”. 
E.g., ‘I will first read the text, than underline keywords and try to 
memorise the text.’ 

Monitoring        

Strategic approach  X X  Monitoring the strategic approach  E.g., ‘I will have to reread this text once more later on’. 

Comprehension: confusion  X X  Detecting lack of 
comprehension/mistakes 

 E.g., ‘I don’t know what this means; I don’t know what I’m 
supposed to do.’  

Comprehension: insight  X X  Awareness of understanding  E.g., ‘Ok, now I understand it’ 

Progress  X X  Reflecting on the available time and the 
time schedule 

 e.g., ‘I have already done 2 paragraphs, 3 to go; I will not make a 
summary as I don’t have enough time left’. 
E.g., ‘Oh, it is already 4 o’clock’. 

Correctness  X X  Interim checking of the correctness or 
completeness of task performance  

 E.g., During reciting, the students quickly looks at the text to 
check whether he remembers the information correctly. 
E.g., ‘I am checking whether I wrote everything in my summary; I 
think I made a mistake, I’m going to reread the paragraph.’ 

Self-evaluation  X X  Evaluating learning outcomes or learning 
process after task performance  

 E.g., ‘Let’s check whether I’ve completed all assignments.’ 
E.g., ‘I think I have studied the text thoroughly.’ 

Motivational strategies  X X  Positive self-talk, making tasks more 
interesting, increasing task value 

 E.g., ‘I am pretending that I am teaching to my classmates, that is 
more fun’.  
E.g., ‘I will do my best, because I would like to get good marks’.  

Affective reactions  X X  Reflecting on self-efficacy, task 
difficulty, interest or value 

 E.g., ‘I was good at completing these assignments’.  
E.g., ‘It was harder than I thought’.  
E.g., ‘That was interesting’.  

 



 

 

Appendix A2. Coding scheme for analysing the use of cognitive strategies during informative text studying (based on Author, 2015) 

CODING CATEGORY  ALL 
TASKS 

STUDY 
TEXT 

 CONTENT  EXAMPLES 

Initial reading   X  Initial reading of the informative text on 
seahorses 

 E.g. Students reads a paragraph for the first time.  

Highlighting   X  Structuring text or structuring one’s own 
notes 

 E.g., Highlighting key words during (re)reading of source text 
E.g., Student highlights the main branches of his Mind Map. 

Rereading   X  Rereading the source text  E.g., Student rereads the text out loud. 

Elaboration strategies   X  Paraphrasing text content, 
distinguishing main and secondary 
ideas, relating text content, providing 
personal remarks regarding the text 
content 

 E.g., Student repeats a couple of sentences in own words. 
E.g., ‘This is important, I need to remember this’. 
E.g., Student looks at a picture and says: ‘Here you see how a 
baby gets born’. 
E.g., ‘Uh, that is disgusting!’ 

Summarizing        

Non structured 
 

  X  Noting single key words or freestanding 
sentences 

 E.g., Student writes down: ‘Baby: father pregnant’. 
 

Structured   X  Making a (graphical) summary with a 
clear structure or hierarchy 

 E.g., Student makes a summary and writes down full sentences.  
E.g., ‘I am going to make a Mind Map’. 

Memorising        

Knowledge telling 
 

  X  Memorising by rereading, copying or 
reciting the source text 

 E.g., ‘Now I copy the text on my scratch paper’.  
E.g., Student covers the source text with the scratch paper and 
tries to recite the text.  

Knowledge transforming   X  Memorising by rereading, reciting one’s 
own summary or by answering self-
prepared questions 

 E.g., I will now reread my summary.  
E.g., Student turns to his scratch paper and tries to recite his 
notes.  

 

 

   
  



 

 

Appendix B. Cued recall test questions 

QUESTIONS AND SCORES 

1. Complete the following questions: (2.25 p) 

- ‘Hippos” is a Greek word. But do you remember its meaning? (0.75 p) 

- How do we know that seahorses are fish and not mammals? (1.5 p) 

2. How do seahorses get pregnant? (4 p) 

3. Read the following statements and correct them when necessary. When there is no mistake in the statement, just write ‘correct’ underneath. (2.5 p) 

- About hundred seahorses can be born at the same time (1 p) 

- Seahorses can suck up food from a distance up to 3 centimetres (0.5 p) 

- Seahorses belong to the family of the zanders (1 p) 

4. In the text there was a picture of a seahorse with indications of its body structure. Was the seahorse on this picture male or female? Explain why. (2 p) 

5. There may be no seahorses left in a few years. Why? Write down as many reasons as possible from the text. (2.5 p)  

6. Read the text on crocodiles below. Write down all the differences you can find between the information regarding crocodiles and the text that you 

studied on seahorses. Pay attention: you can only use information from the text below and information from the text on seahorses! (5.25 p) 

7. Translate the following words from French to Dutch: ‘un bruit’, ‘un exemple’, ‘assez difficile’. (1.5 p)  
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Chapter 4 

Do you reap what you sow? The relation between primary school 

students’ self-regulated learning, student, teacher and school 

determinants 

Abstract  

Notwithstanding the importance of self-regulated learning (SRL), different studies show that 

schools and teachers struggle to implement SRL and that many students encounter difficulties 

to effectively regulate their learning. Therefore, the present study explores potential 

hampering and supporting factors for SRL implementation by investigating the interplay 

between determinants at the school, teacher, and student level. Survey data were gathered 

from 1796 upper primary school students and their 110 teachers in 43 primary schools. The 

results of the multilevel path analyses underline the importance of reflective dialogue 

between team members as it is positively and directly related to teachers’ SRL self-efficacy 

and indirectly to their self-reported SRL promotion. At the teacher level, the results show a 

strong interrelatedness between teachers’ beliefs, self-efficacy, and SRL promotion. Finally, 

the study evidences a significant but mostly negative relation between teachers’ SRL 

promotion and students’ metacognition and motivation, taking into account students’ 

background characteristics.  

Introduction 

Self-regulated learning (SRL) is a hot topic in educational practice and research because of its 

clear relation with academic success and lifelong learning (Cornford, 2002; Dignath, Buettner, 

& Langfeldt, 2008; Pintrich, 2004; Winne, 2005; Zimmerman, 2002). From this perspective, 

educational authorities throughout the world decided to officially recognize the importance 

of SRL (Ananiadou & Claro, 2009). By introducing SRL in the curriculum or by defining 

attainment targets, schools became formally obliged to obtain or, at least, actively strive for 

SRL promotion (Ananiadou & Claro, 2009). To date, research nevertheless shows that students 

still encounter difficulties to effectively regulate their learning and that large differences occur 
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between learners (Perry, Phillips, & Dowler, 2004; Winne, 2005; Zimmerman, 2002). However, 

this limited SRL competence of students is not completely unexpected or surprising, since 

observational studies indicate that teachers unfortunately only rarely implement SRL 

instruction in the classroom (Kistnser et al., 2010; Perry et al., 2004). In this respect, SRL 

implementation still is to be considered an educational innovation.  

Actually, it is not completely surprising that schools encounter difficulties to implement SRL, 

as the literature shows that only very few educational innovations lead to long-lasting changes 

in teachers’ and schools’ practice (Hargreaves & Goodson, 2006). As schools often lack the 

support necessary for making innovations a true part of their daily instructional practice and 

school culture, no long-term changes in student learning can be expected. In view of improving 

this current situation and supporting teachers and schools in effectively fostering SRL in their 

students, more insight is needed in the factors that support or hinder schools and teachers in 

this challenging task.  

To map these hampering or supporting factors, variables at the school, teacher, and student 

level should be considered. As to the school level, educational researchers used to hypothesize 

that school characteristics would relate directly to student learning. Results from the school 

effectiveness literature, however, often indicated the absence of direct relationships between 

school-level variables and students’ learning outcomes (Witziers, Bosker, & Krüger, 2003) and 

underlined the importance of school characteristics because of their indirect impact on 

student learning via teacher beliefs and behaviour (Hallinger, 2010). As to these indirect 

relationships, research more particularly shows that a positive school culture, characterized 

by a shared and supported vision and well-developed cooperative practices (Maslowski, 

2001), positively relates to teacher self-efficacy, beliefs, and behaviour (De Neve, Devos, & 

Tuytens, 2015), which in turn relates to students’ learning outcomes (e.g., Kistner et al., 2010; 

Paris & Paris, 2001; Perry et al., 2004; Perry & VandeKamp, 2000). This underlines the 

importance of considering determinants at different levels to obtain in-depth understanding 

of how sustainable changes in teachers’ and schools’ SRL practice can be supported.  

From this point of view, there is an urgent call for research bridging the gap between school-

level, teacher-level, and student-level determinants by studying their complex interplay (e.g., 

Luyten, Visscher, & Witziers, 2005). In school effectiveness research, the added value of this 

multilevel approach was already clearly demonstrated (e.g., Goddard, Tschannen-moran, & 
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Hoy, 2001; Heck, 2009; Laging & Voßkamp, 2017). Unfortunately, school effectiveness 

research almost exclusively focuses on domain-specific student outcomes, such as 

mathematics and sciences. Nevertheless, this approach is also especially valuable for complex 

and more generic competences, such as SRL, that gradually develop throughout students’ 

academic career (Dignath et al., 2008; Perry, 1998; Schneider, 2008; Veenman, Van Hout-

Wolters, & Afflerbach, 2006; Zimmerman, 2002). To date, most SRL research however focuses 

on investigating relations at one level, rather than on providing insight in multi-level variables’ 

complex interaction (e.g., Kistner et al., 2010; Perry & VandeKamp, 2000; Vandevelde, 2015; 

Winne, 2005). The current study therefore adopts a multilevel approach that permits to 

simultaneously investigate the interplay between school, teacher, and student determinants, 

aiming to contribute to the existing knowledge on SRL implementation and on students’ SRL 

competences.  

Theoretical framework 

The current study investigates whether school determinants relate to teachers’ SRL beliefs 

and behaviour and whether these, in turn, relate to students’ SRL. The study builds on insights 

of prior research regarding essential determinants of student learning and SRL in particular. 

As to the school level, only few research on school determinants exists to date in the context 

of SRL (Muijs et al., 2014). However, insights from the broader school policy research indicate 

the importance of the school culture for understanding teachers’ beliefs and behaviour (e.g., 

De Neve et al., 2015). More particularly, the presence of reflective dialogue, by supporting 

cooperation between school members, and the creation of a shared and supported school 

vision should be considered in this regard (Maslowski, 2001). Therefore, the current study 

investigates the role of the school culture in the context of SRL implementation. A positive 

school culture provides an environment where teachers are encouraged to communicate and 

discuss educational goals and practices. Hence, reflective dialogue is crucial in the light of 

obtaining sustainable educational change, as it enables teachers to reflect on and question 

their instruction, to share ideas and initiate innovations (Lomos, 2012). Furthermore, research 

shows that it makes teachers more willing to take risks and try out new practices (James & 

McCormick, 2009), which in turn can lead to more fundamental and long-term changes in their 

beliefs and instructional behaviour. In the general field of education, the relation between 
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reflective dialogue and teachers’ beliefs and behaviour has been clearly demonstrated (e.g., 

De Neve et al., 2015). However, in the field of SRL no direct relation with teachers’ SRL 

promoting behaviour was found (Peeters, 2015). Therefore, further research investigating a 

potential indirect relation between the opportunities for reflective dialogue at school and 

teachers’ SRL promotion via teacher beliefs and self-efficacy was recommended (Peeters, 

2015). 

As to another component of school culture, different studies in the general field of education 

address the importance of a shared and school-wide vision in view of providing teachers with 

a sense of direction (e.g., James & McCormick, 2009). This is certainly the case for complex 

and gradually developing competences such as SRL that should be promoted gradually across 

subjects and grades. Unfortunately, to date, the school’s vision on SRL and SRL 

implementation received limited attention in the literature. While further investigations are 

thus indispensable, the limited existing research indicates that the lack of a school-wide vision 

on SRL often results in unrelated and solely occasional SRL promotion practices, rather than 

in consistent initiatives that gradually build up throughout primary school (Peeters, 2015).  

As to the teacher level, some teacher determinants were already investigated to a limited 

extent in the context of SRL. These studies indicate the importance of considering both 

teachers’ SRL promoting behaviour, as well as their beliefs and self-efficacy regarding SRL, as 

these are interrelated (e.g., Dignath-van Ewijk, 2016; Peeters, 2015; Perry & VandeKamp, 

2000). From this point of view, the current study builds on this prior research, but 

simultaneously takes it a step further by explicitly studying the interplay between these 

teacher determinants and potentially relevant school and student-level SRL determinants. In 

this regard, the current study includes teachers’ SRL beliefs as a first teacher-level 

determinant, referring to the value that teachers attribute to SRL for their students and in 

their classroom practice (Lombaerts, De Backer, Engels, van Braak, & Athanasou, 2009). Prior 

research in this respect indicates that these beliefs direct teachers’ behaviour in the class and 

therefore influence the degree of SRL promotion in their daily practice (Dignath-van Ewijk, 

2016; Peeters, De Backer, Kindekens, Triquet, & Lombaerts, 2016; Steinbach & Stoeger, 2016).  

Second, SRL self-efficacy is considered as the teachers’ individual beliefs about their own 

abilities to promote SRL in the classroom (De Smul, Heirweg, Van Keer, Devos, & Vandevelde, 

2018). Self-efficacy is crucial due to its clear relation with behaviour; teachers who feel more 
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competent in supporting SRL also report to promote SRL more frequently in their classroom 

(Dignath-van Ewijk, 2016). In addition, teachers’ SRL beliefs are strongly related to their SRL 

self-efficacy beliefs (Dignath-van Ewijk, 2016). Teachers who attribute more value to SRL, also 

report to feel more efficacious about their SRL promotion (Peeters, 2015).  

As a final teacher-level determinant potentially impacting students’ SRL, teachers’ SRL 

promotion is considered in the present study as different studies underline that teachers are 

able to encourage SRL in their students (e.g., Kistner et al., 2010; Perry, 2013; Perry, 

Hutchinson, Yee, & Määttä, 2018). In this respect, SRL research more particularly emphasizes 

the importance of providing both direct (e.g., modelling or explaining how SRL strategies can 

improve learning) and indirect (i.e., creating a supportive learning environment) instruction 

(Dignath & Büttner, 2008; Kistner et al., 2010; Malmberg, Järvenoja, & Järvelä, 2013; Perry et 

al., 2018; Perry, Mazabel, & Yee, in press; Perry et al., 2004) throughout the different phases 

of the learning process (Koen Lombaerts, Engels, & Athanasou, 2007; Zimmerman, 1986). To 

date, however, research connecting teachers’ SRL promotion to students’ SRL competences 

remains limited. Moreover, the limited number of studies that do exist are rather restricted 

to investigating input from teachers and students next to each other by, for example, 

describing the results of teacher observations and student interviews side by side instead of 

by studying the direct significant relation between both. To fully understand the complex 

relation between teacher and student behaviour, it is however crucial to adopt statistical 

techniques that permit to directly link teachers’ SRL promotion to students’ SRL. 

In view of gaining in-depth insight in students’ SRL competences, not only differences between 

schools and teachers should be considered, but also differences in student background 

characteristics. In this respect, prior research indicates that students’ SRL competences can 

vary depending on their individual characteristics, such as gender (e.g., Vandevelde, Van Keer, 

& Rosseel, 2013), general achievement level (e.g., Malmberg, Järvenoja, & Järvelä, 2013), 

cultural background (e.g., Hornstra, 2013), socio-economic status (e.g., Pappas, Ginsburg, & 

Jiang, 2003), and the presence or absence of parental support (e.g., Colman, Hardy, Albert, 

Raffaeli, & Crockett, 2006). In the present study, only gender and general achievement level 

are considered due to both privacy-related issues (i.e., SES, cultural background) and the 

already rather extensive questioning of students in the current research project. 
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As to gender, different studies indicate that girls outperform boys with regard to their SRL 

competences (Dembo & Eaton, 2000; Vandevelde et al., 2013; Zimmerman & Martinez-Pons, 

1990). Similarly, high achievers are known to adopt more frequent or efficient SRL strategies 

than low achievers (e.g., Malmberg, Järvenoja, & Järvelä, 2013). 

The present study 

On the basis of the insights of the prior research referred to above, the current study explores 

whether the school culture, and more specifically reflective dialogue and vision on SRL, is 

related to teachers’ SRL promoting behaviour, either directly or indirectly via teacher beliefs 

and self-efficacy, and whether these teacher-level variables, in turn, relate to students’ SRL 

while simultaneously taking into account students’ background characteristics (main 

hypothesis, see Figure 1). 

 

Figure 1. Theoretical framework of the current study 

More specifically, the present study tests the following hypotheses: 

Hypothesis 1: reflective dialogue at school is positively related with teachers’ self-reported SRL 

promotion, either (a) directly, or (b) indirectly via teachers’ beliefs or self-efficacy regarding 

SRL 

Hypothesis 2: the school vision on SRL is positively related to teachers’ self-reported SRL 

promotion, either (a) directly, or (b) indirectly via teachers’ beliefs or self-efficacy regarding 

SRL 

Hypothesis 3: (a) teachers’ beliefs and self-efficacy regarding SRL are directly and positively 

related to their self-reported SRL promotion, and (b) teachers’ beliefs are directly and 

positively related to their self-efficacy. 
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Hypothesis 4: teachers’ self-reported SRL promotion is directly and positively related to 

students’ use of cognitive, metacognitive and motivational strategies.  

Hypothesis 5: Students’ gender and general achievement are positively and directly related to 

their SRL, with girls reporting more SRL than boys and high and average achieving students 

reporting more SRL than low achievers. 

Method 

Participants 

A sample of 1796 upper primary school children (51.1% fifth and 48.9% sixth graders) from 43 

Flemish (Belgian) schools participated in the study. Students had a mean age of 10.88 years 

(SD = 0.74) and consisted of 50.3% boys (n = 903) and 49.7% girls (n = 893). The majority of 

the students were native Dutch speakers (83.8%), which is the language of instruction in 

Flanders. 

All class teachers (n = 110) of these students participated as well (i.e., 49.09% fifth-grade, 

47.27% sixth-grade, 3.63% multigrade teachers). The majority of the teachers were female (n 

= 81, 73.6%), which reflects the actual Flemish teacher population. Teachers’ age varied 

between 22 and 59 years, with a mean age of 37.64 years (SD = 9.99). Teachers’ experience in 

education ranged between 1 and 40 years, with a mean of 15.63 years of experience (SD = 

10.25). 
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Instruments 

Dependent variables 

Students’ SRL was measured by means of the Children’s Perceived Use of Self-Regulated 

Learning Inventory (CP-SRLI; Vandevelde et al., 2013), which is a general self-report 

questionnaire. The CP-SRLI (see Table 1), consisting of 74 items on a 5-point Likert scale, is a 

reliable and valid instrument for investigating to which extent students report to implement 

SRL strategies during their everyday schoolwork (Vandevelde et al., 2013). The items can be 

categorized into 15 subscales, reflecting the cognitive, metacognitive, and motivational 

component of SRL (see Table 1 for an operationalization of all subscales). The cognitive 

component refers to students’ use of both surface (i.e., rereading, rehearsing) and deep-level 

learning strategies (i.e., summarizing, paraphrasing, linking to prior knowledge). As to the 

metacognitive component, the CP-SRLI maps students’ use of task orientation, planning, 

monitoring, and self-evaluation of their learning process and product. The motivational 

component refers to students’ persistence during schoolwork, their use of motivational 

strategies, their self-efficacy and their motivation for schoolwork. The latter subscale was 

theoretically driven by the self-determination theory (SDT; Deci & Ryan, 2000; Ryan & Deci, 

2000), distinguishing between different types of motivation on the basis of the experienced 

degree of relative autonomy. Students with an autonomous motivation engage in schoolwork 

because they enjoy learning (i.e., internal regulation) or because they perceive it as personally 

relevant (i.e., identified regulation), while students with a controlled motivation engage in 

schoolwork because of external pressure from parents or teachers (i.e., external regulation) 

or to comply with internal pressure or feelings of shame or guilt (i.e. introjected regulation).



 

 

Table 1. Description and internal consistency of the CP-SRLI subscales (Vandevelde et al., 2013)    

SRL component Subscale Description Example item 
Number of 

items 

Cronbach’s 

α 
M SD 

Cognition Learning strategies       

 Surface-level1 Rehearsal strategies (e.g., 

rereading) 

When studying, I copy everything 

until I know it by heart. 

4 .69 3.64 0.76 

Deep-level1 Elaboration strategies (e.g., 

linking with prior knowledge), 

organisational strategies (e.g., 

summarizing) 

When studying, I make a summary. 10 .77 3.18 0.65 

Metacognition Task orientation1 Analysing task demands, 

activation of prior 

(content/metacognitive) 

knowledge, perceptions of tasks 

(task difficulty, interest) 

Before I start my schoolwork, I read 

the instructions carefully. 

6 .68 3.35 0.70 

Planning1 
Strategic planning, time 

planning 

Before I start my schoolwork, I 

decide what to do first and what 

later. 

4 .55 3.37 0.78 

Monitoring1  Awareness and monitoring of 

cognition, motivation, behaviour 

and context/effort 

During my schoolwork, I ask myself: 

‘Do I still understand everything?’ 

7 .71 3.57 0.67 

Self-evaluation       

Product1 Evaluation of the learning 

outcomes 

After finishing my schoolwork, I 

check that I did not forget anything. 

3 .74 3.87 0.82 

Process1 Evaluation of the learning 

process, affective reactions 

After finishing my schoolwork, I ask 

myself: ‘Will I use a similar approach 

the next time or should I choose a 

different approach?’ 

4 .74 3.00 0.93 

Note. 1Items were answered on a 5-point Likert ranging from ‘never’ to ‘always’ and 2ranging from ‘I completely disagree’ to ‘I completely agree’ 



 

 

Table 1 (continued). Description and internal consistency of the CP-SRLI subscales (Vandevelde et al., 2013) 

SRL 

component 

Subscale Description Example item Number 

of items 

Cronbach’s 

α 
M SD 

Motivation Persistence1 Persistence, concentration Even if I would rather do other things, I 

finish my schoolwork.  

6 .84 4.07 0.65 

Motivational strategies1 Self-reinforcement, positive 

self-talk, interest 

enhancement 

During my schoolwork, I say to myself: 

‘Just a little more and its finished!’ 

4 .74 3.53 0.67 

Self-efficacy        

Self-efficacy regulation2 Judgements of one’s own 

capability to regulate 

learning 

I am good at planning the timing of my 

schoolwork before I start making it. 

9 .77 3.46 0.66 

 

Self-efficacy motivation2 Judgements of one’s own 

capability to regulate 

motivation 

I am good at making my schoolwork, 

even if I find it boring or difficult. 

4 .79 3.95 0.77 

Motivation       

External regulation2 Doing school work because 

of external pressure (e.g., 

rewards or punishment) 

I do my best for school, because I am 

supposed to do so by others (my 

parents, the teacher, etc.). 

3 .81 2.68 1.08 

Introjected regulation2 Doing school work because 

of internal pressure (e.g., 

feelings of shame or guilt) 

I do my best for school, because I would 

feel guilty if I did not do my best. 

4 .75 3.30 0.95 

Identified regulation2 Doing school work because 

of consciously valuing it, out 

of personal relevance  

I do my best for school, because I want 

to learn new things. 

4 .81 4.24 0.72 

Internal regulation2 Doing school work out of 

interest, enjoyment, inherent 

satisfaction  

I do my best for school, because I enjoy 

doing it. 

3 .85 3.26 1.04 

Note. 1Items were answered on a 5-point Likert ranging from ‘never’ to ‘always’ and 2ranging from ‘I completely disagree’ to ‘I completely agree’ 
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Explanatory variables 

At the school level, school culture was operationalized by questioning the opportunities for 

reflective dialogue and the presence of an SRL vision.  

Reflective dialogue. Teachers were questioned about the opportunities in their school 

to collaborate and discuss educational practices with their colleagues by means of the 

Professional Community Index scale (Wahlstrom & Louis, 2008). 

SRL vision. Teachers were questioned about their schools’ vision on SRL by means of 

an adjusted version of the ICT vision and policy scale of Vanderlinde and van Braak (2010). As 

this instrument has proven its validity for investigating schools’ vision on ICT, all relevant items 

were selected and adapted to the context of SRL.  

Table 2 provides an example item, the internal consistency, mean, and standard deviation for 

each of the subscales. 

As to the teacher level, teachers’ beliefs, self-efficacy, and their self-reported promotion of 

SRL were investigated (see Table 2). 

Teachers’ SRL beliefs. To evaluate teacher beliefs regarding SRL instruction, the Self-

Regulated Learning Teacher Belief Scale (SRLTB; Lombaerts, De Backer, Engels, van Braak, & 

Athanasou, 2009) was used. This instrument has shown its validity in prior research for 

measuring teachers’ beliefs about the importance of SRL for their students and their daily 

classroom practice (e.g., Dignath & van der Werf, 2012).  

Teachers’ self-efficacy to implement SRL. The Teacher Self-Efficacy Scale to Implement 

Self-Regulated Learning (TSES-SRL; De Smul et al., 2018) was used to measure teachers’ self-

efficacy beliefs about the implementation of SRL strategies. The TSES-SRL more specifically 

measures teachers’ self-efficacy regarding the promotion of direct and indirect instruction 

(i.e., providing choices and challenging tasks and building in evaluation). CFA on this 

instrument showed an adequate to good fit1 (χ² = 455.50, p < .001, CFI = .94, TLI = .93, SRMR 

= .05, RMSEA = .07) and supports the use of a one-factor model. 

                                                           
1CFA analysis were conducted on a larger sample (N = 331) of primary school teachers. The current study focuses 
only on a subsample of fifth and sixth grade teachers.  
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Teachers’ self-reported SRL promotion. The Self-Regulated Learning Inventory for 

Teachers (SRLIT; Lombaerts, Engels, & Athanasou, 2007) was used to measure teachers’ 

perceived SRL promoting practices. This instrument was adopted in prior research for mapping 

teachers’ promotion of SRL in their day-to-day practice across different school subjects. The 

instrument registers teachers’ attention for promoting SRL before (e.g., linking to prior 

knowledge), during (e.g., monitoring of time and progress), and after (e.g., self-evaluation the 

learning product or process) task completion. 

Table 2. Instruments for measuring teacher and school explanatory variables, their internal 

consistency, mean and standard deviations 

Subscale 

N 

items Example item 

Bentler’s 

ρ M SD 

School variables      

Reflective dialogueA      

 Professional Community 

Index scale 

5 e.g., ‘How often in this school year have 

you had conversations with colleagues 

about what helps students learn best?’ 

.76 3.36 0.63 

SRL visionB      

 Based on the ICT vision 

and policy scale 

5 e.g., ‘My school has a clear vision on the 

role and place of SRL within education’ 

.90 2.98 0.79 

Teacher variables      

SRL beliefsC      

Self-Regulated Learning 

Teacher Belief Scale  

9 e.g., ‘Each pupil should be given the 

opportunity to regulate his/her own 

learning’ 

.77 3.72 0.41 

SRL self-efficacyD      

Teacher Self-Efficacy 

Scale to Implement Self-

Regulated Learning 

21 e.g., ‘How well can you teach your 

students which SRL strategies exist?’ 

.91 3.37 0.49 

SRL promotionE       

 Self-Regulated Learning 

Inventory for Teachers: 

preparation 

6 e.g., ‘I teach my pupils how to provide 

feedback to classmates’ 

.87 2.20 0.91 

 Self-Regulated Learning 

Inventory for Teachers: 

performance  

7 e.g. ‘My pupils determine the order in 

which they complete their tasks.’ 

.80 2.88 0.78 

 Self-Regulated Learning 

Inventory for Teachers: 

evaluation 

7 e.g. ‘My pupils evaluate their own 

learning performances’ 

.85 2.71 0.75 

A based on Wahlstrom & Louis (2008); Vanderlinde & van Braak (2010); CLombaerts et al. (2009); DDe Smul et al. (2018); 

ELombaerts et al. (2007)0 
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With regard to the student level, information on students’ gender and their general 

achievement level was registered. As the Flemish educational system does not organize 

central examinations by means of standardized tests, teachers were asked to indicate for each 

student whether they perform below, on average or above average. Teacher judgement is a 

valuable indicator of student achievement as research shows strong congruence with 

students’ actual performance on standardized testing (Südkamp, Kaiser, & Möller, 2012). 

Data analysis 

Descriptive analyses were computed using SPSS 22. Multilevel path analyses were conducted 

in MPlus 7 editor to investigate the relation between students’ SRL and explanatory school, 

teacher, and student variables. Multilevel analyses were recommended given the clear 

hierarchical structure within the data (i.e., 1796 students nested in 107 different primary 

school classes). Hence, the observations were not fully independent as individual students are 

involved in the same activities and exposed to similar influences by being part of the same 

class (Hox, 2010). In view of testing the research hypotheses, three models were built and 

fitted using respectively the cognitive (i.e., surface and deep-level learning strategies), 

metacognitive (i.e., task orientation, planning, monitoring, self-evaluation product, self-

evaluation process), and motivational variables (i.e., persistence, motivational strategies, self-

efficacy regulation, self-efficacy motivation, external regulation, introjected regulation, 

identified regulation, internal regulation) as students’ SRL outcome variables. As to the 

analyses, two-level models were built with school and teacher determinants at level 2 and 

student determinants at level 1. Two-level modelling was opted for since three-level 

modelling (i.e., including school, teacher, and student level) appeared not appropriate due to 

low intraclass correlations (ICC) for the school level, with .55 for reflective dialogue and .69 

for SRL vision (Bliese, 2000). These low ICCs are not surprising and related to the fact that the 

current study actually measured teachers’ perspective regarding these school variables. 

In building the three models, an identical stepwise procedure was followed. In a first step an 

unconditional null model, with only an intercept and no explanatory variables, was fitted to 

estimate the amount of variance that could be attributed to differences between students 

(level 1) and differences between teachers (level 2). In a second step, explanatory student 

variables were added, using dummy variables for gender (0 for girls, 1 for boys) and general 
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achievement level (0 for low achieving students, 1 for average achieving students, and 2 for 

high achieving students). Third, teacher and school explanatory variables were added. All 

explanatory variables, even though non-significant, were retained in each model in view of 

controlling for these variables and building the models consistently. To analyse model fit, 

different fit indices were considered. First, a non-significant χ² test (p > .05) indicates a good 

model fit (Hu & Bentler, 1999). This test is, however, sensitive to sample size and thus usually 

shows significant results in larger samples (Schermelleh-Engel, Moosbrugger, & Müller, 2003). 

Hence, it is recommended to check the χ²/df ratio, as small ratios (≤ 2 – 3) reflect a good to 

acceptable fit (Schermelleh-Engel et al., 2003). Second, model fit was analysed on the basis of 

the comparative fit index (CFI) and the Tucker-Lewis Index (TLI) with values above .90 

(reasonable fit) and .95 (good fit) as cut-off scores (Hu & Bentler, 1999). Finally, also the 

standardized root mean residual (SRMR) and the root mean square error of approximation 

(RMSEA) were analysed, aiming for a fit below .06 (good fit) or between .06 and .08 

(reasonable fit). 

In the result section, Figures 2 to 4 report the final cognitive, metacognitive, and motivational 

model with effect sizes for all explanatory variables. Parameters and p-values that are not 

displayed on these figures (i.e., indirect effects, comparison between low and average 

achievers) are discussed in the text.  

In view of exploring the proportion of variance explained by each of the models, the squared 

multiple correlation R² was calculated. As a two-level model was used, both the proportion of 

explained variance at the student and teacher level are reported.  
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Results 

Descriptive results 

Table 1 and 2 show the means and standard deviations for each of the outcome and 

explanatory variables.  

Multilevel analyses 

The random part of the null models indicates that variances at both levels are significantly 

different from zero, evidencing the need to apply multilevel modelling. Differences between 

individual students account for 93.35% to 97.88% of the total variance in students’ self-

reported SRL, but also differences between classes are statistically significant from zero and 

range between 3.12% and 6.65% of the total variance. With regard to the proportion of this 

variance that can be explained by the current model, Table 3 presents the proportion of 

explained variance at the student and teacher level for respectively the cognitive, 

metacognitive, and motivational outcomes. 

 

  

Table 3. Proportion of the total variance in students’ SRL explained by the models 

 

R² 

student  

R² 

teacher   

R² 

student  

R² 

teacher  

Model with cognitive outcomes   Model with motivational outcomes  

 Surface-level learning strategies  3.0 4.0 Persistence 3.9 15.1 

Deep-level learning strategies 4.6 3.9 Motivational strategies 1.1 14.6 

Model with metacognitive outcomes  External regulation 5.6 18.7 

Task orientation 1.0 14.5 Identified regulation 1.0 36.6 

Planning 3.1 3.7 Internal regulation 2.2 22.8 

Monitoring  1.6 15.7 Self-efficacy regulation 2.4 10.1 

Self-evaluation product 2.5 5.7 Self-efficacy motivation 0.6 22.1 

Self-evaluation process 0.5 11.6    



Chapter 4 

 

 
144 

Model 1: cognitive outcome variables 

Figure 2 presents the model with cognitive SRL outcomes. The standardized regression 

weights partially confirm the main research hypothesis as they evidence a significant relation 

between school (i.e., reflective dialogue) and teacher variables (i.e., teachers’ self-reported 

self-efficacy, beliefs, and SRL promotion), but reveal no significant relation between teacher 

variables and students’ cognitive strategy use. 

More specifically, reflective dialogue directly and positively relates to teachers’ self-efficacy 

and indirectly to teachers’ self-reported SRL promotion during the preparation (0.19, p = .011), 

performance (0.18, p = .014), and evaluation (0.19, p = .012) phase (hypothesis 1). In contrast, 

schools’ vision regarding SRL appears not to be related directly nor indirectly to the teacher 

variables (hypothesis 2).  

The results further confirm hypothesis 3 stating that teachers’ self-efficacy and SRL beliefs 

directly and positively relate to their SRL promotion behaviour. Furthermore, as expected in 

hypothesis 4, teachers’ SRL beliefs are positively related to their SRL self-efficacy. However, as 

mentioned above, no significant relation was found between teachers’ self-reported SRL 

promotion and their students’ cognitive strategy use.  

Finally, hypothesis 5 regarding the significant role of students’ gender and achievement level 

is confirmed for the cognitive component of SRL. The results more particularly show that boys 

report less cognitive strategy use then girls and that high achievers report more cognitive 

strategy use than low achievers. No differences in surface and deep-level strategy use could 

however be found for low and average achievers on the one hand (-0.04, p = .346, respectively 

-0.07, p = .06) and for average and high achievers on the other hand (0.07, p = .064, 

respectively 0.02, p = .523).



 

 

Figure 2. Multilevel model for the cognitive outcome variables (*p < .05, **p < .01, ***p <.001) with χ²(37) = 53.55, p = .04, χ²/df = 1.45, CFI = 0.98, TLI = 0.97, RMSEA = .02, SRMR <.001 at the 

student level and SRMR = .05 at the class level. 



Chapter 4 

 

 
146 

Model 2: metacognitive outcome variables 

Figure 3 presents the model for the metacognitive SRL outcomes and confirms the main 

hypothesis that school determinants are related to teacher determinants and that these, in 

turn, relate to students’ metacognition. More specifically, the results indicate a positive direct 

relation between reflective dialogue and teachers’ self-efficacy and an indirect relation with 

their perceived SRL promotion during the preparation (0.19, p = .011), performance (0.18, p = 

.014), and evaluation (0.19, p = .012) phase (hypothesis 1). No direct nor indirect relation was 

found between the schools’ vision regarding SRL and the teacher variables (hypothesis 2).  

With regard to these teacher variables, both teachers’ self-efficacy and beliefs are positively 

related to their SRL promotion. Furthermore, the results indicate a positive relation between 

teachers’ beliefs regarding SRL and their feelings of self-efficacy (hypothesis 3). With regard to 

the hypothesized relation between teachers’ SRL promotion and students’ metacognition 

(hypothesis 4), the results indicate that teachers’ self-reported SRL promotion during the 

performance phase negatively relates to students’ perceived use of task orientation, 

monitoring, and the self-evaluation of their learning process. 

Finally, as to student determinants, students’ gender and general achievement is significantly 

related to their metacognition (hypothesis 5). Girls report more metacognitive strategy use 

than boys for all strategies except for self-evaluation of the learning process. Further, high and 

average achieving students outperform low achievers with regard to their planning. High 

achievers also outperform low achievers in their use of self-evaluation of the learning product, 

but report less self-evaluation of their learning process. While high achievers report more self-

evaluation of the learning product (0.07, p = .004) than average achievers (0.07, p = .004), they 

report lower scores with regard to task orientation (-0.06, p = .039) and self-evaluation of the 

learning process (-0.06, p = .035). 



 

 

Figure 3. Multilevel model for the metacognitive outcome variables (*p < .05, **p < .01, ***p <.001) with χ²(58)= 77.26, p = .05, χ²/df = 1.33, CFI = 1.00, TLI = 0.99, RMSEA = .01, SRMR <.001 at the 

student level and SRMR = .07 at the class level. 
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Model 3: motivational outcome variables 

The model with motivational SRL outcomes confirms the main hypothesis (see Figure 4). With 

regard to the school determinants, the results indicate a direct positive relation between 

reflective dialogue and teachers’ SRL self-efficacy and an indirect relation with their SRL 

promotion during the preparation (0.19, p = .011), performance (0.18, p = .014), and 

evaluation phase (0.19, p = .012; hypothesis 1). No significant relations were found with the 

schools’ vision on SRL (hypothesis 2). 

Concerning the teacher variables, the results show that teachers’ self-efficacy and beliefs are 

directly and positively related to their SRL promotion. Further, they indicate a positive relation 

between teachers’ SRL beliefs and their self-efficacy (hypothesis 3). Finally, significant 

relations exist between teachers’ self-reported SRL promotion and students’ motivation 

(hypothesis 4). More specifically, teachers’ SRL promotion during the performance phase 

negatively relates to students’ persistence, external regulation, introjected regulation, 

identified regulation, internal regulation and their self-efficacy regarding their motivation. On 

the contrary, teachers’ SRL promotion during the evaluation phase positively relates to 

students’ external regulation, introjected regulation, internal regulation and their self-efficacy 

regarding their motivation. 

With regard to student determinants, the results confirm a relation between students’ 

motivation and their background characteristics (hypothesis 5). Boys report less persistence, 

motivational strategies, identified regulation, internal regulation and self-efficacy regarding 

their regulation than girls. Furthermore they report higher external regulation than girls. As to 

students’ achievement level, high achievers report a higher persistence, identified regulation, 

internal regulation, self-efficacy regarding their motivation and a lower external and 

introjected regulation than low achievers. Similarly, average achievers report a higher 

persistence and identified regulation and a lower external regulation than low achievers. 

Finally, as to the differences between high and average achievers, high achievers report more 

persistence (0.07, p <.001), more identified regulation (0.07, p = .006), more internal 

regulation (0.09, p = .003), and a higher self-efficacy regarding motivation (0.07, p = .017). 

Furthermore, they report less external (-0.17, p <.001) and introjected regulation (-0.08, p = 

.002).



 

 

 

Figure 4. Multilevel model for the motivational outcome variables (*p < .05, **p < .01, ***p <.001) with χ²(79)= 172.81, p<.001, χ²/df = 2.19, CFI = 0.98, TLI = 0.95, RMSEA = .03, SRMR = .001 at 

the student level and SRMR = .08 at the class level. 
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Discussion 

In view of understanding both the challenges that schools and teachers encounter in 

promoting self-regulated learning (SRL) in schools (Hargreaves & Goodson, 2006; Kistner et 

al., 2010; Perry et al., 2004) and students’ restricted or inefficient use of SRL (Perry et al., 2019, 

2004; Winne, 2005; Zimmerman, 2002), the current study investigates the interplay between 

school, teacher, and student determinants of SRL by means of multilevel path analyses. The 

present study is innovative as it is, to date and to our knowledge, the first study in the context 

of SRL that bridges the gap between the school, teacher, and student level by simultaneously 

studying determinants at each of these levels. This approach is useful as it permits to 

investigate the interaction between multilevel determinants and to obtain more in-depth 

understanding of how an interplay of factors can hamper or support SRL implementation in 

schools and classrooms. On the basis of prior research in the general field of education (e.g., 

De Neve et al., 2015; James & McCormick, 2009) and research on SRL in particular (e.g., 

Dignath-van Ewijk, 2016; Peeters, 2015; Peeters et al., 2016), the study selected different 

determinants at the school, teacher and student level which are believed to impact SRL 

promotion and students’ SRL competences. In this respect, the following main hypothesis was 

put forward: school culture, and particularly reflective dialogue and vision on SRL is related to 

teachers’ self-reported SRL promotion (De Neve et al., 2015; Peeters, 2015; Vandevelde, 

Vandenbussche, & Van Keer, 2012), either directly or indirectly via teachers’ SRL beliefs and 

feelings of self-efficacy regarding SRL promotion, and this SRL implementation by the teacher, 

in turn, relates to students’ SRL competences (e.g., Kistner et al., 2010; Paris & Paris, 2001; 

Perry et al., 2004; Perry & VandeKamp, 2000). Three different multilevel models were built to 

test this hypothesis with respectively the cognitive, metacognitive, and motivational 

components of SRL as outcome variables.  

The results mostly confirm the main hypothesis and the three models reveal strong parallels 

as to the interplay between school and teacher determinants. A first parallel in the model 

results draws attention to the importance of the school culture and, more specifically, to the 

presence of frequent opportunities for reflective dialogue between school team members. In 

line with prior research in the general field of education indicating that reflective dialogue is 

related to teachers’ self-efficacy and behaviour (De Neve et al., 2015), the present study 
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confirms that it is consistently and positively related to teachers’ SRL self-efficacy in a direct 

way, and indirectly via this self-efficacy to their self-reported SRL promotion in the class. While 

receiving feedback appears positive for teachers’ self-efficacy, the results, however, show no 

significant relation with teachers’ SRL beliefs about the importance of SRL for their students 

and their daily classroom practice. In the current study, the absence of this relation might be 

explained by the relatively high teacher scores on SRL beliefs, revealing that teachers generally 

acknowledge the value of SRL for their students to a high extent. Hence, it is plausible that 

teachers do not require support in the form of reflective dialogue between school team 

members in this regard, but on the contrary benefit from these reflective discussions with 

colleagues to become more self-efficacious as to the implementation of SRL in their 

classrooms.  

As to the second aspect of the school culture included in the present study (i.e., vision on SRL), 

we hypothesized a positive relation with teachers’ self-reported SRL promotion. While 

research of Peeters (2015) indicated that the absence of a school-wide vision on SRL leads to 

freestanding and unstructured SRL initiatives, the current study, however, does not show any 

significant relation with teachers’ SRL promotion, self-efficacy, nor beliefs. This finding might 

be associated with the rather low scores on SRL vision found in the current study, indicating 

that teachers generally estimate their school team as not having developed a strong and clear 

vision on SRL implementation. Hence, further research focusing on schools with respectively 

a very strong and a less elaborated vision on SRL is recommended in view of understanding 

the actual importance of the schools’ vision for teachers’ practice and beliefs (De Smul, 

Heirweg, Van Keer, & Devos, 2019). 

A second parallel in the results of the cognitive, metacognitive, and motivational model 

regards the interplay between the different teacher variables. While adding school culture 

variables to our models permitted us to explore how the school context relates to teacher 

beliefs and behaviour, mutually linking different teacher variables enabled us to investigate 

the interplay between teacher beliefs, their self-efficacy and behaviour in the specific context 

of SRL. In line with prior research (Dignath-van Ewijk, 2016; Lombaerts, Engels, & Braak, 2009; 

Koen Lombaerts et al., 2009), the model results consistently indicate that teachers who feel 

more competent to implement SRL and who attribute more value to SRL, also report more 

frequent SRL promotion. Also with regard to the mutual relation between teacher beliefs and 
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self-efficacy, the results confirm prior research (Dignath-van Ewijk, 2016) indicating that 

teachers who perceive SRL as more important for their students and instruction, report to feel 

more competent in promoting SRL. Given this strong interrelatedness between the teacher 

variables, it appears important to focus on optimizing or confirming teachers’ beliefs and their 

sense of efficacy to promote SRL, next to primarily aiming an improvement in their ability to 

promote SRL in their classrooms. Considering the aforementioned results regarding the 

relation with school culture, it seems evident that both teachers’ beliefs, their sense of efficacy 

and their behaviour might be addressed by stimulating reflective dialogue and strengthening 

the cooperation between school members by, for example, meetings or seminars focusing on 

sharing ideas and practices concerning SRL and SRL implementation, stimulating co-teaching, 

etc. Future interventional research is, however, recommended to investigate whether the 

professionalization of school teams by establishing reflective dialogue practices actually leads 

to optimized SRL beliefs, self-efficacy and SRL promotion at the teacher level and, in turn, to 

increased SRL competences at the student level. 

In addition to studying school determinants regarding SRL and the interplay of teacher 

variables, the present study simultaneously provides a unique insight in the relation between 

teachers’ self-reported SRL promotion and students’ perceived SRL, thereby also taking into 

account student background characteristics. Prior research studying this relation (e.g., Kistner 

et al., 2010; Paris & Paris, 2001; Perry et al., 2004; Perry & VandeKamp, 2000) mainly adopted 

an approach that investigated both in parallel by, for example, reporting the results of teacher 

observations and student interviews side by side, rather than by studying the direct statistical 

relation between teachers’ SRL promotion and students’ SRL competences. Contrary to our 

hypotheses based on this prior research, the results of the cognitive model revealed no 

significant relation between teachers’ self-reported SRL promotion and students’ reported use 

of surface and deep-level learning strategies. This result is surprising, but might be due to the 

instrument used for measuring teachers’ SRL promotion in the current study. When looking 

into the Self-Regulated Learning Inventory for Teachers (SRLIT; Lombaerts et al., 2007) used 

in the present study, it is clear that the instrument only questions the extent to which teachers 

promote SRL by creating a powerful learning environment with complex and challenging tasks 

(Perry et al., 2004; Ryan & Deci, 2000), while not mapping teachers’ application of direct 

instruction by modelling learning strategies and explaining their usefulness for students’ 
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learning process (Dignath & Büttner, 2013; Kistner et al., 2010). Consequently, it can be 

hypothesized that students’ use of cognitive strategies, such as rehearsing, summarizing, etc., 

will be more strongly linked to this kind of direct SRL instruction. However, since this was not 

explicitly part of the instrument used, this might explain the non-relationship found in the 

present study. Unfortunately, however, it should be noted that the SRLIT (Lombaerts et al., 

2007) is, to date and to the best of our knowledge, one of the only survey instruments 

available for measuring teachers’ SRL promotion. In this respect, it appears there is an urgent 

need for the development and validation of a new and more comprehensive instrument that 

permits the investigation of both teachers’ direct and indirect SRL instruction (Dignath et al., 

2008; Dignath & Büttner, 2008; Kistner et al., 2010; Perry, 2013; Perry et al., 2018) in view of 

understanding their relation with students’ SRL. 

Contrary to the results regarding the cognitive component in students’ SRL, the results 

concerning the metacognitive and motivational component do show significant relations with 

teachers’ self-reported SRL promotion, in particular during the performance phase of the 

learning process. However, counter to our hypothesis, these relations are negative. This 

specifically implies that the more teachers report to offer students opportunities to decide 

when to perform tasks, to keep track of and evaluate their learning progress, the less their 

students report to make use of metacognitive and motivational strategies and vice versa. A 

first possible explanation of this seemingly surprising result is that teachers might consciously 

or unconsciously tune their instruction to students’ current level of SRL. This implies that 

teachers promote SRL more actively in case they consider their students’ SRL competences as 

insufficient or ineffective and vice versa.  

A second possible explanation relates to students’ perception of their SRL competences in 

classes with teachers paying more versus less attention to SRL. More specifically, it can be 

assumed that when teachers actively promote SRL in their classrooms, their students might 

have a more accurate idea of how they should effectively regulate their learning process. 

Consequently, these students might more critically evaluate their own SRL in self-report 

questionnaires and therefore obtain lower and consequently less overestimated scores. In the 

same line of reasoning, in classrooms where SRL is not actively promoted, students might lack 

a correct view on effective learning and therefore overestimate their SRL competences. We 

believe that both avenues should be further explored in future research as the present study 
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does not permit to draw conclusions regarding the causality of the relations given the cross-

sectional nature of the data. Additional research is therefore essential to understand whether 

the level of students’ SRL competence elicits specific teacher behaviour and more SRL 

promotion, whether it is the other way around, or whether both dynamics take place 

reciprocally. In view of this, longitudinal research is indispensable as it permits to draw 

conclusions about the causality of relations. Furthermore, a combination of qualitative and 

quantitative research, by for example adopting both classroom observations and teacher 

interviews, could improve our understanding of teachers’ motives for investing more versus 

less in SRL promotion on the one hand and their perception on their students’ actual SRL 

competences on the other hand. 

Still concerning the relation between teachers’ SRL promotion and students’ SRL, the results 

of the motivational outcome model also show a significant relation between teachers’ SRL 

promotion during the evaluation phase (e.g., characterized by implementing self- and peer 

assessment and classroom discussions regarding students’ task approach) and students’ 

reported motivational strategies. However, where self-reported SRL promotion during the 

performance phase negatively relates to students’ motivation, a positive relation is found with 

SRL promotion during the evaluation phase. As it is still unclear why SRL promotion during the 

evaluation phase relates differently to students’ motivation than SRL promotion during the 

performance phase, further research is recommended. In this respect, teacher interviews and 

observations, on the one hand, could provide insight in the teachers’ approaches to 

evaluation. Student interviews, on the other hand, could shed light on students’ motivation 

and on how motivating they perceive their teachers’ evaluation practices.  

Finally, it should be noted that in the present study teachers’ SRL promotion during the 

performance and evaluation phase was associated to students’ SRL, while no relation was 

found with SRL promotion during the preparation phase. This implies that promoting SRL by 

encouraging students to actively search for information about new topics, formulating 

personal learning goals, etc. appears not to be related to students’ cognitive, metacognitive 

or motivational strategy use. However, the absence of this relation could possibly be explained 

in two ways. First, it should be taken into account that the descriptive results in the present 

study indicate that teachers only limitedly report to promote SRL in this phase of the learning 

process. In this respect, it is quite reasonable that this limited practice is insufficiently 
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ingrained in instruction to actively influence students’ SRL. Second, it is plausible that the 

absence of this relation is due to the use of a self-report questionnaire for mapping teachers’ 

SRL promotion. Further research is thus recommended using, for example, classroom 

observations to better understand teachers’ actual SRL promotion (see the ATES observation 

instrument in this regard; Dignath & Büttner, 2013).  

When studying the interplay between the different multilevel determinants in the present 

study, students’ background characteristics were also taken into consideration. In line with 

prior research (Colman et al., 2006; Malmberg et al., 2013; Vandevelde et al., 2013), the 

results of the different models show the presence of gender and achievement level 

differences in students’ SRL.  

Limitations and directions for future research 

While several limitations and suggestions for further research were already mentioned above, 

some additional issues and recommendations require further attention. A first limitation of 

the present study concerns the use of self-report questionnaires for investigating teachers’ 

SRL promotion and students’ SRL. In the literature, self-report questionnaires have often been 

criticized as they might provoke socially desirable responses and are sensitive to over- or 

underestimation of the actual behaviour (Boekaerts & Corno, 2005; Cromley & Azevedo, 

2006). Rather than mapping individuals’ actual behaviour, self-report questionnaires 

consequently shed light on the perceptions of their behaviour. Notwithstanding that we 

strongly acknowledge these limitations, we opted for self-reports in the present study for two 

reasons. First, self-report questionnaires permit a large-scale administration of data (Winne & 

Perry, 2000), which is essential in view of generalizing insights about SRL, but also in view of 

enabling data analysis such as multilevel modelling. To understand the complex interplay 

between determinants at different levels, large samples are indeed essential as student data 

needs to be connected to characteristics of their teachers and schools. Second, we opted for 

self-report questionnaires as investigating the perceptions of students and teachers can also 

contribute to a better understanding of their behaviour. Prior research shows in this respect 

that individuals relate their behaviour to its effects in terms of outcomes (e.g., achievement, 

student progress) and then evaluate the need for behavioural change (Vandevelde et al., 

2013). Hence, a correct perception of one’s own behaviour is prerequisite for possible 
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behavioural change. If our earlier stated hypothesis, namely that students in high SRL 

classrooms might have a more accurate perception of their SRL behaviour, is correct, this 

would imply that these students are actually closer to changes in their SRL behaviour and to 

more effective SRL. 

The abovementioned value of mapping perceptions, however, does not imply that the results 

of the current study should not be interpreted cautiously, taking into account that they are 

based on perceptions rather than on actual behaviour. From this point of view, further 

research is consequently needed to complement the findings of the current study. More 

specifically, at the school level, a combination of interviews and the analysis of policy 

documents could help to understand to which extent schools have a well-developed and 

shared vision on SRL and whether they actively promote reflective dialogue amongst their 

school members (De Smul et al., 2019). At the teacher level, a combination of interviews and 

observations could shed further light on teachers’ actual SRL promotion in their classroom 

(Dignath & Büttner, 2013, 2018). Finally, at the student level, on-line methods such as think-

aloud protocols, eye tracking, etc. could be used to complement students’ perceptions of their 

SRL with information about their actual observable behaviour (Heirweg, De Smul, Devos, & 

Van Keer, 2019; Scheiter, Schubert, & Schüler, 2018; Taub et al., 2016; Vandevelde, Van Keer, 

Schellings, & Van Hout-Wolters, 2015). 

A second limitation of the present study regards the operationalization of school culture from 

only the teachers’ point of view, while the perspective of, for example, school leaders, might 

diverge from that. However, research in this regard underlines that teacher reports provide a 

more reliable and nuanced image of the school context than school leader reports, as teachers 

are affected in different ways by the school leaders’ decisions (Supovitz, Sirinides, & May, 

2010). In future research it might however be interesting to simultaneously question and 

consider the school leaders’ perception on school determinants as well (Supovitz et al., 2010). 

At last, further research including other potentially relevant school, teacher, and student 

determinants regarding SRL implementation and students’ SRL competences is 

recommended. At the school level, the relation with school leadership, feedback on teachers’ 

SRL practices, etc. could be investigated (Robinson, Lloyd, & Rowe, 2008; Tuytens & Devos, 

2011), since prior research shows that school leadership, and more specifically the presence 

of instructional leadership (i.e., leadership strongly focused on teaching, education, and 
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classroom pedagogy) is positively related to teachers’ engagement in reflective dialogue 

practices (Vanblaere, 2016). At the teacher level, the interplay between teachers’ knowledge 

regarding SRL, their beliefs, self-efficacy, and SRL implementation could be explored (Dignath-

van Ewijk, 2016). Finally, at the student level, the social-economic status, the cultural 

background, the presence of parental support, etc. could be included as additional 

background characteristics (Colman et al., 2006; Hornstra, 2013; Pappas et al., 2003). 

Implications for practice and research 

In sum, the results of the present study evidence the need for further improving and 

supporting the implementation of SRL in classrooms and schools. More specifically, the results 

highlight that school leaders can play a crucial role in implementing SRL by creating and 

stimulating cooperation and discussion between school team members. This is important as 

reflective dialogue between teachers might contribute to reinforcing teacher beliefs regarding 

the value of SRL, their sense of efficacy to promote SRL and, as a result, their SRL promotion 

behaviour. Furthermore, the current study advocates for an ongoing intensive collaboration 

between researchers and practitioners in the field of SRL. Taking into account that, to date, 

most SRL interventions are still strongly researcher-directed and primarily aim to increase 

student outcomes (e.g., Cleary & Zimmerman, 2004; Ferreira, Simão, & da Silva, 2014; Perels, 

Dignath, & Schmitz, 2009; Schmitz & Wiese, 2006; Stoeger & Ziegler, 2008; Vandevelde, Van 

Keer, & Merchie, 2014) instead of teachers’ ability to independently promote SRL, researchers 

should try to bridge the gap with the classroom practice by communicating and working 

together with teachers on the implementation of SRL in their classrooms and schools by 

means of robust and ecologically valid SRL interventions (e.g., by working with teacher 

learning teams; Perry, Brenner, & MacPherson, 2015).  

  



Chapter 4 

 

 
158 

References 

Ananiadou, K., & Claro, M. (2009). 21st century skills and competences for new millennium 

learners in OECD Countries. OECD Education Working Paperss, No. 41, OECD Publishing. 

https://doi.org/10.1787/218525261154 

Bembenutty, H. (2007). Self-regulation, gender, and ethnicity. Retrieved October 2, 2015, 

from http://www.thefreelibrary.com/Self-regulation, gender, and ethnicity.-

a0172686682 

Bliese, P. D. (2000). Within-group agreement, non-independence, and reliability. In K. J. Klein 

& S. W. J. Kozlowski (Eds.), Multilevel theory, research and methods in organizations: 

Foundations, extensions and new directions (pp. 349–381). San Francisco: CA: Jossey-

Bass. Retrieved from https://www.history.ubc.ca/node/649 

Boekaerts, M., & Corno, L. (2005). Self regulation in the classroom: A perspective on 

assessment and intervention. Applied Psychology, 54(2), 199–231. 

https://doi.org/10.1111/j.1464-0597.2005.00205.x 

Cleary, T. J., & Zimmerman, B. J. (2004). Self-Regulation Empowerment Program: A school-

based program to enhance self-regulated and self-motivated cycles of student learning. 

Psychology in the Schools, 41(5), 537–550. https://doi.org/10.1002/pits.10177 

Colman, R. A., Hardy, S. A., Albert, M., Raffaeli, M., & Crockett, L. (2006). Early predictors of 

self-regulation in middle childhood. Infant and Child Development, 15(4), 421–437. 

https://doi.org/10.1002/icd. 

Cornford, I. (2002). Learning-to-learn strategies as a basis for effective lifelong learning. 

International Journal of Lifelong Education, 21(4), 357–368. 

https://doi.org/10.1080/02601370210141020 

Cromley, J. G., & Azevedo, R. (2006). Self-report of reading comprehension strategies: What 

are we measuring? Metacognition and Learning, 1(3), 229–247. 

https://doi.org/10.1007/s11409-006-9002-5 

De Neve, D., Devos, G., & Tuytens, M. (2015). The importance of job resources and self-

efficacy for beginning teachers’ professional learning in differentiated instruction. 

Teaching and Teacher Education, 47, 30–41. https://doi.org/10.1016/j.tate.2014.12.003 

De Smul, M., Heirweg, S., Van Keer, H., & Devos, G. (2019). It’s not only about the teacher! A 

qualitative study into the role of school climate in primary schools. Manuscript 

submitted for review. 

  



Do you reap what you sow? 

 

 
159 

De Smul, M., Heirweg, S., Van Keer, H., Devos, G., & Vandevelde, S. (2018). How competent 

do teachers feel instructing self-regulated learning strategies? Development and 

validation of the teacher self-efficacy scale to implement self-regulated learning. 

Teaching and Teacher Education, 71, 214–225. 

https://doi.org/10.1016/j.tate.2018.01.001 

Deci, E. L., & Ryan, R. M. (2000). The "what " and " why " of goal pursuits : Human needs and 

the self-determination of behavior. Psychological Inquiry: An International Journal for 

the Advancement of Pyschological Theory, 11(4), 37–41. 

https://doi.org/10.1207/S15327965PLI1104 

Dembo, M. H., & Eaton, M. J. (2000). Self-Regulation of Academic Learning in Middle-Level 

Schools. The Elementary School Journal, 100(5), 473–490. 

Dignath-van Ewijk, C. (2016). Which components of teacher competence determine whether 

teachers enhance self-regulated learning? Predicting teachers’ self-reported promotion 

of self-regulated learning by means of teacher beliefs, knowledge, and self-efficacy. 

Frontline Learning Research, 4(5), 83–105. Retrieved from 

http://journals.sfu.ca/flr/flr/index.php/journal/article/view/247/327 

Dignath, C., Buettner, G., & Langfeldt, H.-P. (2008). How can primary school students learn 

self-regulated learning strategies most effectively? A meta-analysis on self-regulation 

training programmes. Educational Research Review, 3(2), 101–129. 

https://doi.org/10.1016/j.edurev.2008.02.003 

Dignath, C., & Büttner, G. (2008). Components of fostering self-regulated learning among 

students. A meta-analysis on intervention studies at primary and secondary school 

level. Metacognition and Learning. https://doi.org/10.1007/s11409-008-9029-x 

Dignath, C., & Büttner, G. (2013). Assessing how teachers enhance self-regulated learning: A 

multiperspective approach. Journal of Cognitive Education and Psychology, 12(3), 338–

359. 

Dignath, C., & Büttner, G. (2018). Teachers’ direct and indirect promotion of self-regulated 

learning in primary and secondary school mathematics classes – insights from video-

based classroom observations and teacher interviews. Metacognition and Learning, 

13(2), 127–157. https://doi.org/10.1007/s11409-018-9181-x 

Dignath, C., & van der Werf, G. (2012). What teachers think about self-regulated learning: 

Investigating teacher beliefs and teacher behavior of enhancing students’ self-

regulation. Education Research International, 2012, 1–10. 

https://doi.org/10.1155/2012/741713 

  



Chapter 4 

 

 
160 

Ferreira, P. C., Simão, a. M. V., & da Silva, a. L. (2014). Does training in how to regulate one’s 

learning affect how students report self-regulated learning in diary tasks? 

Metacognition and Learning, 10(2), 199–230. https://doi.org/10.1007/s11409-014-

9121-3 

Goddard, R. D., Tschannen-moran, M., & Hoy, W. K. (2001). A multilevel examination of the 

distribution and effects of teacher trust in students and parents in urban elementary 

schools. The Elementary School Journal, 102(1), 3–17. 

Hallinger, P. (2010). Leadership for learning: What we have learned from 30 years of 

emperical research? In the Hong Kong School Principals’ Conference. Hong Kong: Hong 

Kong Institute of Education. 

Hargreaves, A., & Goodson, I. (2006). Educational change over time? The sustainability and 

nonsustainability of three decades of secondary school change and continuity. 

Educational Administration Quarterly, 42(1), 3–41. 

https://doi.org/10.1177/0013161X05277975 

Heck, R. H. (2009). Teacher effectiveness and student achievement: Investigating a multilevel 

cross-classified model. Journal of Educational Administration, 47(2), 227–249. 

https://doi.org/10.1108/09578230910941066 

Heirweg, S., De Smul, M., Devos, G., & Van Keer, H. (2019). Profiling upper primary school 

students’ self-regulated learning through self-report questionnaires and think-aloud 

protocol analysis. Learning and Individual Differences, 70(February), 155–168. 

https://doi.org/10.1016/j.lindif.2019.02.001 

Hornstra, T. E. (2013). Motivational developments in primary school: Group-specific 

differences in varying learning contexts. Doctoral dissertation, University of Amsterdam. 

Retrieved from https://dare.uva.nl/search?identifier=31cc42d4-fa49-4168-bd32-

1616b8a84712 

Hox, J. (2010). Multilevel analysis: Techniques and applications (2nd ed.). New York: NY: 

Routledge. 

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation Modeling: A 

Multidisciplinary Journal, 6(1), 1–55. https://doi.org/10.1080/10705519909540118 

James, M., & McCormick, R. (2009). Teachers learning how to learn. Teaching and Teacher 

Education, 25(7), 973–982. https://doi.org/10.1016/j.tate.2009.02.023 

  



Do you reap what you sow? 

 

 
161 

Kistner, S., Rakoczy, K., Otto, B., Dignath-van Ewijk, C., Büttner, G., & Klieme, E. (2010). 

Promotion of self-regulated learning in classrooms: Investigating frequency, quality, and 

consequences for student performance. Metacognition and Learning, 5(2), 157–171. 

https://doi.org/10.1007/s11409-010-9055-3 

Laging, A., & Voßkamp, R. (2017). Determinants of maths performance of first-year business 

administration and economics students. International Journal of Research in 

Undergraduate Mathematics Education, 3(1), 108–142. 

https://doi.org/10.1007/s40753-016-0048-8 

Lombaerts, K, Engels, N., & Braak, J. (2009). Determinants of teachers’ recognition of self-

regulated learning practices in elementary education. The Journal of Educational 

Research, 102(3), 163–173. 

Lombaerts, Koen, De Backer, F., Engels, N., van Braak, J., & Athanasou, J. (2009). 

Development of the self-regulated learning teacher belief scale. European Journal of 

Psychology of Education, 24(1), 79–96. https://doi.org/10.1007/BF03173476 

Lombaerts, Koen, Engels, N., & Athanasou, J. (2007). Development and validation of the self-

regulated learning inventory for teachers. Perspectives in Education, 25(4), 29–47. 

Lomos, C. (2011). Professional community and student achievement. School Effectivenessand 

School Improvement (Vol. 22). https://doi.org/10.1080/09243453.2010.550467 

Luyten, H., Visscher, A., & Witziers, B. (2005). School effectiveness research: From a review of 

the criticism to recommendations for further development. School Effectiveness and 

School Improvement (Vol. 16). https://doi.org/10.1080/09243450500114884 

Malmberg, J., Järvenoja, H., & Järvelä, S. (2013). Patterns in elementary school students′ 

strategic actions in varying learning situations. Instructional Science, 41(5), 933–954. 

https://doi.org/10.1007/s11251-012-9262-1 

Maslowski, R. (2001). School culture and school performance. University of Twente, The 

Netherlands.  

Muijs, D., Kyriakides, L., van der Werf, G., Creemers, B., Timperley, H., & Earl, L. (2014). State 

of the art – teacher effectiveness and professional learning. School Effectiveness and 

School Improvement, 25(2), 231–256. https://doi.org/10.1080/09243453.2014.885451 

Pappas, S., Ginsburg, H. P., & Jiang, M. (2003). SES differences in young children’s 

metacognition in the context of mathematical problem solving. Cognitive Development, 

18(3), 431–450. https://doi.org/10.1016/S0885-2014(03)00043-1 

  



Chapter 4 

 

 
162 

Paris, S. G., & Paris, A. H. (2001). Classroom applications of research on self-regulated 

learning. Educational Psychologist, 36(2), 89–101. 

https://doi.org/10.1207/S15326985EP3602_4 

Peeters, J. (2015). Teacher and school characteristics associated with self-regulated learning 

practices in primary education: A multidimensional approach. Vrije Universiteit Brussel. 

Peeters, J., De Backer, F., Kindekens, A., Triquet, K., & Lombaerts, K. (2016). Teacher 

differences in promoting students’ self-regulated learning: Exploring the role of student 

characteristics. Learning and Individual Differences, 52, 88–96. 

https://doi.org/10.1016/j.lindif.2016.10.014 

Perels, F., Dignath, C., & Schmitz, B. (2009). Is it possible to improve mathematical 

achievement by means of self-regulation strategies? Evaluation of an intervention in 

regular math classes. European Journal of Psychology of Education, 24(1), 17–31. 

https://doi.org/10.1007/BF03173472 

Perry, N. E. (1998). Young children’s self-regulated learning and contexts that support it. 

Journal of Educational Psychology, 90(4), 715–729. https://doi.org/10.1037/0022-

0663.90.4.715 

Perry, N. E. (2013). Understanding classroom processes that support children’s self-

regulation of learning. BJEP Monograph Series - Self-Regulation and Dialogue in Primary 

Classrooms, II(10), 45–67. 

Perry, N. E., Brenner, C. A., & MacPherson, N. (2015). Using teacher learning teams as a 

framework for bridging theory and practice in self-regulated learning. In T. J. Cleary 

(Ed.), Self-regulated learning interventions with at-risk youth: Enhancing adaptability, 

performance, and well-being (pp. 229–250). Washington, DC, US: American 

Psychological Association, xv, 305 pp. 

Perry, N. E., Hutchinson, L. R., Yee, N., & Määttä, E. (2018). Advances in understanding young 

children’s self-regulation of learning. In D. H. Schunk & J. A. Greene (Eds.), Handbook of 

self-regulation of learning and performance (2nd Ed.) (pp. 458–472). New York: 

Routledge. 

Perry, N. E., Mazabel, S., & Yee, N. (2019). Using self-regulated learning to support students 

with learning disabilities in classrooms. Chapter Submitted for Review in Handbook of 

Educational Psychology and Students with Special Needs. 

Perry, N. E., Phillips, L., & Dowler, J. (2004). Examining features of tasks and their potential to 

promote self-regulated learning. Teachers College Record, 106(9), 1854–1878. 

https://doi.org/10.1111/j.1467-9620.2004.00408.x 

  



Do you reap what you sow? 

 

 
163 

Perry, N. E., & VandeKamp, K. J. O. (2000). Creating classroom contexts that support young 

children’s development of self-regulated learning. International Journal of Educational 

Research, 33(7–8), 821–843. https://doi.org/10.1016/S0883-0355(00)00052-5 

Pintrich, P. R. (2004). A conceptual framework for assessing motivation and self-regulated 

learning in college students. Educational Psychology Review, 16(4), 385–407. 

https://doi.org/10.1007/s10648-004-0006-x 

Robinson, V. M. J., Lloyd, C. a., & Rowe, K. J. (2008). The impact of leadership on student 

outcomes: An analysis of the differential effects of leadership types. Educational 

Administration Quarterly, 44(5), 635–674. https://doi.org/10.1177/0013161X08321509 

Ryan, R. M., & Deci, E. L. (2000a). Intrinsic and extrinsic motivations: Classic definitions and 

new directions. Contemporary Educational Psychology, 25(1), 54–67. 

https://doi.org/10.1006/ceps.1999.1020 

Ryan, R. M., & Deci, E. L. (2000b). Self-determination theory and the facilitation of intrinsic 

motivation, social development, and well-being. American Psychologist, 55(1), 68–78. 

https://doi.org/10.1037/0003-066X.55.1.68 

Scheiter, K., Schubert, C., & Schüler, A. (2018). Self-regulated learning from illustrated text: 

Eye movement modelling to support use and regulation of cognitive processes during 

learning from multimedia. British Journal of Educational Psychology, 88(1), 80–94. 

https://doi.org/10.1111/bjep.12175 

Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003). Evaluating the fit of structural 

equation ùodels: Tests of significance and descriptive goodness-of-fit measures. 

Methods of Psychological Research Online, 8(2), 23–74. 

https://doi.org/10.1002/0470010940 

Schmitz, B., & Wiese, B. S. (2006). New perspectives for the evaluation of training sessions in 

self-regulated learning: Time-series analyses of diary data. Contemporary Educational 

Psychology, 31(1), 64–96. https://doi.org/10.1016/j.cedpsych.2005.02.002 

Schneider, W. (2008). The development of metacognitive knowledge in children and 

adolescents: Major trends and implications for education. Mind, Brain and Education, 

2(3), 114–121. https://doi.org/10.1111/j.1751-228X.2008.00041.x 

Steinbach, J., & Stoeger, H. (2016). How primary school teachers’ attitudes towards self-

regulated learning (SRL) influence instructional behavior and training implementation in 

classrooms. Teaching and Teacher Education, 60, 256–269. 

https://doi.org/10.1016/j.tate.2016.08.017 

  



Chapter 4 

 

 
164 

Stoeger, H., & Ziegler, A. (2008). Evaluation of a classroom based training to improve self-

regulation in time management tasks during homework activities with fourth graders. 

Metacognition and Learning, 3, 207–230. https://doi.org/10.1007/s11409-008-9027-z 

Südkamp, A., Kaiser, J., & Möller, J. (2012). Accuracy of teachers’ judgments of students’ 

academic achievement: A meta-analysis. Journal of Educational Psychology, 104(3), 

743–762. https://doi.org/10.1037/a0027627 

Supovitz, J., Sirinides, P., & May, H. (2010). How principals and peers influence teaching and 

learning. Educational Administration Quarterly, 46(1), 31–56. 

https://doi.org/10.1177/1094670509353043 

Taub, M., Mudrick, N. V, Azevedo, R., Millar, G. C., Rowe, J., & Lester, J. (2016). Using multi-

level modeling with eye-tracking data to predict metacognitive monitoring and self-

regulated learning with crystal island. In A. Micarelli, J. Stamper, & K. Panourgia (Eds.), 

International Conference on Intelligent Tutoring Systems (pp. 240–246). Dordrecht, The 

Netherlands: Springer. 

Tuytens, M., & Devos, G. (2011). Stimulating professional learning through teacher 

evaluation: An impossible task for the school leader? Teaching and Teacher Education, 

27(5), 891–899. https://doi.org/10.1016/j.tate.2011.02.004 

Vanblaere, B. (2016). Working together, learning together? A study into professional learning 

communities and experienced teachers’ learning outcomes. 

Vanderlinde, R., & van Braak, J. (2010). The e-capacity of primary schools: Development of a 

conceptual model and scale construction from a school improvement perspective. 

Computers and Education, 55(2), 541–553. 

https://doi.org/10.1016/j.compedu.2010.02.016 

Vandevelde, S. (2015). The challenge of assessing and promoting late primary school 

children’s self-regulated learning. Exploring the impact of student tutoring (Doctoral 

Dissertation). Ghent University. Retrieved from 

https://biblio.ugent.be/publication/6866556 

Vandevelde, S., Van Keer, H., & Merchie, E. (2014). The Challenge of Promoting Self-

Regulated Learning among Primary School Children with a Low Socio- Economic and 

Immigrant Background. Journal of Educational Research, 110(2), 1–77. 

https://doi.org/10.1080/00220671.2014.999363 

Vandevelde, S., Van Keer, H., & Rosseel, Y. (2013). Measuring the complexity of upper 

primary school children’s self-regulated learning: A multi-component approach. 

Contemporary Educational Psychology, 38(4), 407–425. 

https://doi.org/10.1016/j.cedpsych.2013.09.002 



Do you reap what you sow? 

 

 
165 

Vandevelde, S., Van Keer, H., Schellings, G., & Van Hout-Wolters, B. (2015). Using think-aloud 

protocol analysis to gain in-depth insights into upper primary school children’s self-

regulated learning. Learning and Individual Differences, 43, 11–30. 

https://doi.org/10.1016/j.lindif.2015.08.027 

Vandevelde, S., Vandenbussche, L., & Van Keer, H. (2012). Stimulating self-regulated learning 

in primary education: Encouraging versus hampering factors for teachers. Procedia - 

Social and Behavioral Sciences, 69, 1562–1571. 

https://doi.org/10.1016/j.sbspro.2012.12.099 

Veenman, M. V. J., Van Hout-Wolters, B. H. a. M., & Afflerbach, P. (2006). Metacognition and 

learning: Conceptual and methodological considerations. Metacognition and Learning, 

1(1), 3–14. https://doi.org/10.1007/s11409-006-6893-0 

Wahlstrom, K. L., & Louis, K. S. (2008). How teachers experience principal leadership: The 

roles of professional community, trust, efficacy, and shared responsibility. Educational 

Administration Quarterly, 44(4), 458–495. https://doi.org/10.1177/0013161X08321502 

Winne, P. H. (2005). A perspective on state-of-the-art research on self-regulated learning. 

Instructional Science, 33(5–6), 559–565. https://doi.org/10.1007/s11251-005-1280-9 

Winne, P. H., & Perry, N. (2000). Measuring self-regulated learning. In M. Boekaerts, P. R. 

Pintrich, & M. Zeidner (Eds.), Handbook of self-regulation (pp. 531–566). San Diego, CA: 

Academic Press. 

Witziers, B., Bosker, R. J., & Krüger, M. L. (2003). Educational leadership and student 

achievement: The elusive search for an association. Educational Administration 

Quarterly, 39(3), 398–425. https://doi.org/10.1177/0013161X03253411 

Zimmerman, B. J. (1986). Becoming a self-regulated learner: Which are the key 

subprocesses? Contemporary Educational Psychology, 11(4), 307–313. 

https://doi.org/10.1016/0361-476X(86)90027-5 

Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into 

Practice, 41(2), 64–71. 

Zimmerman, B. J., & Martinez-Pons, M. (1990). Student differences in self-regulated 

learning: Relating grade, sex, and giftedness to self-efficacy and strategy use. Journal of 

Educational Psychology, 82(1), 51–59. https://doi.org/10.1037/0022-0663.82.1.51 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on:  

Heirweg, S., De Smul, M., Devos, G., & Van Keer, H. (under review). The long road from teacher 

professional development to student improvement: A school-wide professionalization on self-

regulated learning in primary education. Teaching and Teacher Education. 

 

5 

  

The long road from teacher professional 

learning to student improvement:  

A school-wide professional 

development program on self-regulated 

learning in primary education 



 

 



The long road from teacher professional learning to student improvement 

 

 
169 

Chapter 5 

The long road from teacher professional learning to student 

improvement: A school-wide professional development program on 

self-regulated learning in primary education 

Abstract  

While self-regulated learning (SRL) is crucial for student achievement, different studies 

evidence that teachers and schools struggle with the challenging task of effectively promoting 

SRL in their students. Therefore, the current study reports on a one-year school-wide 

professional development program (PDP) that was designed according to Desimone’s 

principles of effective professional learning. A quasi-experimental pretest – posttest design 

was used with 10 schools randomly assigned to the experimental group (EG) and 10 schools 

to the control group (CG). As the present study aimed to analyse how far the effects of the 

PDP reach, the impact on teachers’ SRL beliefs and self-efficacy, their self-reported SRL 

promotion behaviour and on students’ SRL competences and achievement scores was 

investigated both before and after the intervention. To achieve this, data were gathered from 

40 fifth and sixth grade teachers (nEG = 22 , nCG = 18) and their 747 upper primary school 

students (nEG = 448 , nCG = 299). Analysis of covariance were used to study teacher-level effects, 

while multilevel analysis were adopted to investigate effects on students’ outcomes. Results 

indicate that the PDP generated an increase in teachers’ self-reported SRL promotion, while 

no significant effect on their SRL beliefs and SRL self-efficacy could be found. Similarly, results 

overall indicate the absence of a desired effect of the intervention at the student level. 

Different explanations for the present results and recommendations for future research are 

discussed.  
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Introduction 

Research convincingly shows the importance of self-regulated learning (SRL) for 

understanding differences in academic achievement. Different studies indeed indicate that 

students who effectively combine the three components of SRL, namely cognition (i.e., 

rereading, rehearsing, summarizing), metacognition (i.e., setting goals, planning, monitoring, 

self-evaluation) and motivation (i.e., motivation for learning, task interest) obtain higher 

achievement scores in an academic context (e.g., Kistner et al., 2010; Mega, Ronconi, & De 

Beni, 2014; Pintrich, 1999; Pintrich & De Groot, 1990). However, SRL competences are also 

crucial for the development of lifelong learning skills (Cornford, 2002; Dignath, Buettner, & 

Langfeldt, 2008; Schunk, 2005; Zimmerman, 2002) and, consequently, for a successful future 

career. Unfortunately, different studies evidence that many students struggle to effectively 

regulate their learning and that large variations in students’ SRL competences exist (Heirweg, 

De Smul, Devos, & Van Keer, 2019; Perry, Mazabel, & Yee, 2019; Perry, Phillips, & Dowler, 

2004; Vandevelde, Van Keer, Schellings, & Van Hout-Wolters, 2015; Winne, 2005; 

Zimmerman, 2002). While first signs of self-regulation already occur at a young age (Colman, 

Hardy, Albert, Raffaeli, & Crockett, 2006; Perry et al., 2004; Whitebread et al., 2009; Winne, 

1997), many students do not spontaneously evolve towards more advanced levels of SRL 

(Boekaerts, 1997; Desoete, 2008; Schneider, 2008). These findings urged researchers to call 

for the promotion of SRL already from a young age on (Dignath & Büttner, 2008; Perry, 2013). 

By already promoting students’ SRL in primary school, they can be offered many opportunities 

to gradually acquire these complex skills and the development of academic ineffective 

behaviours can be prevented (Cleary & Chen, 2009; Pajares, 2002).  

It needs no further explanation that teachers are essential key actors in the promotion of self-

regulated learning. More specifically, teachers can promote SRL in their students by (1) 

teaching students how, when, and why to use different learning strategies (explicit direct 

instruction), (2) by modelling the desired behaviour (implicit direct instruction), and (3) by 

creating a powerful learning environment that fosters autonomy, meaningful choices, 

provides differentiated support and that involves students in the evaluation process in order 

to give them sufficient opportunities to practice SRL (Dignath et al., 2008; Dignath & Büttner, 

2008; Kistner et al., 2010; Perry, 2013; Perry, Hutchinson, Yee, & Määttä, 2018). While 

teachers are thus able to foster SRL in their students, this is nevertheless a challenging and 
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complex task and observational studies consequently reveal that teachers, to date, only 

limitedly promote SRL in their classrooms (Bolhuis & Voeten, 2001; Dignath & Büttner, 2018). 

Even though they attribute great value to SRL for their students and their practice (Dignath-

van Ewijk, 2016; James & McCormick, 2009; Peeters, De Backer, Kindekens, Triquet, & 

Lombaerts, 2016; Steinbach & Stoeger, 2016), they simultaneously express to feel rather 

insecure on how to adequately foster self-regulation (Dignath-van Ewijk, 2016; Steinbach & 

Stoeger, 2016). In view of improving the current educational practice and better preparing 

teachers to this demanding task, effective professional development (PD) initiatives are 

consequently indispensable (Bakkenes, Vermunt, & Wubbels, 2010; Dignath & Büttner, 2018; 

Spruce & Bol, 2014). In this regard, the comprehensive general theoretical framework of 

Desimone (2009) clearly summarizes the positive effects of professional development 

programs (PDP) on both teachers and students (see Figure 1; Merchie, Tuytens, Devos, & 

Vanderlinde, 2018). According to Desimone (2009), effective professional learning will most 

likely first lead to an increase in teachers’ knowledge, attitudes and skills. This improvement 

in their knowledge and skills might then lead to changes in their instruction, which can finally 

foster an improvement in students’ results (e.g., achievement scores, motivation, self-

regulation). To realize these effects at both the teacher and student level, Desimone (2009) 

however emphasizes that PDP should be well-developed with attention to five indicators of 

quality. More specifically, the programs are more likely to foster teachers’ knowledge and 

skills and to improve student achievement if they include (1) a content focus, (2) active 

learning, (3) coherence, (4) sufficient duration and (5) collective participation. As to the 

content focus, Desimone’s framework (2009) underlines the importance of providing PD 

activities that focus on specific subject matter content and on how students learn this content. 

Second, PDP are more effective when active learning is assured by involving teachers in 

discussions, providing useful feedback, observing their classroom practice, encouraging them 

to observe (expert) teachers, etc. Rather than passively transferring information, the active 

construction of knowledge and skills should consequently be inherent to professional 

development (Desimone, 2009). Third, coherence refers to the fact that effective PDP should 

be well-aligned with teachers’ beliefs and knowledge, as well as compatible with policy 

regulations (e.g., attainment goals, curriculum guidelines). Fourth, also the duration of the 

program should be considered as interventions of sufficient duration, spread over a longer 

period of time, are more effective in promoting PD. In this regard, PDP of twenty or more 
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hours of contact time, spread over an entire semester, are considered the benchmark. A fifth 

and final characteristic of effective PD concerns the collective participation, which refers to 

the importance of involving different teachers of the same school or same grade in view of 

stimulating interaction and cooperation between team members (Desimone, 2009). 

 

Figure 1. Desimone’s (2009) framework for studying the effects of professional development 

In the literature on SRL, a relatively large amount of intervention studies have already been 

conducted (e.g., Cleary & Zimmerman, 2004; Perry, Brenner, & MacPherson, 2015; Perry et 

al., 2004; Stoeger & Ziegler, 2008). While these studies generally report only small to medium 

effect sizes, they nevertheless underline that interventions can contribute to improving SRL 

(Dignath & Büttner, 2008). However, when critically comparing the existing SRL interventions 

with Desimone’s (2009) theoretical framework, two important issues come to the fore. First, 

as to the effects that the interventions target, it should be noted that the majority of the 

studies primarily aim at an effect at the student level (e.g., Cleary & Zimmerman, 2004; 

Ferreira, Simão, & da Silva, 2014; Perels, Dignath, & Schmitz, 2009; Schmitz & Wiese, 2006; 

Stoeger & Ziegler, 2008; Vandevelde, Van Keer, & Merchie, 2014). Their main goal is to obtain 

and measure an improvement in students’ SRL competences or achievement, rather than to 

increase teachers’ attitudes and skills regarding SRL. From a methodological point of view, 

these interventions often adopt a researcher-designed instructional programme that, for 

example, encourages students to use pre-defined problem-solving strategies or to complete 

standardized reflection schemes (Dignath et al., 2008; Dignath & Büttner, 2008). While these 

interventions may be either executed by the researchers or by the actual classroom teachers, 

they are in any case strongly researcher-directed. Consequently, they do not primarily aim to 
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enhance teachers’ ability to independently design challenging tasks, foster student autonomy, 

embed meaningful choice, etc. across different subjects and tasks. Fortunately, the insight is 

growing that teachers are the main facilitators of SRL (Dignath & Büttner, 2008) and that their 

ability to independently foster SRL should therefore be strengthened in order to achieve 

sustainable intervention effects. Although still very limited, the number of professional 

development studies that explicitly aim at an improvement of teachers’ SRL attitudes and skills 

are fortunately increasing (e.g., Butler, Lauscher, Jarvis-Selinger, & Beckingham, 2004; 

Dignath-van Ewijk, 2018; Perry, Brenner, & MacPherson, 2015; Senders, Sins, & Vrieling, 2019; 

Steinbach & Stoeger, 2016; Xu & Ko, 2019). Similar to the studies that aim at an effect at the 

student level, they however often one-sidedly focus on measuring changes at the teacher 

level, while ignoring potential effects on student outcomes. In this respect and on the basis of 

Desimone’s framework (2009), it can be concluded that there is, to date, a lack of SRL 

interventions that simultaneously target and measure effects at both the teacher and the 

student level.  

Second, it should be noted that many intervention studies do not meet the five features of 

effective PD as defined by Desimone (2009). When considering interventions that include 

some sort of teacher professional development, the majority of the studies meet the 

guidelines regarding content focus, active learning and coherence, but they do not comply in 

terms of duration and collective participation. As to content focus, all studies concentrate on 

the subject of SRL as they aim to foster cognitive, metacognitive or motivational strategy use, 

often within a particular subject (e.g., mathematics, writing skills; Ferreira et al., 2014; Senders 

et al., 2019; Steinbach & Stoeger, 2016; Stoeger & Ziegler, 2008; Vandevelde et al., 2014). 

Furthermore, the studies generally adopt a design with active learning as teachers are 

provided with opportunities for discussion with researchers, stimulated to collaborate with 

other participants, take part in interactive workshops, etc. (e.g., Butler, Lauscher, Jarvis-

Selinger, & Beckingham, 2004; Ferreira et al., 2014; Perry et al., 2015; Perry, Phillips, & 

Hutchinson, 2006a; Steinbach & Stoeger, 2016). Finally, while the studies did not specifically 

measure or target coherence with teachers’ beliefs, it can however be argued that SRL 

interventions generally comply with this feature. Prior research for instance evidences that 

teachers belief SRL to be important for their students (e.g., Dignath-van Ewijk, 2016), 

suggesting that interventions aiming at fostering SRL will be in line with their beliefs. Similarly, 
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SRL was recognized as an important attainment goal in many educational systems (Ananiadou 

& Claro, 2009) and therefore SRL interventions will most likely be coherent with policy 

guidelines. In contrast, as to the duration, the PD of teachers is often not staggered over time, 

rather short-term and consequently does not meet the benchmark of twenty contact hours 

(Dignath-van Ewijk, 2018; Ferreira et al., 2014; Steinbach & Stoeger, 2016; Stoeger & Ziegler, 

2008). Furthermore, as to collective participation, the professional development of teachers 

is often focused on individual teachers, rather than on (almost) entire school teams (e.g., 

Ferreira et al., 2014; Perry et al., 2015; Senders et al., 2019; Steinbach & Stoeger, 2016; 

Stoeger & Ziegler, 2008). This is striking when considering that prior research evidences that 

SRL is a complex competence that should be gradually developed and supported throughout 

students’ academic career (Dignath et al., 2008; Perry, 1998; Schneider, 2008; Veenman, Van 

Hout-Wolters, & Afflerbach, 2006; Zimmerman, 2002). While the latter calls for a school-wide 

promotion of SRL, intervention studies aiming at professional learning in entire school teams, 

are unfortunately still very rare.  

Considering the above, the current study aims to contribute to the existing research by 

conducting a one-year PDP on SRL designed according to Desimone’s (2009) features of 

effective PD. The main goal of this study is to investigate how far the effects of the PDP extend 

within Desimone’s framework (see Figure 1; Desimone, 2009). More particularly, the following 

research questions are addressed:  

RQ1: Does the PDP lead to positive changes in teachers’ beliefs regarding SRL and their 

sense of efficacy for supporting SRL?  

RQ2: Does the PDP lead to positive changes in teachers’ SRL promoting behaviour?  

RQ3: Does the PDP lead to positive changes in students’ use of cognitive, 

metacognitive, and motivational strategies and to increases in their achievement 

scores?  
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Method 

Participants 

For the present study, an open call for participation was launched on different teacher 

platforms (e.g., a wide-spread teacher journal, Facebook groups). Twenty Flemish (Belgian) 

school teams (i.e., 1st to 6th grade teachers, special educational needs (SEN) teachers, SEN 

coordinators, school leaders) volunteered for participation in the PDP. The school teams were 

randomly divided over the experimental (EG; n = 10 schools) and control group (CG, n = 10 

schools). Experimental and control schools were matched based on school size, school context 

(i.e., city vs. countryside), and the percentage of low socio-economic status students attending 

the schools. Schools assigned to the control condition were informed about the possibility to 

take part in the PDP in the following school year.  

A total of 130 school members (nEG = 75 , nCG = 55) participated in the PDP and completed an 

online questionnaire both before and after the intervention. However, as the current study 

aims to connect effects of the PDP at the teacher and student level, only fifth and sixth grade 

teachers were included in the analysis of the present study. This group of 40 teachers (nEG = 

22 , nCG = 18) consisted of 19 fifth, 17 sixth and 4 multigrade teachers, with a mean age of 

37.15 years (SD = 7.96) and 14.33 years of experience in education (SD = 8.50). In line with the 

actual Flemish teacher population, the majority of the teachers were female (n = 31, 77.55%). 

As to their 747 students (nEG = 448 , nCG = 299), 376 fifth (50.3%) and 371 (49.7%) sixth graders 

participated in the study. Boys (n = 372; 49.9%) and girls (n = 373; 50.1%) were equally 

represented in the sample. Students had a mean age of 10.37 years (SD = 0.71) at pretesting 

and the majority of the students (70.8%) were Dutch speaking, which is the language of 

instruction in Flanders. Furthermore, 10.1% of the students indicated that they mainly speak 

French at home (second official language in Belgium), while 19.1% reported to speak a foreign 

language (e.g., Polish, Turkish).  
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Design of the professional development program 

 A quasi-experimental intervention study was conducted with a pretest-posttest design (see 

Figure 2). The professional development program consisted of 6 sessions with the entire 

primary school team (i.e., 1st to 6th grade teachers, SEN teachers and coordinators, school 

leaders). While 4 sessions were organized in-school, two sessions were organized plenary for 

all ten intervention schools. Table 1 provides an overview of the entire PDP with the duration, 

content and aims of each session, as well as the professional learning assignments that were 

given to schools in-between sessions. 

 

 

 

 

 

As illustrated in Table 1, the PDP is grounded in the existing SRL literature and brings together 

the most important insights and principles for promoting SRL. While the content of each 

session was carefully selected by different experts in the field of SRL, the entire programme 

was also designed according to the five features of effective professional development 

defined by Desimone (2009). Table 2 illustrates how each of the features of Desimone’s 

framework (2009) were imbedded in the current PDP.  

  

September - October 
2017 

Pretest teacher + 
students  

 

October 2017 – May 
2018 

6 coaching sessions 

 

June 2018 

Posttest teacher + 
students  

 

Figure 1.Overview of the entire research procedure 



 

 

Table 1. Overview of the timing, duration, content and theoretical grounding of each session and in-between session assignments 

Session, timing, duration 
Content and theoretical 
grounding  

 

Primary aim of the session 

 In-between session assignments 
and duration 

1. Plenary session October 

2017 (3.5h) 

 

General session on SRL 

(based on Pintrich, 2000; 

Zimmerman, 2000) 

 (1) Assuring similar knowledge on SRL in all participants, (2) 

introducing participants to the evidence base and the 

importance of SRL, (3) providing schools with a detailed report 

of their teachers’ and students’ pretest scores 

 Analysing their own schools’ 

strengths and weaknesses; 

defining school-specific goals  

(+/- 3 hours) 

2. In-school session 

November - December 2017 

(2.5h) 

Direct instruction (based on 

Dignath & Büttner, 2018; 

Kistner et al., 2010, etc.) 

 (1) Making participants aware of the importance of direct 

instruction, (2) providing insight in how to implement direct 

strategy instruction 

 Observing and discussing a 

colleague’s use of direct 

instruction (+/- 1.5 hours) 

3. In-school session 

January 2018 (2.5h) 

 

Indirect instruction 

(Dignath & Büttner, 2018; 

Kistner et al., 2010; Perry et 

al., 2018; Perry & 

VandeKamp, 2000) 

 (1) Building experience in recognizing and developing 

meaningful and complex tasks, (2) critically evaluating the 

presence of autonomy and student choice (i.e., what, how, who, 

where, when), (3) underlining the importance of the balance 

between challenge and support 

 Plan or brainstorm on a school-

wide project that is in line with 

the principles of indirect 

instruction (+/- 2.5 hours) 

4. In-school session 

February 2018 (2.5h) 

Motivation  

(Deci & Ryan, 2000; Ryan & 

Deci, 2000) 

 (1) Providing insight in quality differences in students’ 

motivation, (2) enhancing teachers’ knowledge on how to 

improve autonomous motivation 

 Analysing their own students’ 

motivational profile (+/- 1 hour) 

5. In-school session 

March 2018 (2.5h) 

 

Evaluation  

(Perry & VandeKamp, 2000; 

Vandevelde, Van Keer, & 

Rosseel, 2013) 

 (1) Stimulating reflection on teachers’ personal evaluation style, 

(2) providing insight in how to develop evaluation practices that 

support SRL (i.e., success criteria, feedback, monitoring 

feedback), (3) providing tools to evaluate SRL at the student and 

school level 

  Reflecting on the PD process and 

preparing a presentation about 

SRL implementation practices in 

their own school (+/- 3 hours) 

6. Plenary session 

May 2018 (3h) 

Sharing good practices on 

SRL between schools  

 (1) Creating dialogue between schools by asking them to 

present the SRL promotion practices in their own school, to 

share good practices and ideas, (2) encouraging schools to 

continue embedding and developing the SRL innovation after 

the PDP 
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Table 2. Implementation of Desimone’s (2009) features of effective PD in the current study’s PDP 

Principle Examples of implementation 

Content focus (1) The intervention focused on the promotion of cognitive, metacognitive and 

motivational strategies in primary education 

(2) The intervention was grounded in the SRL literature 

Active learning The intervention engaged teachers in active learning by: 

(1) providing time and opportunities to discuss their beliefs on SRL and their SRL 

promotion practices with their colleagues 

(2) involving teachers in concrete exercises in view of processing the content 

(e.g., evaluating and developing a challenging task, analysing students’ 

motivational profile, analysing their own evaluation style)  

(3) encouraging teachers to observe and discuss each other’s instructional 

practice by means of a provided observation scheme 

(4) encouraging teachers to share practice examples with their colleagues, as 

well as with members of other schools 

Coherence  Coherence with teachers’ beliefs and policy guidelines was assured by: 

(1) underlining the importance of SRL (see Table 1; plenary session 1) 

(2) connecting the PDP content to the extracurricular attainment goals ‘learning 

to learn’ 

Duration The PDP was extended over an entire school year and the benchmark of 20 

contact hours was reached by: 

(1) organizing six coaching sessions of at least 2-3 hours 

(2) assuring further collaboration on SRL by asking school teams to complete 

in-between session assignments (total duration of approximately 11 hours; see 

Table 1) 

(3) staying in contact with schools in-between sessions by means of e-mail 

Collective participation Schools were required to participate in the PDP with their entire primary school 

team. Collaboration between the school members was assured by: 

(1) encouraging discussion on the session content  

(2) providing assignments that require collaboration both during and in-

between sessions 
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To ensure that the PDP was in line with the in Table 2 outlined features of effectiveness, the 

quality of each session was evaluated by means of an evaluation form based on Desimone’s 

(2009) framework (see Table 3). School members were asked to anonymously rate, on a 5-

point Likert scale (ranging from ‘I completely disagree’ to ‘I completely agree), to which extent 

these principles of effectiveness were present in each session. The average quality of the 

sessions was rated at 3.84 (SD = 0.74) by all school members (n = 130).  

Furthermore, efforts were also made to ensure the quality of the PDP by guaranteeing 

treatment fidelity. As illustrated in Table 1, the duration and content of each of the coaching 

sessions was predefined to ensure comparability between schools. Furthermore, coaching 

sessions were all guided and supervised by the researchers to ensure qualitative and on-topic 

discussions. However, as different studies underline the importance of adapting professional 

development to the schools’ specific context (e.g., initial situation, student population, 

personal teacher characteristics) and needs (Boekaerts & Corno, 2005; Perry et al., 2015, 

2018), time was also provided at the end of each in-school session to tackle school-specific 

goals. In this regard, schools were asked to define a specific project on the basis of their 

strengths, weaknesses, and their current needs. This resulted in a variety of school-specific 

projects, ranging from the development of a school-wide vision on the promotion of specific 

SRL strategies, to the development of a new evaluation system or new school-diaries that 

encourage students to plan and monitor their work.   

Table 3. Evaluation of the quality of the coaching sessions on the basis of Desimone’s framework 
(2009) 

Feature1  Example item M SD 

Content focus e g., ‘During the sessions, there was attention for 

promoting SRL and this content was linked to my daily 

classroom practice.’ 

3.68 0.95 

Active learning e.g., ‘I actively learned and collaborated on the topic of 

self-regulated learning during this session.’ 

3.69 0.85 

Coherence e.g., ‘The topics that were tackled during this sessions 

were coherent with my personal goals as a teacher/school 

leader/SEN coordinator.’ 

3.70 0.90 

Collective participation e.g., ‘During the session, there was sufficient attention for 

the connectedness between participants.’ 

3.67 0.90 

Note. 1Participants were not asked to evaluate the duration of the PDP, but this was monitored by the researchers.  
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Measures 

Teacher measures 

Teachers’ SRL beliefs, their self-efficacy regarding SRL, and their SRL promotion were 

investigated by means of a digitalized questionnaire (see Table 4). 

Teachers’ beliefs regarding SRL were measured by means of the Self-Regulated Learning 

Teacher Belief Scale (SRLTB; Lombaerts, De Backer, Engels, van Braak, & Athanasou, 2009). 

This validated instrument permits to investigate the value that teachers’ attribute to SRL for 

their students and their classroom practice. 

Teachers’ self-efficacy to implement SRL was investigated through the Teacher Self-Efficacy 

Scale to Implement Self-Regulated Learning (TSES-SRL; De Smul, Heirweg, Van Keer, Devos, & 

Vandevelde, 2018). The TSES-SRL explores how competent teachers feel in directly or 

indirectly promoting SRL by providing direct instruction, building in choice, challenging tasks 

and evaluation in their classroom practice.  

The Self-Regulated Learning Inventory for Teachers (SRLIT; Lombaerts, Engels, & Athanasou, 

2007) was used to measure teachers’ SRL promotion. The SRLIT is a validated self-report 

instrument that investigates the extent to which teachers promote SRL in their students 

during the preparation (e.g., linking to prior knowledge), performance (e.g., monitoring time 

and progress) and evaluation phase (e.g., self-evaluation) of the learning process. 
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Table 4. Description and internal consistency of the teacher scales. 

    Cronbach’s α 

Scale Subscales Items Example item Pretest Posttest 

Self-Regulated 

Learning Teacher 

Belief Scale 

(Lombaerts et al., 

2009) 

- 9 e g., ‘Each pupil should be 

given the opportunity to 

regulate his/her own learning’ 

.77 .74 

Teacher Self-

Efficacy Scale to 

Implement Self-

Regulated Learning 

(De Smul et al., 

2018) 

Direct instruction 7 e.g., ‘How well can you teach 

your students which SRL 

strategies exist?’ 

.87 .81 

Providing choices 5 e.g., ‘How well can you allow 

students to make their own 

choices about the goals and 

expectations they set for 

themselves?’ 

.90 .86 

Providing challenges 

and complex tasks 

6 e.g., ‘How well can you present 

challenging exercises that can 

be solved in different ways?’ 

.84 .82 

Building in evaluation 3 e.g., ‘How well can you let your 

students reflect on their own 

learning process?’ 

.91 .74 

Self-Regulated 

Learning Inventory 

for Teachers 

(Lombaerts et al., 

2007) 

SRL promotion in the 

preparation phase 

6 e.g., ‘I tell my pupils to ask 

questions in order to find 

answers to task problems’ 

.79 .82 

SRL promotion in the 

performance phase 

7 e.g. ‘My pupils determine the 

order in which they complete 

their tasks.’ 

.80 .87 

SRL promotion in the 

evaluation phase 

7 e.g. ‘My pupils evaluate their 

own learning performances’ 

.82 .84 



Chapter 5 

 

 
182 

Student measures 

At the student level, information was gathered on (1) students’ background characteristics, 

(2) their use of SRL strategies, and (3) their performance scores. 

Student background characteristics. Information about students’ gender, general 

achievement level, and home language was registered. Due to the absence of central 

examinations in Flanders and in line with prior research (e.g., De Smedt et al., 2018) students’ 

general achievement level was based on teacher judgment. This was opted for, since prior 

research (Südkamp, Kaiser, & Möller, 2012) shows strong congruency between teachers’ 

judgments and actual performance on standardized testing. More specifically, teachers were 

asked to indicate for each student whether they generally perform ‘below average’, ‘on 

average’ or ‘above average’.  

Students’ use of SRL strategies was investigated by means of a two-step method. First, 

students were asked to study an informative text on, respectively, seahorses (pretest; 492 

words) and hummingbirds (posttest; 545 words). This informative text was presented 

together with five mental calculation exercises, six French vocabulary words, and an optional 

connect-the-dot game. By presenting students with these additional assignments, we aimed 

to create a realistic learning setting with ample opportunities for implementing SRL strategies 

across tasks (e.g., planning the order of the assignments, regulating progress and time). 

Students were informed to have 50 minutes time to complete all assignments. The presence 

of a clock was assured, but to avoid an elicited monitoring of time, no further time indications 

were provided. Students could use all materials that are normally available when studying 

(e.g., highlighters, pen, dictionary) and they were encouraged to approach the assignments as 

they would usually do at home. 

Second, students were asked to report on the SRL strategies used while studying the 

informative text on respectively seahorses or hummingbirds by means of a self-report 

questionnaire. For the present study, a task-specific version of the Children’s Perceived Use of 

Self-Regulated Learning Inventory (CP-SRLI; Vandevelde, Van Keer, & Rosseel, 2013), a reliable 

and validated instrument for measuring upper primary school students’ SRL, was developed. 

As the questionnaire items were adapted to the context of informative text study, additional 

exploratory (EFA) and confirmatory factor analysis (CFA) were conducted on a randomly split 
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file to verify the underlying factor structure of this task-specific CP-SRLI. EFA analysis1 

suggested a one-factor structure for task orientation, monitoring, self-evaluation, and 

motivational strategies, while a two-factor structure was recommended for self-efficacy (i.e., 

regulation and motivation). Further, EFA results referred to a four-facture structure for both 

motivation (i.e., external, introjected, identified, internal regulation) and learning strategies 

(i.e., memorization, elaboration, organisation strategies, selecting main ideas). These results 

were confirmed by CFA, showing good model fit results (see Table 5). The final version of the 

inventory comprises of 58 items in 14 subscales, measured on a 5-point Likert scale ranging 

from ‘I completely disagree’ to ‘I completely agree’. Table 6 illustrates the content of each of 

the subscales and their reliability for both pretest and posttest. 

Table 5. Confirmatory factor analysis results for the task-specific version of the CP-SRLI 
(Vandevelde et al., 2013) 

Subscale CFI TLI RMSEA SRMR 

Learning strategies 0.95 0.93 0.04 [0.03-0.06] 0.05 

Task orientation 0.99 0.98 0.03 [0.00-0.07] 0.03 

Monitoring 1.00 0.99 0.03 [0.00-0.09] 0.02 

Self-evaluation 0.98 0.94 0.08 [0.02-0.11] 0.03 

Motivation 0.95 0.93 0.03 [0.05-0.10] 0.05 

Motivational strategies 0.96 0.89 0.08 [0.04-0.11] 0.04 

Self-efficacy 0.92 0.90 0.06 [0.05-0.08] 0.05 

 

Students’ performance was investigated by testing their ability to recall information about the 

informative text. A cued recall test consisting of six open questions was used (see Appendix 

A), with a maximum achievable score of 18.5. A predefined answer key was used to score 

students’ recall, with a mean pretest score of 6.89 (SD = 3.32) for EG and 7.47 (SD = 3.46) for 

CG students, while posttest scores varied between 0 and 12.0 out of 18.5, with a mean score 

of 5.78 (SD = 2.60) for EG and 6.16 (SD = 2.78) for CG students.

                                                           
1 EFA analysis were conducted using maximum-likelihood extraction with oblimin rotation. Items with factor 
loadings below .30 and cross-loadings above .30 were eliminated during the analysis (Tabachnick & Fidell, 
2001). Furthermore, two two-item scales (i.e., planning, persistence) were eliminated due to too low 
Cronbach’s alpha parameters. 



 

 

Table 6. Description and internal consistency of the task-specific version of the CP-SRLI (based on Vandevelde et al., 2013)  

SRL 

component Subscale Items Description Example item 

Cronbach’s α 

Pretest Posttest 

Cognition Learning strategies      

 Memorization strategies 3 Applying strategies in view of memorizing 

the information (e.g., rereading, rehearsing) 

When studying the text, I reread or 

repeated the text until I knew it. 

.75 .69 

Elaboration strategies 4 Elaborating on the text content by linking to 

prior knowledge, searching examples, etc. 

When studying the text , I linked it to 

what I already knew about the topic. 

.60 .59 

Organisation strategies 3 Organising the text material and/or one’s 

own notes (e.g., summarizing, highlighting) 

When studying the text, I made a 

summary. 

.65 .67 

Selecting main ideas 2 Distinguishing main ideas from subordinate 

ideas  

When studying the text, I highlighted 

or wrote down the main ideas. 

.65 .60 

Metacognition Task orientation 6 Analysing task demands, activation of prior 

(content/metacognitive) knowledge, 

perceptions (task difficulty, interest) 

Before I started studying the text, I 

read the instructions carefully. 

.65 .63 

Monitoring 5 Awareness and monitoring of cognition, 

motivation, behaviour and context/effort 

When studying the text, I asked 

myself: ‘Does it work this way?’ 

.74 .71 

Self-evaluation 5 Evaluation of the learning outcomes and 

learning process 

After studying the text, I asked 

myself: ‘Will I use a similar approach 

the next time or should I choose a 

different approach?’ 

.72 .73 

 

  



 

 

Table 6 (continued). Description and internal consistency of the task-specific version of the CP-SRLI (based on Vandevelde et al., 2013) 

SRL 

component Subscale Items Description Example item 

Cronbach’s α  

Pretest Posttest 

Motivation Motivation       

 External regulation 3 Engaging in text study because of external 

pressure (e.g., rewards or punishment) 

I did my best to study the text, 

because I am supposed to do so by 

others (my parents, the teacher, 

etc.). 

.74 .75 

Introjected regulation 4 Engaging in text study because of internal 

pressure (e.g., feelings of shame or guilt) 

I did my best to study the text, 

because I would feel guilty if I did 

not do my best. 

.75 .76 

Identified regulation 4 Engaging in text study because of consciously 

valuing it, out of personal relevance  

I did my best to study the text, 

because I want to learn new things. 

.86 .84 

Internal regulation 3 Engaging in text study out of interest, 

enjoyment, inherent satisfaction  

I did my best to study the text, 

because I enjoy doing it. 

.86 .84 

Motivational strategies 4 Self-reinforcement, positive self-talk, interest 

enhancement 

When studying the text, I said to 

myself: ‘Just a little more and its 

finished!’ 

.71 .71 

Self-efficacy      

Self-efficacy regulation 9 Judgements of one’s own capability to 

regulate learning 

When studying the text, I was good 

at selecting main ideas. 

.77 .75 

 Self-efficacy motivation 3 Judgements of one’s own capability to 

regulate motivation 

When studying the text, I was good 

at motivating myself to learn it 

completely. 

.79 .75 
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Data analysis 

In the present study, the impact of the PDP was separately analysed for teachers and students. 

With regard to the teacher level, unilevel analysis were conducted by means of a two-step 

method. First, ANOVA was used to check whether initial differences occurred between the 

experimental and control group’s pretest scores. Second, analysis of covariance (ANCOVA) 

was performed to detect potential PDP effects. In view of correctly estimating the effect, we 

controlled for teachers’ pretest scores and background variables (i.e., gender, age, years of 

experience in education).  

As to the potential effect of the PDP on students’ SRL strategies and performance scores, 

multilevel analyses were conducted in MLwiN 3.02, considering the clear hierarchical 

structure within the data (i.e., 747 students, nested in 40 classes). In particular, a four-step 

procedure was applied. First, a fully unconditional two-level model was computed for each of 

the 15 outcome variables. Second, differences in the outcome variables depending on 

students’ gender, general achievement level and home language were analysed. In case of 

significant differences, the respective background characteristics were further included in the 

models. Similarly, students’ pretest scores (centred around the mean score) on each outcome 

variable were added to the models in view of controlling for students’ pretest. Third, the 

research condition (experimental vs. control) was included in the models in view of 

investigating potential differences in student outcomes related to the PDP. Fourth, the final 

model was run based on standardized scores of the variables in view of interpreting effect 

sizes (Cohen, 1977).  
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Results 

Teacher results 

In a first step, ANOVA was conducted to check for differences in EG and CG teachers’ pretest 

scores. The results yielded no significant differences in teachers’ beliefs (F(1,38) = 3.43, p = 

.07), nor in teachers’ self-efficacy regarding direct instruction F(1,38) = 0.99 p = .32), choice 

F(1,38) = 1.60, p = .21), challenging tasks F(1,38) = 0.03, p = .87), and evaluation F(1,38) = 1.47, 

p = .23). Similarly, EG and CG teachers did not significantly differ in their self-reported 

promotion of SRL during the preparation F(1,38) = 0.25, p = .62), performance F(1,38) = 1.68, 

p = .20) and evaluation phase F(1,38) = 0.12, p = .74) at pretesting.  

In a second step, ANCOVA was used to investigate potential PDP effects. Table 7 reports the 

pretest and posttest scores on teachers’ SRL beliefs, sense of efficacy for promoting SRL, and 

self-reported promotion of SRL, as well as the ANCOVA results for both EG and CG teachers, 

controlled for their pretest scores and background characteristics (i.e., gender, age, years of 

experience in education). 

As to teachers’ SRL beliefs, ANCOVA results indicate no significant changes in EG teachers’ SRL 

beliefs related to the intervention.  

With respect to teachers’ SRL self-efficacy, in line with their SRL beliefs, no effect of the PDP 

could be identified.  

Finally, as to their SRL promotion, ANCOVA results indicate a significant effect of the 

intervention on teachers’ self-reported SRL promotion. While taking into account their pretest 

scores and background characteristics, EG teachers report significantly more SRL promotion 

during the preparation and performance phase than CG teachers.  
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Table 7. Descriptive statistics and ANCOVA results on the posttests, controlled for pretest and 

background characteristics. 

  Mean (SD)  ANCOVA 

Subscale Group Pretest Posttest  F (df) p-value 

SRL beliefs EG 3.94 (0.45) 4.03 (0.47)  
0.00 (1,34) 1.000 

CG 3.73 (0.24) 3.87 (0.22)  

SRL self-efficacy       

 Direct instruction EG 3.39 (0.53) 3.62 (0.48)  
0.04 (1,34) .844 

 CG 3.23 (0.52) 3.59 (0.35)  

 Choice EG 2.78 (0.76) 3.20 (0.67)  
0.01 (1,34) .959 

 CG 2.48 (0.73) 3.02 (0.65)  

 Challenging tasks EG 3.31 (0.51) 3.65 (0.54)  
0.74 (1,34) .394  CG 3.34 (0.56) 3.54 (0.53)  

 Evaluation EG 3.39 (0.75) 3.67 (0.52)  
2.64 (1,34) .114 

 CG 3.13 (0.59) 3.37 (0.45)  

SRL promotion       

 Preparation EG 1.94 (0.67) 2.76 (0.75)  
5.30 (1,34) .028 

 CG 2.04 (0.60) 2.45 (0.76)  

 Performance EG 2.78 (0.71) 3.31 (0.62)  
10.11 (1,34) .003 

 CG 3.05 (0.60) 2.80 (0.84)  

 Evaluation EG 2.66 (0.70) 2.87 (0.67)  
0.94 (1,34) .339 

 CG 2.59 (0.54) 2.69 (0.71)  

Student results 

The random part of the null models indicate that variance at the class level is significantly 

different from zero for several outcome variables (see Table 8). As multilevel modelling was 

consequently recommended for these variables, it was consistently applied to all outcome 

variables. Differences between individual students were also significantly different from zero 

and accounted for 68.35% to 98.77% of the total variance in students’ SRL and achievement 

scores. 
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Table 8. Variance in students’ outcomes related to differences at the class and student level 

 Class level  Student level 

Subscale χ² R²  χ² R² 

Cognition      

Memorization strategies 8.71*** 9.88  352.22*** 90.12 

Elaboration strategies  3.98* 4.18  353.57*** 95.82 

Organisation strategies 10.85*** 13.80  353.12*** 86.20 

Selecting main ideas 10.64*** 13.41  352.65*** 86.59 

Metacognition       

Task orientation 2.29 2.64  352.83*** 97.36 

Monitoring 6.64** 7.12  353.37*** 92.88 

Self-evaluation 0.53 1.04  353.23*** 98.96 

Motivation      

External regulation 3.71 4.01  352.64*** 95.99 

Introjected regulation 3.05 3.41  352.71*** 96.59 

Identified regulation 1.74 2.19  352.87*** 97.81 

Internal regulation 3.22 3.56  352.69*** 96.44 

Motivational strategies 0.69 1.23  353.68*** 98.77 

Self-efficacy regulation  9.01** 10.31  352.20*** 89.69 

Self-efficacy motivation 2.73 3.13  352.81*** 96.87 

Performance      

Cued recall scores 15.76*** 31.65  352.51*** 68.35 

Note. ***p <.001, **p <.005, *p <.05 

Table 9 reports students’ pretest and posttest scores on all outcomes, as well as the results of 

the multilevel regression analysis. As to students’ cognition, the descriptive results indicate a 

small increase in both EG and CG students’ perceived cognitive strategy use, except for 

elaboration strategies. Results of the multilevel analysis indicate that, after controlling for 

pretest scores and relevant background characteristics, only a significant effect of the PDP was 

present for students’ use of elaboration strategies, with EG students reporting significantly 

less elaboration strategies than CG students (χ²(1) = -0.153, p = .040, SD = 0.089). 

With regard to students’ metacognition, the results generally indicate a small decrease in 

students’ task orientation, monitoring, and self-evaluation from pretest to posttest. Multilevel 

results indicate no effect of the PDP on students’ metacognition.  

As to the use of motivational strategies, the descriptive results indicate that EG students’ 

controlled motivation (i.e., external regulation, introjected regulation) increased from pretest 

to posttest, while their autonomous motivation (i.e., identified regulation, internal 

regulation), their motivational strategy use, and their self-efficacy slightly decreased. CG 

students, on the other hand, generally show a decrease in their autonomous and controlled 
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motivation, as well as in their motivational strategy use. As to the effects of the PDP, after 

controlling for pretest scores and background characteristics, the results indicate no 

significant differences between EG and CG students’ motivation, except for their introjected 

regulation (χ²(1) = 0.183, p = .017, SD = 0.076). After the intervention, EG students more 

frequently report to engage in the assignments because of feelings of internal pressure (e.g., 

feelings of shame or guilt) than CG students.  

Finally, as to their performance, both EG and CG students show an increase in cued recall 

scores from pretest to posttest, but no effects of the intervention could be identified. 
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Table 9. Students’ pre- and posttest scores: means, standard deviations for EG and CG and 
multilevel regression results. 

  Mean (SD) 

 Parameter estimates 
of the two-level 

regression 

Subscale Group Pretest Posttest  χ² (df) p-value 

Cognition       

 Memorization strategiesC EG 3.30 (1.12) 3.42 (1.06)  
-0.01 (1) .976 

 CG 3.13 (1.08) 3.34 (1.02)  

 Elaboration strategiesB EG 2.58 (0.85) 2.36 (0.84)  
-0.15 (1) .040 

 CG 2.54 (0.85) 2.49 (0.81)  

 Organisation strategiesA,B EG 2.53 (1.09) 2.78 (1.17)  
-0.01 (1) .995 

 CG 2.37 (1.00) 2.63 (1.09)  

 Selecting main ideasA EG 4.04 (1.16) 4.19 (0.99)  
0.19 (1) .085 

 CG 3.80 (1.16) 3.91 (1.11)  

Metacognition       

 Task orientationA,B 

 

EG 3.39 (0.72)  3.29 (0.75)  
0.02 (1) .741 

 CG 3.29 (0.75) 3.23 (0.70)  

 MonitoringA EG 3.22 (0.94) 3.18 (0.95)  
-0.02 (1) .825 

 CG 3.12 (0.95) 3.13 (0.82)  

 Self-evaluationA EG 3.32 (0.90) 3.21 (0.92)  
-0.03 (1) .707 

 CG 3.25 (0.91) 3.20 (0.80)  

Motivation       

 External regulationA EG 2.49 (1.04) 2.52 (1.00)  
0.03 (1) .731 

 CG 2.51 (1.09) 2.49 (1.06)  

 Introjected regulation EG 2.90 (1.07) 2.96 (0.99)  
0.18 (1) .017 

 CG 3.01 (1.04) 2.83 (1.05)  

 Identified regulationA EG 3.89 (0.98) 3.75 (0.91)  
0.12 (1) .123 

 CG 3.84 (0.95) 3.60 (0.95)  

 Internal regulationA EG 3.43 (1.16) 3.29 (1.12)  
0.07 (1) .349 

 CG 3.26 (1.15) 3.14 (1.10)  

 Motivational strategiesA EG 3.40 (0.98) 3.31 (0.96)  
0.02 (1) .815 

 CG 3.30 (0.97) 3.25 (0.93)  

 Self-efficacy regulationA EG  3.37(0.80) 3.38 (0.76)  
0.05 (1) .951 

 CG 3.22 (0.77) 3.28 (0.76)  

 Self-efficacy motivationA EG 3.74 (0.99) 3.76 (0.95)  
0.06 (1) .373 

 CG 3.63 (0.97) 3.65 (0.85)  

Performance       

 Cued recall scoresA,B EG 7.92 (3.54) 8.99 (3.70)  
-0.10 (1) .830 

  CG 8.41 (3.71) 9.30 (3.90)  

Note. Analysis conducted while controlling for individual differences in Agender, Bgeneral achievement level, Chome 
language 
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Discussion 

In the present study we conducted a school-wide one-year professional development program 

(PDP) on self-regulated learning (SRL) designed on the basis of Desimone’s (2009) framework 

for effective professional development (PD). According to Desimone, PDPs that meet five 

indicators of quality (i.e., content focus, active learning, coherence, duration, collective 

participation) are more likely to create positive changes at both the teacher and student level 

(Desimone, 2009). More specifically, when PDPs are designed in line with these principles, 

they are more likely to lead to an increase in teachers’ knowledge, attitudes, and skills, and to 

positive changes in their instructional behaviour which can, in turn, lead to improved student 

outcomes (Desimone, 2009; Merchie et al., 2018; see Figure 1). The present study aims to 

investigate how far the effects of a one-year PDP extend within Desimone’s framework (2009) 

by measuring effects on (1) teachers’ beliefs and sense of efficacy regarding the promotion of 

SRL, (2) teachers’ self-reported SRL promotion, and (3) students’ self-reported SRL and 

performance on a suit of researcher-designed tasks that offered opportunities for SRL.  

As to the impact on teachers, the effects of the PDP on teachers’ beliefs and self-efficacy 

regarding SRL were first investigated. In contrast to our expectations, the ANCOVA results 

indicated that the intervention did not lead to significant improvements in EG teachers’ beliefs 

with regard to the importance of SRL, nor in their feelings of competency to promote SRL. 

These results are in contrast with prior research as this evidences that PD can contribute to 

increasing teachers’ knowledge (Butler et al., 2004; Xu & Ko, 2019), attitudes (Steinbach & 

Stoeger, 2016) and skills (Perry et al., 2006). The absence of an intervention effect in the 

current study could be explained in different ways. First, it might be related to the instruments 

used for measuring teachers’ knowledge and skills. In prior research (Butler et al., 2004; Perry 

et al., 2006) teacher measures were more direct reflections of what teachers worked on with 

the researchers, while in the present study rather general teacher measures and instruments 

were used. Consequently, the current study might not have been equally able to register 

subtle intervention-related changes in teachers’ beliefs, their sense of competency, or their 

SRL promoting behaviour. Second, the absence of intervention effects might be related to the 

small teacher sample as well. In the present study, it was deliberately opted for to only include 

fifth and sixth grade teachers in the analysis, in view of linking the teacher and students 

results. Since this led to limited power, research on a larger sample is necessary to identify 
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possible positive intervention effects on teachers’ SRL self-efficacy and beliefs. Furthermore, 

the present study also investigated the effects of the PDP on teachers’ self-reported SRL 

promoting behaviour. In line with prior research, teachers reported positive and significant 

changes in their instructional behaviour (Butler et al., 2004; Perry, 2013; Perry et al., 2018). In 

particular, teachers who were involved in the PDP reported engaging in SRL promoting 

practices more frequently in the preparation and performance phase of students’ learning 

than CG teachers. These promising results are in line with our expectations, however, it must 

be noticed that although the PDP impacted positively on teachers’ behaviour, no changes in 

their SRL beliefs or self-efficacy could be determined as mentioned above. Indeed, when 

studying Desimone’s framework in-depth, interactive pathways are shown between the 

components ‘beliefs and self-efficacy’, ‘behaviour’ and ‘student outcomes’ (Desimone, 2009). 

This means that changes in teachers’ self-efficacy and beliefs might affect teachers’ 

instructional behaviour, but that it might also occur in the other direction and/or reciprocally. 

More concrete, in the context of this study, it is thus possible that teachers already adapted 

their SRL promoting behaviour, but that changes in their SRL self-efficacy and beliefs might 

only occur in a later stage when, for example, effects at the student level are manifested. 

Further research is warranted to investigate this hypotheses in-depth and to further unravel 

this complex interplay between the different components (i.e., teachers’ self-efficacy, beliefs, 

teachers’ behaviour, student outcomes) that we aimed to foster through the PDP. In this 

respect, it is also recommended to complement teachers’ self-reported behaviour with 

classroom observations (Dignath & Büttner, 2013), as these were not feasible to conduct in 

the current study, given time and resource limitations. Similarly, more insight in the effects of 

the PDP on teachers’ professional learning could also be obtained by encouraging teachers to 

complete a learning journal at regular time intervals (i.e., regarding the following questions: 

What did I try? How did it go? Where to next?) or by collecting and analysing teacher work 

samples (i.e., materials used in their classroom practice for promoting SRL). 

Besides the teacher effects, the present study also investigated whether effects of the one-

year PDP extended to the student level and, more specifically, led to an increase in students’ 

SRL and performance scores on the cued recall test. Unfortunately, overall, the multilevel 

results indicate that the intervention was not able to generate effects at the student level. 

Significant results related to the PDP were only found for students’ use of elaboration 
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strategies and introjected regulation, but not in the hypothesized direction (i.e., a significant 

decrease in EG students’ elaboration strategies, and an increase in their introjected 

regulation). It might however be possible that EG students obtained a more correct view on 

their strategy use after the intervention and thus less overestimated it on the posttest 

(Merchie & Van Keer, 2016). However, since this trend could not be systematically detected 

in the overall results, it must be concluded that the PDP generally did not lead to the desired 

effects in student outcomes. This is in clear contrast with earlier SRL intervention research, as 

a review conducted by Dignath and colleagues (Dignath et al., 2008; Dignath & Büttner, 2008) 

shows that different SRL training interventions had small to medium effects on students’ 

cognition, metacognition, motivation, or achievement. Consequently, the question arises how 

the current intervention differs from this prior research and why it was less effective in 

fostering students’ SRL. 

When considering Desimone’s (2009) framework for professional learning, it can be argued 

that the absence of a student level effect in the present study is actually not that surprising. 

First, in her model, Desimone underlines that the effects of professional development unfold 

throughout different steps and therefore require substantial time to fully manifest. More 

particularly, and as already mentioned above, professional learning entails the dynamic 

interplay between teachers’ attitudes, behaviour and effects at the student level. In this 

respect, she draws at the importance of fully internalized attitudes and sufficiently embedded 

teachers’ instruction to attain effects at the student level (Desimone, 2009).  

Second, Desimone’s framework (2009) also provides insight in how the present study differs 

from prior intervention research. More particularly, while the majority of the prior 

interventions directly targeted student level effects by training students’ SRL skills level (Cleary 

& Zimmerman, 2004; Ferreira et al., 2014; Perels et al., 2009; Schmitz & Wiese, 2006; Stoeger 

& Ziegler, 2008; Vandevelde et al., 2014), the present sstudy aimed to realize these effects 

indirectly by increasing schools’ and teachers’ ability to effectively promote SRL in their 

students. While prior studies often adopted a strongly researcher-directed approach with, for 

example, predesigned and scripted lessons and tasks (Dignath et al., 2008; Dignath & Büttner, 

2008), the current study targeted an improvement of teachers’ and schools’ ability to 

independently create an instructional setting that fosters SRL. Consequently, teachers were 

not provided with any hands-on materials but they were encouraged to experiment with 
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complex and challenging tasks, to embed more choice in their instruction, to include peer 

evaluations, etc. It goes without saying that this approach, compared to strongly researcher-

directed interventions, requires more time as teachers need to experiment and familiarize 

with SRL implementation before being able to consistently promote it. Therefore, we believe 

that, in the short term, the current PDP might have resulted in more free-standing initiatives 

and therefore did not yet lead to student level improvements. On the long term, however, we 

believe that the current approach enables teachers to continuously improve their instruction, 

even if external support fades away, which is crucial in view of actually improving the 

educational practice. Rather than concluding that the present study, in contrast to prior 

research, did not lead to improvements at the student level, we hypothesize a delayed effect 

on students’ SRL competences and achievement scores. In this respect, including a retention 

test in future research would be valuable, which was not possible in the present study due to 

the long intervention period (i.e., two semesters; October 2017 – May 2018) and the focus on 

fifth and sixth grade students who were making the transition to secondary education. 

An additional explanation for the fact that no student level effects in the desired direction 

were found, could also be related to the focus of the PD, which strongly differed from prior 

research. More particularly, a school-wide approach to professional development was 

adopted. This is very innovative and adds to the existing SRL literature since prior interventions 

mostly involved only one or two teachers of the same school (e.g., Ferreira et al., 2014; Perry 

et al., 2015; Senders et al., 2019; Steinbach & Stoeger, 2016; Stoeger & Ziegler, 2008). While 

improving individual teachers’ ability to promote SRL is of course worthwhile, teachers’ 

professional learning is ideally fostered within the entire school. Considering that SRL is a 

complex competence that should be progressively acquired throughout different subjects and 

school years (Dignath et al., 2008; Perry, 1998; Schneider, 2008; Veenman et al., 2006; 

Zimmerman, 2002), it is important for schools to have a clear vision on when and how to 

gradually promote SRL competences, rather than exclusively relying on free-standing 

initiatives of individual teachers (Peeters, 2015). From this point of view, the current study did 

not only target an improvement in teachers’ attitudes and skills, but also aimed to support 

schools in the development of a school wide vision on SRL. Considering that the PDP was 

effective in obtaining changes at the school-level (De Smul, Heirweg, Devos, & Van Keer, under 

review), future school-wide professional development programs on SRL are thus strongly 
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recommended to assure an early and gradual promotion of SRL. This will also entail mapping 

the different possible effects on teacher and student level over a much longer period of time 

(i.e., preferably throughout students’ school career) than was the case in this research. 

Notwithstanding the clear advantages of collective participation in PDP, researchers however 

should be aware of the additional complexity, the time it takes and the challenges that are 

related to the professional development of an entire school team in comparison to individual 

teachers. For example, one particular challenge when professionalising individual teachers 

versus school teams lies in their motivation to participate. When organizing professional 

learning for individual teachers, researchers mostly unwillingly select highly motivated 

teachers, voluntarily deciding for themselves to professionalize in that specific topic. In 

contrast, when working with entire school teams, participation in the PDP can either be self-

directed, requested by colleagues or even imposed by the school leader. Because of this, a 

larger chance exists that not all teachers are either fully convinced about the value of SRL or 

are not equally motivated to participate in the PDP. As a consequence, researchers should pay 

more attention to fostering coherence of the professional learning with all participants’ beliefs 

and knowledge to assure that school members put all the wood behind one arrow (Peeters, 

2015). Furthermore, during the PD, they might also be confronted with individuals’ negative 

attitudes towards the PDP. As we believe that this attitude towards SRL on the one hand and 

towards the PDP on the other hand might influence its effect, it would be interesting in future 

research to question teachers’ underlying motives for engaging in the PDP by means of, for 

example, self-report questionnaires (e.g., Hofman & Dijkstra, 2010) or in-depth interviews.  

A final possible reason for the undesired student level effects might also lie in the content of 

the professional development, which also differs from prior research. More specifically, the 

majority of the prior intervention studies focused on particular aspects of SRL such as, for 

example, students’ use cognitive strategies (e.g., mind mapping, highlighting), problem-

solving strategies, etc. within a specific subject or course (e.g., mathematics, writing skills; 

Senders et al., 2019; Steinbach & Stoeger, 2016; Stoeger & Ziegler, 2008; van der Aalst et al., 

2011; Vandevelde et al., 2014). While the present study also focused on SRL and SRL 

promotion, this content was rather broadly defined as we targeted an overall improvement in 

students’ SRL. It is consequently plausible that the current study could not (yet) detect any 

effects at the student level due to this broader content focus. We nevertheless advise and 
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underline the importance of this broad SRL definition in future interventions as effective SRL 

implies a flexible use of both cognitive, metacognitive, as well as motivational strategies. 

When doing so, however, researchers should take into account that long-term PD might be 

required to obtain any effects at the student level.  

Besides explanations linked to the design and content of the PDP, it is however also plausible 

that the absence of student-level effects is related to the measurement instruments used in 

the present study. More specifically, it is possible that the PDP did already lead to effects on 

students’ strategy use, but that this was not (yet) reflected in students’ responses on the self-

report questionnaire. On the other hand, students might still be unaware of certain changes 

in their study behaviour and therefore not correctly report these changes in a self-report. 

Future research measuring students’ actual use of SRL by means of, for example, think-aloud 

protocols could contribute to better understanding student effects of PD (Greene, Robertson, 

& Croker Costa, 2011; Vandevelde et al., 2015). Similarly, it is also plausible that students did 

already show an increase in their use of cognitive, metacognitive, and motivational strategies 

on a daily basis, but that they were not (yet) able to transfer this behaviour to the specific 

context of text study used for measuring students’ SRL. Therefore, future research could 

consider to complement researcher-designed SRL measures with an analysis of students’ 

performance on teacher-designed task and activities. In doing so, researchers could gain 

additional insight into the intervention-related changes that actually occurred in teachers’ SRL 

practice, as well as in students’ SRL competences.  

Conclusion 

In conclusion, the current study shows that a school-wide one-year PDP designed on the basis 

of Desimone’s (2009) features of effective PD is able to generate an improvement in teachers’ 

SRL promotion, but no changes in their SRL beliefs and sense of efficacy to promote SRL could 

already be found. Furthermore, the effects of the intervention did not reach the student level 

since results show no consistent positive and significant effect on students’ SRL and 

achievement. Considering the results of the present study, it is clear that that school-wide 

professional learning entails many opportunities for developing a shared vision and gradual 

promotion of SRL, but that longer interventions might be necessary to reach effects similar to 

prior SRL training interventions.  
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Appendix A. Cued recall test questions and scores for both pretest and posttest 

PRETEST POSTTEST 

(1) Complete the following questions: (2.25 p) 
- ‘Hippos” is a Greek word. But do you remember its meaning? (0.75p) 
- How do we know that seahorses are fish and not mammals? (1.5p) 

(1) Complete the following questions: (1.5p) 
- Why is the hummingbird also called “helicopter”? (0.75p) 
- Hummingbirds have no down feathers. Why is this? (0.75p) 

(2) How do seahorses get pregnant? (4p) (2) Complete the following questions. (3.5p) 

- From what language does the word ‘hummingbird’ originate? (0.75p) 
- Why were they given this name? (1p) 
-  The text states that hummingbirds often ‘hover’. What is the meaning of 

‘hovering’ and when do hummingbirds use it? (1.75p) 

(3) Read the following statements and correct them when necessary. When there is no 
mistake in the statement, just write ‘correct’ underneath. (2.5p) 

- About hundred seahorses can be born at the same time (1p) 
- Seahorses can suck up food from a distance up to 3 centimetres (0.5p) 
- Seahorses belong to the family of the zanders (1p) 

(3) Read the following statements and correct them when necessary. When there is no 
mistake in the statement, just write ‘correct’ underneath.(4p) 
- The hummingbird beats its wings up to 80 times an hour. (1p) 
- To protect themselves against the wind, hummingbirds fly in flocks. (1p) 
- Hummingbirds belong to the family of the vultures. (1p) 
- The bee hummingbird can be found in Belgium. (1p) 

(4) In the text there was a picture of a seahorse with indications of its body structure. 
Was the seahorse on this picture male or female? Explain why. (2p) 

(4) Which kind of hummingbird can you recognize on this picture? Which aspects of 
the picture help you to recognize differences with other species and which aspects 
are not helpful? (2.25p) 

(5) There may be no seahorses left in a few years. Why? Write down as many reasons 
as possible based on the text. (2.5p)  

(5) Which of the following statements is correct? Explain why. (2p) 

- The beak of the hummingbird can be either shorter, equally long, or longer 
than its body 

- The beak of the humming bird is always longer than its body 
- The beak of the humming bird is always shorter than its body 

(6) Read the text on crocodiles below. Write down all the differences you can find 
between the information regarding crocodiles and the text that you studied on 
seahorses. Beware: you can only use information from the text below and 
information from the text on seahorses! (5.25p) 

(6) Read the text on otters below. Write down all the differences you can find between 
the information regarding otters and the text that you studied on hummingbirds. 
Beware: you can only use information from the text below and information from 
the text on hummingbirds! (5.25p) 
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Chapter 6 

General discussion 

  Abstract 

This concluding chapter provides a brief overview of the main results of the empirical studies 

included in this dissertation. Furthermore, it aims to position the different chapters within 

the emerging trends in the SRL literature by discussing different methodological and 

conceptual challenges that the field is confronted with. More specifically, nine important 

challenges are presented and several potential avenues for future SRL research are outlined.  

Introduction 

Based on insights of prior research, the importance of SRL for students’ academic career and 

for their future work career was outlined in the introductory chapter of this dissertation. 

Unfortunately, the literature on SRL also shows that a significant minority of students are not 

ideally regulating their learning. Moreover, large differences occur in both the quantity and 

the quality of learners’ SRL. To improve this current situation, researchers call for an early 

promotion of SRL in view of both providing students with the opportunity to gradually 

develop these complex competences and limiting the large differences between (groups of) 

students. To obtain this, gaining in-depth insight in the actual situation is a first and crucial 

step for understanding how SRL can be most efficiently promoted. More specifically, on the 

basis of prior research, we believe that insight is needed in (a) the student level and, more 

specifically, in how students with different background characteristics combine SRL 

strategies, but also in (b) the teacher and school level, as we need to understand how SRL 

competences can be supported. Therefore, this current dissertation aimed to:  

(RO1) Measure and profile upper primary school students’ perceived and actual use 

of SRL. 

(RO2) Relate students’ SRL to teacher and school determinants. 
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Based on insights of these studies, the present dissertation also targeted an improvement of 

the current situation by means of an intervention study. More specifically it aimed to:  

(RO3) Promote SRL by means of a school-wide teacher professional development 

program and evaluate the effectiveness of this program. 

Without going into detail, the most important findings of the different empirical studies will 

be briefly discussed in the following sections. In addition, Appendix A summarizes the main 

results, the limitations, and suggestions for future research, as well as the implications of 

each chapter.  

Overview of the main results  

Research objective 1. Measuring and profiling upper primary school students’ 

perceived and actual use of SRL. 

The first research objective of this dissertation focused on measuring and profiling upper 

primary school students’ SRL. In this regard, students’ perceived and actual use of SRL were 

studied in Chapters 2 and 3 of this dissertation.  

Chapter 2 investigated the extent to which students differ in how they implement and 

combine various cognitive, metacognitive, and motivational strategies. To achieve this, the 

presence of different SRL profiles was explored by means of a general self-report 

questionnaire (CP-SRLI; Vandevelde, Van Keer, & Rosseel, 2013) and think-aloud protocol 

analysis (TAPA). The results of a cluster analysis showed the presence of four SRL profiles on 

the basis of students’ self-report questionnaires, distinguishing between (1) active learners 

with high quantity motivation (AHQN), (2) active learners with high quality motivation 

(AHQL), (3) passive learners with low quantity motivation (PLQN), and (4) passive learners 

with low quality motivation (PLQL). Based on students’ think-alouds, only two profiles could 

be distinguished: a high and low SRL learner profile. Furthermore, Chapter 2 also 

investigated the relation between students’ SRL profiles and their background characteristics 

(i.e., general achievement level, gender), as well as with their performance scores (i.e., cued 

recall test scores). The results overall indicated a significant relation between students’ 

profile and their general achievement level, as high achieving students more often belonged 
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to the active learners clusters (e.g., AHQN, AHQL). Similarly, a significant association could be 

detected between students’ SRL profile and their gender, as girls were more often 

categorized as active or high SRL learners than boys. As to the relation with students’ 

performance, the SRL profiles based on the TAPA indicated that high SRL learners obtained 

significantly higher scores on the cued recall test than low SRL learners.  

Chapter 3 investigated students’ SRL process by studying the sequence in which SRL 

activities are conducted during learning by means of process mining. This chapter aimed to 

(1) explore the presence of the theoretically hypothesized cyclical nature of SRL and (2) to 

investigate potential differences in high, average, and low achievers’ learning process. 

Substantiating theorists’ idea that learners should go through different phases during SRL 

(e.g., Boekaerts & Corno, 2005; Pintrich, 2000, 2004; Zimmerman, 2002), the process maps 

of the present study evidenced the presence of a preparatory, performance, and appraisal 

phase. Moreover and also confirming theorists’ ideas (Panadero, 2017; Pintrich, 2000, 2004; 

Zimmerman, 2002), the results indicated that learners do not go through these phases 

linearly, but that they implement a rather adaptive approach to learning by repeating or 

returning to prior SRL phases or activities. As to the second objective of this chapter, the 

results indicated that large differences occur in the quality of students’ SRL process 

depending on their achievement level. High achievers, compared to average and low 

achievers, adopted a more strategic and adaptive approach to learning during all the phases 

of their learning process. As to the first, preparatory phase, they more effectively analysed 

task demands and planned different assignments, while in the performance phase they more 

strongly and strategically alternated initial reading, rereading and highlighting strategies. 

Also in the final phase of their learning, the appraisal phase, high achievers more clearly 

implemented self-evaluation in view of both monitoring and improving their learning 

compared to average or low achievers.  
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Research objective 2. Relating students’ SRL to teacher and school determinants. 

Besides a thorough understanding of students’ SRL competences, insight about how these 

competences are affected by determinants at the teacher and school level is crucial in view 

of effectively fostering SRL. As research in this regard is still very limited, the second research 

objective aimed to shed light on different teacher and school determinants that can foster or 

hamper students’ SRL.  

Chapter 4 reported on the multilevel path analyses that were conducted to relate school and 

teacher determinants to students’ cognitive, metacognitive, and motivational component of 

SRL. First, as to the school level, the results clearly underlined the importance of the school 

culture and, in particular, the presence of reflective dialogue between school members. 

When teachers were provided with frequent opportunities to share and discuss their 

educational practice with colleagues, they reported to feel more competent in promoting 

SRL (i.e., SRL self-efficacy). Moreover, the presence of reflective dialogue also indirectly 

related to teachers’ SRL promotion, via their increased SRL self-efficacy. However, the 

schools’ vision for SRL was not related to these teacher variables. Second, as to the teacher 

level, the results evidenced that teachers’ self-reported SRL self-efficacy, their SRL beliefs, 

and their SRL promotion were strongly interrelated. Teachers who felt more competent to 

implement SRL and who attributed more importance to SRL for their students, reported to 

promote SRL more frequently in their classrooms. Moreover, the results also showed that 

teachers’ SRL beliefs positively and significantly related to their SRL self-efficacy. Finally, 

Chapter 4 also studied the relation between the different teacher determinants and 

students’ cognitive, metacognitive, and motivational SRL strategies. Contrary to the 

expectations, the results indicated a significant but mostly negative relation between 

teachers’ self-reported SRL promotion and students’ metacognition and motivation when 

controlling for students’ background characteristics. This implies that the more teachers 

reported to offer students opportunities to decide when to perform tasks, to keep track of 

and evaluate their learning progress, the less their students reported to make use of 

metacognitive and motivational strategies and vice versa (see Chapter 4 for a detailed 

discussion of this finding).  
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Research objective 3. Promoting SRL by means of a school-wide teacher professional 

development program and evaluating the effectiveness of this program. 

Considering that many students fail to effectively regulate their learning and that teachers 

and schools are still struggling to promote SRL, the present dissertation explored the impact 

of a school-wide teacher professional development program (PDP) on SRL.  

Chapter 5 studied the effectiveness of this one-year school-wide PDP that was designed 

according to Desimone’s (2009) features for effective professional learning. More 

specifically, potential effects on teachers’ SRL beliefs, SRL self-efficacy, and SRL promotion, 

and on students’ SRL and achievement were investigated. The results indicated the absence 

of an intervention effect on teachers’ SRL beliefs and SRL self-efficacy, while an effect on 

their self-reported SRL promotion behaviour was present. More specifically, teachers that 

participated in the PDP reported to promote SRL more frequently during the preparation 

and performance phase of students’ learning. Finally, as could be expected on the basis of 

Desimone’s framework (2009), the results indicated that the intervention could overall not 

(yet) generate student-level effects. The absence of the desired effects on students’ SRL and 

achievement moreover suggests that more long-term professional development initiatives 

are required. 
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Challenge 1: Conceptualizing SRL and SRL components 

As already mentioned in the introductory chapter, the past decades, an evolution has 

occurred in the conceptualization of SRL. In a first wave in the 1970s, SRL research was 

initially mostly cognitively-oriented. In a second wave from the 1990s onwards, also the 

metacognitive and motivational component gained more attention (Paris & Paris, 2001; 

Pressley, Borkowski, & Schneider, 1985). More recently, in the theory on SRL, the role of 

emotions during learning is also increasingly recognized (Boekaerts, 1997; Boekaerts & 

Cascallar, 2006; Boekaerts & Corno, 2005; Efklides, 2011; Pintrich, 2000; Winne & Hadwin, 

1998; Zimmerman, 2000). While most theoretical SRL models primarily put emphasis on 

students’ cognition, metacognition, and motivation, the theoretical model of Boekaerts 

(Boekaerts, 1997; Boekaerts & Cascallar, 2006; Boekaerts & Corno, 2005) attributes a key 

role to students’ emotions, stating that they are decisive for understanding their use of 

(meta)cognition. However, in the overall SRL literature, the role of emotions is still 

understudied in comparison to the other SRL components (e.g., Azevedo, 2007; Kistner et 

al., 2010; Perry & VandeKamp, 2000; Schellings, Van Hout-Wolters, Veenman, & Meijer, 

2013). In line with prior research and the majority of the dominant SRL models and in view 

of demarcating the research topic, in the current dissertation we also opted for a focus on 

investigating students’ cognition, metacognition, and motivation. We however believe that 

further research is recommended to obtain more in-depth insight in the importance of 

emotions during learning and in how these interact with students’ cognition, metacognition, 

and motivation (Di Leo, Muis, Singh, & Psaradellis, 2019; Taub et al., 2019).  

The abovementioned waves in the conceptualisation of SRL led to a multitude of theoretical 

frameworks and definitions, each emphasizing different aspects of SRL (Efklides, 2011; 

Panadero, 2017; Pintrich, 2000; Winne & Hadwin, 1998; Zimmerman, 2000). Consequently, 

in the literature, different studies can be found that each investigate SRL from a different 

theoretical perspective, using slightly divergent terminology (e.g., Schmitz & Wiese, 2006; 

Schoor, Narciss, & Körndle, 2015; Spruce & Bol, 2014; Vandevelde, Van Keer, & Rosseel, 

2013). While this multiperspectivism can be perceived a strength of the SRL research, it 

nevertheless also entails additional challenges. More specifically, it urges (future) 

researchers to clearly define the underlying theoretical framework used for studying SRL and 

to make explicit how they define and operationalize each of the investigated SRL concepts. 
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Only by doing so, researchers can assure that the results of different studies can be 

compared and connected.  

Besides paying attention to making the underlying theory used for studying SRL explicit, 

researchers will also need to continue developing and refining the existing theoretical 

frameworks. This can, for example, be obtained by comparing the existing SRL frameworks 

with empirical data. Chapter 3 of this dissertation convincingly illustrates that process mining 

can be a useful methodology for working on this in the future. Process mining does not only 

permit to explore how students’ SRL process unfolds over time, it can also be deployed for 

comparing students’ or experts’ SRL process to a predefined theoretical model (van der 

Aalst, 2011; van der Aalst et al., 2011). Doing so, students’ degree of conformance or 

deviation from this model could be examined. Consequently, in view of obtaining a more 

refined and apt theoretical SRL framework, researchers could alternately invest in further 

theory development, test the (new) theory against empirical data by means of process 

mining, and use the resulting insights to further improve and refine their theory. 

Unfortunately, as this innovative technique still has several limitations (for more 

information, see Chapter 3), it should be acknowledged that the road to obtaining 

theoretical clarity is still very long.  

On the basis of the above, it can be concluded that researchers are confronted with 

important challenges for both studying the different components of SRL, as well as for 

further developing and refining the existing SRL theory.  

Challenge 2: Distinguishing self and socially shared regulation  

Besides the attention for learners’ individual learning process, researchers also increasingly 

acknowledge the importance of social interaction for students’ learning and regulation (e.g., 

De Backer, Van Keer, & Valcke, 2015; Hadwin, Järvelä, & Miller, 2011; Iiskala, Vauras, 

Lehtinen, & Salonen, 2011; Malmberg et al., 2018; Panadero & Järvelä, 2015; Schoor, 

Narciss, & Körndle, 2015; Winne, Hadwin, & Perry, 2013). More specifically, socially shared 

regulated learning (SSRL) emerged as a research field as theorists realized that sharing the 

regulation process with others (e.g., peers, teachers) can offer a stepping stone to improved 

self-regulation (De Backer et al., 2015; Panadero & Järvelä, 2015). Within the SSRL literature, 

researchers investigate how students co-construct knowledge and skills and how they 
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regulate their learning process in interaction with others. SSRL examines students’ 

interactions in a daily classroom context, but also in digital environments such as forums, 

digital learning platforms, etc. (De Backer et al., 2015; Panadero & Järvelä, 2015; Schoor et 

al., 2015). As to the latter, the rapid digitalization increases opportunities to learn and 

regulate collaboratively even when learners are at distance. With the meteoric rise of social 

media, the question arises whether co- or shared regulation is also gaining importance in the 

after- or out-of-school context. In this regard, during the data collection for this dissertation, 

different students and teachers mentioned an increasing communication between learners 

regarding homework assignments via social media. Students report that they, for example, 

use WhatsApp to complete homework assignments together or to question each other in 

preparation for tests. Considering this trend, it can be argued that the strict distinction 

between individual and collaborative learning might be fading both in and outside the school 

context. If this trend further develops, the unclear boundary between “self” and “socially 

shared” regulation might entail new challenges for the SRL research. Given the continuing 

importance of individual tasks and evaluation in education, we strongly believe that it will 

remain essential to investigate students’ self-regulation, next to and in relation with studying 

co- and socially shared regulation given the importance of collaborative learning.  

Challenge 3: Developing measurement instruments in line with SRL 

conceptualization  

Measuring the motivational component of SRL 

Besides the waves in SRL conceptualization mentioned under Challenge 1, during the past 

decennia, different waves also occurred in how SRL was measured (Panadero, Klug, & 

Järvelä, 2016). While in a first wave researchers predominantly adopted offline 

measurement instruments such as self-report questionnaires, in a second wave they 

increasingly focused on measuring the actual SRL process by means of online measurement 

instruments, such as think-aloud protocol analysis (TAPA), eye tracking, etc. (Panadero et al., 

2016). Even though the methods for collecting data on SRL consequently evolved greatly 

over the years, it can be noted that they are still insufficiently aligned with how SRL is 

conceptualized nowadays. In this regard, a discrepancy can be noted between the 
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theoretical relevance attributed to students’ motivation and the methodological attention 

for how it should be measured. While theorists clearly recognize the importance of students’ 

motivation for SRL (Boekaerts, 1997; Boekaerts & Cascallar, 2006; Boekaerts & Corno, 2005; 

Efklides, 2011; Pintrich, 2000; Winne & Hadwin, 1998; Zimmerman, 2000), to date, 

researchers still almost exclusively rely on self-report questionnaire for mapping motivation 

(e.g., Liu et al., 2014; Vandevelde et al., 2013; Vansteenkiste, Sierens, Soenens, Luyckx, & 

Lens, 2009), even though these are known to have important limitations (see introductory 

chapter; risk for over- or underestimation, socially desirable responses, etc.). In addition, it 

can be noted that, with the emergence of more online SRL measurement, motivation 

receives even less attention in research than before. While online measurement instruments 

are valuable for mapping learners’ actual use of cognitive and metacognitive strategies and 

activities, different studies evidence that they are not suitable to investigate students’ 

motivation for learning (Bannert, Reimann, & Sonnenberg, 2014; Vandevelde, Van Keer, 

Schellings, & Van Hout-Wolters, 2015). Also in the current dissertation, motivation could 

only be investigated by means of a self-report questionnaire (see Chapters 2, 4 and 5) as 

almost no utterances regarding students’ motivation, task interest or motivational strategies 

could be detected during students’ think-alouds (see Chapters 2 and 3). From this point of 

view, one can argue that there is a pressing need for another methodological wave in SRL 

research that explores alternative and more accurate ways for mapping students’ 

motivation, persistence, self-efficacy, etc. While this is an important challenge for the future, 

there are several avenues that could be explored. Researchers could, for example, try to 

map students’ motivation by observing their behaviour in a classroom context, during 

homework, etc. Additionally, also the usefulness of teacher reports can be further examined. 

In this regard, a number of previous studies suggest that teacher reports provide valuable 

information on students’ SRL (Desoete, 2008; Winne & Perry, 2000), while other studies 

underline that teachers do not always feel competent to estimate students’ SRL 

competences (Vandevelde, 2015). Further research is thus recommended in this regard. 

Similarly, the value of involving parents for mapping students’ motivation could be explored 

by questioning them on their child’s motivation using self-report questionnaires, interviews, 

etc. 
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In sum, it can be concluded that new instruments for measuring motivation are required in 

view of obtaining a more correct understanding of students’ motivation and on how this 

relates to their cognition and metacognition across different subjects and assignments.  

Measuring SRL as a general or domain-specific competence 

Within the development of new instruments for measuring students’ motivation, it is 

important that researchers also consider the discussion regarding the general or domain-

specific measurement of SRL. Researchers should consequently focus on the development of 

instruments that enable them to map students’ motivation for schoolwork in general, as well 

as on instruments that investigate their motivation in specific domains (e.g., mathematics, 

languages) or tasks (e.g., mental calculations, reading). The discussion regarding SRL as a 

general, domain-specific or task-specific competence is however not new in the research 

field (Boekaerts & Corno, 2005; Karabenick & Zusho, 2015). In the 1980s, researchers mainly 

developed instruments that measured students’ general SRL competences as they believed 

that SRL was a general skill that could be “aggregated over or abstracted from self-reported 

behaviour across situations” (Boekaerts & Corno, 2005, p. 207). From the 1990s onwards, 

however, measurement instruments were increasingly developed from a domain- and task-

specific perspective. Researchers thus increasingly moved away from decontextualized, 

general measures to domain-specific measures, investigating students’ SRL in particular 

domains (e.g., mathematics, languages, science), and task-specific measures, exploring 

students’ SRL in a specific task context (e.g., mental calculations, calculating the area of a 

circle; Boekaerts & Corno, 2005; Pintrich, Smith, Garcia, & Mckeachie, 1993). This is a 

valuable trend, as researchers discovered that some SRL strategies might be effective in 

general, with other strategies are more or less effective in certain domains or tasks (Greene 

et al., 2015). While this resulted in more attention for the domain-specific and task-specific 

measurement of SRL, also the general approach to SRL measurement remains in use to date 

(Karabenick & Zusho, 2015). Also in the current dissertation, the different approaches to SRL 

measurement came to the fore. More specifically, students’ general use of SRL was 

measured by means of the CP-SRLI in Chapters 2 and 4 (Vandevelde et al., 2013). 

Furthermore, also domain- and task specific measurement of SRL were included in the 

dissertation since also students’ cognitive, metacognitive and motivational strategies during 
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text-study in particular (domain- and task-specific) were investigated by means of both TAPA 

(see Chapters 2, 3) and a task-specific self-report questionnaire (see Chapter 5). 

While mapping SRL in a task-specific manner has important advantages for better 

understanding students’ SRL in various situations and contexts, it however also entails 

important limitations or difficulties. In view of assuring task specificity, researchers mostly 

investigate SRL using only one specific assignment. This might however minimize the 

opportunities for students to apply various aspects of their SRL strategy repertoire. For 

example, when students are asked to complete a single task, like a mathematic exercise or 

studying a text, this might offer only limited opportunities to plan, monitor, and evaluate 

their learning process.  

Considering the above, the current dissertation used a combination of different assignments 

when investigating students’ SRL (optional game, mental calculation exercises, informative 

study text, French words; see Chapters 2, 3, 5). This enabled us to map all aspects of 

students’ SRL, but also to explore how students’ regulate their learning in an authentic 

context, as they are often simultaneously confronted with different tasks in a daily school 

situation. More specifically, we investigated whether students were able to plan different 

assignments, to strategically switch from one task to another, to monitor their time and 

progress for each assignment, etc. The use of multiple assignments however also led to 

several difficulties or limitations. First, while in Chapters 2 and 3 we analysed students’ use 

of metacognition across different tasks, we were unfortunately unable to separately analyse 

the specific SRL strategies used in each of the tasks (e.g., problem solving strategies used for 

completing the mathematic exercises, memorization strategies applied during studying the 

French words) due to the very time-intensive processing of the think-aloud protocols. 

Similarly, in Chapter 5 we were unable to question students’ SRL strategies for each of the 

assignments in the questionnaire, due to the already extensive student investigation. From 

this point of view, we questioned students’ SRL specifically for the main task (i.e., text study) 

and their overall metacognitive strategy use when dealing with the other assignments 

(example item: ‘before starting with the assignments, I decided how much time I would 

spend on each of the tasks’). Unfortunately, these metacognitive subscales could not be 

included in the analysis for Chapter 5 due to too low internal consistency. This might suggest 

that students encounter difficulties in reporting how they tackled different assignments.   
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In sum, it can be concluded that researchers in future studies will need to pay attention to 

the importance of investigating students’ SRL from a general, a domain-specific and a task-

specific perspective, as well as to the development of reliable instruments that permit to do 

so.  

Challenge 4: The long road to reliable SRL measures and the difficulties 

of data triangulation 

As outlined in the introductory chapter, researchers nowadays call for more data 

triangulation when measuring SRL (Boekaerts & Corno, 2005; Malmberg, Järvenoja, & 

Järvelä, 2013; Merchie & Van Keer, 2016). The present dissertation answers this call by 

combining both online and offline measurement instruments throughout the different 

chapters. As to the offline measures, self-report questionnaires were implemented due to 

their ability to investigate SRL relatively easily at a large scale (Vandevelde et al., 2013; 

Winne & Perry, 2000), enabling us to relate students’ SRL competences to teacher and 

school determinants of SRL in Chapter 4. Also in the context of the intervention study (see 

Chapter 5), self-report questionnaires were useful for investigating the effectiveness of the 

professional development program considering the sample size and the time and resource 

constraints. However, as self-report questionnaires provide insight in perceptions rather 

than in actual behaviour (Boekaerts & Corno, 2005; Cromley & Azevedo, 2006), Chapters 2 

and 3 also used think-aloud protocol analysis (TAPA) as an online measurement instrument. 

In this regard, the results of Chapter 2 indeed confirm the existence of a discrepancy 

between students’ self-reported SRL and their actual SRL behaviour as observed during 

thinking aloud. In particular, the number of active SRL learners on the basis of self-reports 

appeared to be remarkably higher than the number of active SRL learners on the basis of 

TAPA.  

However, the results of the present dissertation illustrate, in line with prior research 

(Bannert et al., 2014; Vandevelde et al., 2015), that also online measures have important 

limitations. When implementing TAPA, researchers should take into account that inadequate 

verbalisations might distort the obtained results (Greene et al., 2011). Hence, as thoughts 

quickly pass and go, there is a real chance that students might not sufficiently verbalize all 

ongoing thoughts and behaviours. This is especially true for more automated or unconscious 
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behaviours (Greene et al., 2011). In the context of the data collection for Chapters 2 and 3, 

differences in the quality of students’ verbalisations could be identified. In line with the 

recommendations of prior research (Greene, Robertson, & Croker Costa, 2011), we tried to 

minimize these distortions by first training students and by providing them with feedback on 

their verbalizations. Still, it was clear that some students encountered difficulties to verbalize 

all thoughts and behaviours and therefore two think-aloud protocols were not included in 

the analysis for Chapters 2 and 3. While the current dissertation thus evidences that TAPA 

has important limitations, also other online measurement techniques, such as eye tracking 

and analysis of sensory data show important disadvantages. First, these techniques gather 

enormous amounts of data and are therefore very difficult to analyse and interpret (Järvelä, 

Malmberg, Haataja, Sobocinski, & Kirschner, 2019; Malmberg et al., 2018). Second, it can be 

questioned what these instruments actually measure. While eye tracking permits to register 

where students look when reading and learning (Scheiter, Schubert, & Schüler, 2018; Taub 

et al., 2016), it is still unclear how these eye fixations can be correctly interpreted. Similarly, 

sensory data enable researchers to map arousal during students’ learning (Malmberg et al., 

2018), but the connection with potential underlying thoughts or situations is still based on 

the interpretation of the researcher.  

Taking into account the above, it can be concluded that online measures, just like offline 

measures, still have important limitations for mapping SRL. From this point of view, it is 

essential to continue developing and experimenting with new instruments, rather than 

pushing the research field in one particular direction. Fortunately, researchers are well 

aware of the limitations of the existing instruments and therefore call for more data 

triangulation when investigating SRL (Järvelä et al., 2019; Malmberg et al., 2013; Merchie & 

Van Keer, 2016). As the combination of different measures might compensate for the 

limitations of each measurement approach separately, a more correct image of SRL could be 

obtained. While data triangulation is a worthwhile goal, the question however arises 

whether it is actually possible to combine insights from different measurement instruments? 

And if so, how the results actually should be combined. Do the various measurement 

instruments not all measure different aspects of students’ SRL? And is it consequently 

actually possible to combine or compare the obtained results? 
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In any case, it is clear that the research field is still confronted with major challenges 

regarding the SRL measurement. At the one hand, it will therefore be essential to keep 

looking for new, innovative techniques, while on the other hand, also combining insights of 

different measurement instruments will remain an important and challenging avenue for 

future research.  

Challenge 5: Understanding differences in SRL competences and the 

development of SRL  

Another important challenge for future research consists of obtaining more profound insight 

in the differences between students’ SRL competences, as well as in how these competences 

develop over time. As to the former, different studies indeed report that students do not 

only vary in their ability to self-regulate, but that these variations are also relate to their 

individual background characteristics (e.g., Bembenutty, 2007; Colman, Hardy, Albert, 

Raffaeli, & Crockett, 2006; Dembo & Eaton, 2000; Hornstra, 2013; Martinez-Pons, 2002; 

Zimmerman & Martinez-Pons, 1990). This is also confirmed by the results of Chapter 4 in this 

dissertation, as the multilevel analyses indicate that the existing variance in students’ SRL 

can be predominantly attributed to differences between individual students (for 93.35% to 

97.88%), rather than to differences between classes. Considering the importance of these 

individual background characteristics for SRL, it needs no further explanation why student 

characteristics were already intensively studied in the literature (e.g., Bembenutty, 2007; 

Colman, Hardy, Albert, Raffaeli, & Crockett, 2006; Dembo & Eaton, 2000; Hornstra, 2013; 

Martinez-Pons, 2002; Zimmerman & Martinez-Pons, 1990). Also the current dissertation 

contributes to the existing knowledge on SRL by investigating the relation with students’ 

gender, their general achievement level and their home language. In particular, the results 

of the cluster analysis reported in Chapter 2 indicate that low achievers and boys more often 

belong to the passive learner clusters than respectively high achievers and girls. Also the 

results of Chapter 4 confirm these results, indicating that these groups of students engage 

less frequently in different cognitive, metacognitive, and motivational strategies. As these 

results are in line with prior research (Bembenutty, 2007; Colman, Hardy, Albert, Raffaeli, & 

Crockett, 2006; Dembo & Eaton, 2000; Vandevelde et al., 2013; Zimmerman & Martinez-

Pons, 1990), they have important implications for both education and research. As to the 
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educational practice, the results evidence that teachers should pay particular attention to 

supporting the development of SRL in these students. As to the research field, the results call 

for a further investigation of student characteristics in view of obtaining more profound 

insight in how each of the student characteristics contribute to the existing SRL differences. 

Besides the background characteristics studied in the present dissertation, prior research 

also evidences that the socio-economic status, the presence of parental support, and 

students’ cultural background influence their SRL (Bembenutty, 2007; Colman et al., 2006; 

Gärtner, Vetter, Schäferling, & Reuner, 2018; Hornstra, 2013; Martinez-Pons, 2002; Pappas, 

Ginsburg, & Jiang, 2003; Vandevelde, Vandenbussche, & Van Keer, 2012). Unfortunately, 

little is known about the extent to which each of these background characteristics actually 

contribute to the SRL differences or whether various characteristics might interact or 

strengthen each other. Further research is also needed to explore whether any additional 

student characteristics play a role in students’ SRL, to more profoundly understand how the 

SRL process of students with certain background characteristics actually differs, and to 

obtain a more in-depth understanding of how SRL can be most effectively promoted in these 

groups of students.  

Besides students’ background characteristics, also their age influences their ability to 

effectively regulate their learning process. While young children already demonstrate basic 

forms of self-regulation (Perry & VandeKamp, 2000; Perry, VandeKamp, Mercer, & Nordby, 

2002; Whitebread et al., 2009), this can develop into more sophisticated and efficient forms 

of self-regulation throughout their academic career if sufficient support is provided (Dignath 

& Büttner, 2008; Perry, 1998; Schneider, 2008). Unfortunately, to date, little is known as to 

how this development in students’ SRL competences actually manifests. Further research is 

therefore crucial to understand when and how different SRL strategies (spontaneously) 

develop and can or should be fostered.  

To achieve this, the research field however still needs to overcome several challenges. On 

the one hand, an evolution should occur in the research designs used for studying SRL. While 

longitudinal and cross-sectional designs are crucial for understanding the development in 

SRL, these are, to date, sorely lacking in the research field. On the other hand, an evolution 

in the SRL measurement instruments is called for. Yet, in view of studying the development 

in students’ SRL, researchers should be able to investigate and compare students’ SRL at 
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different stages throughout their academic career. Consequently, the question arises how 

the SRL competences of young children can be correctly mapped. Research, to date, almost 

exclusively focuses on investigating upper primary, secondary, or higher education students’ 

SRL (Broadbent & Poon, 2015; Pérez, Gutiérrez-Braojos, & Fernández, 2017; Richardson, 

2004; Vandevelde, 2015; Vauras, Kinnunen, & Kuusela, 1994) and also in the present 

dissertation, only students of the fifth and sixth grade of primary education were involved. 

The lack of attention for younger children within this dissertation and within the broader 

field can be explained by the absence of valid instruments for measuring their SRL 

competences. More specifically, it can be argued that the use of self-report questionnaires is 

not recommended for investigating young students’ SRL, as these presuppose that students 

are able to correctly report on their own behaviour by reflecting on prior or future learning 

situations (Boekaerts & Corno, 2005; Cromley & Azevedo, 2006; Veenman, 2011). This ability 

is presumably not (yet) sufficiently developed in the lower years of primary education, 

making self-report questionnaires an unreliable source of information. However, also online 

measures, such as think-aloud protocols, are not adapted to measure SRL in younger 

children, as these require students to verbalize all ongoing thoughts and behaviours. Prior 

research in this regard suggests that young children might not yet be capable of doing this 

and that the obtained results might therefore be incomplete or unreliable (Blair, 2000; 

Whitebread et al., 2009).  

Considering the above, researchers will need to explore alternative methods for mapping 

younger students’ SRL. In line with prior work of Whitebread and Perry, they could explore 

the usefulness of classroom observations (Perry & VandeKamp, 2000; Perry et al., 2002; 

Whitebread et al., 2009) or interviews with young children (Marulis, Palincsar, Berhenke, & 

Whitebread, 2016) for mapping SRL. Second, also eye-tracking could offer an interesting 

avenue for future research as this technique is also applicable in younger students (Jian, 

2016; Mason, Pluchino, & Tornatora, 2016). However, researchers should take into account 

that this measure has several limitations (see Challenge 2 and 3). Furthermore, also the 

validity of teacher and parent reports for mapping young students’ SRL could be 

investigated. Finally, SRL research might need to bridge the gap with psychological research 

investigating young children’s regulation by means of simulation experiments, such as, for 

example, the Marshmallow test that investigates children’s delay of gratification (Mischel, 
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Ebbesen, & Zeiss, 1972). In this respect, researchers could explore the feasibility of such 

experiments for investigating specific self-regulatory competences that are relevant or 

necessary in a classroom context.  

If researchers would succeed in overcoming the challenge discussed above and would be 

able to investigate both younger and older students’ SRL, a better understanding could be 

obtained of how and when different aspects of students’ cognition, metacognition, and 

motivation develop. This more profound understanding of the moment in which different 

strategies spontaneously develop or can and should be fostered, is undoubtedly an added 

value in view of gradually promoting SRL. In this regard and in the context of the 

intervention study conducted in this dissertation (see Chapter 5), teachers of the lower 

grades of primary education reported to be very insecure about which strategies they 

already should or could promote in their students. Moreover, they reported to feel 

restricted in fostering different strategies, such as summarizing or selecting main ideas, due 

to the limited reading skills of their students. While research illustrates that these young 

children are already able to apply basal forms of self-regulation (Perry & VandeKamp, 2000; 

Perry et al., 2002; Whitebread et al., 2009), more deep-level research on the specific SRL 

competences of these students could be useful for better informing and supporting 

teachers.  

Besides mapping students’ SRL competences at different ages, it would be of great value for 

both research and practice to also obtain insight the actual evolution in students’ SRL. The 

relevance of knowledge about such evolutions has already been clearly demonstrated in 

motivational research. The results of reading and writing research, for example, indicate a 

disadvantageous trend in students’ motivation from primary to secondary education (i.e., 

decrease in autonomous and increase in controlled motivation; Chapman & Tunmer, 1997; 

De Smedt et al., 2019; Guthrie & Davis, 2003; Guthrie et al., 2007; Katzir, Lesaux, & Kim, 

2008; Pecjak & Kosir, 2008). Consequently, it is clear that insight in such evolutions is 

essential to avoid downward trends in students’ cognitive, metacognitive, and motivational 

SRL activities or to specifically foster SRL strategies that do not (sufficiently) develop 

spontaneously. Unfortunately, mapping the evolution in students’ SRL entails additional 

challenges for the research field. Measuring evolution does not only require different 

measurement instruments that permit to map students’ SRL at different stages, but also 
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implies that the results of these instruments can be compared. Hence, researchers must be 

sure that the different measurement instruments register exactly the same competences 

and that they are able to trace both differences in the quantity and the quality of students’ 

strategy use. At the one hand, it is indeed important to explore whether students more 

frequently adopt a diversified strategy repertoire (quantity differences; Alexander, 1998; 

Rogiers, De Smedt, De Backer, & Van Keer, 2019; Weinstein, Jung, & Acee, 2011), but it is 

also crucial to map potential changes in how adaptively, flexibly, and effectively students 

adopt these strategies (quality differences; Alexander, 1998; Rogiers, De Smedt, De Backer, 

& Van Keer, 2019; Weinstein, Jung, & Acee, 2011). Unfortunately, the development of such a 

student tracking system for SRL is probably not for the next few years, as the research field 

should first overcome various other challenges that are outlined throughout this chapter. 

Challenge 6: Research at two speeds - students’ SRL versus teacher and 

school SRL implementation 

In line with prior research (Perry, Phillips, & Dowler, 2004; Pintrich, 2004; Veenman, Van 

Hout-Wolters, & Afflerbach, 2006; Winne, 2005; Zimmerman, 2002; Zimmerman & Martinez-

Pons, 1990), the current dissertation evidences that, to date, many students struggle to 

effectively regulate their learning process. In this respect, the results of Chapter 2 report on 

the presence of a large share of passive SRL learners in upper primary education. As these 

learners combine a limited use of (meta)cognitive strategies with a disadvantageous 

motivational profile, this study underlines the need for more SRL promotion in primary 

education. Even though the SRL profiles in Chapter 2 should not be used to label students, 

they nevertheless provide useful insight in the different groups of learners that occur within 

the classroom context and might thus support teachers to get a better grip on reality. The 

SRL profiles obtained in this dissertation, for example, underline that teachers should not 

only instruct and promote a variety of cognitive and metacognitive strategies, but also 

actively foster students’ autonomous motivation (Deci & Ryan, 2000; Ryan & Deci, 2000). 

Additionally, the results of the process mining reported in Chapter 3 do not only show large 

differences in how often students apply various strategies, but also in the quality of their 

learning process. This implies that education should not only promote a more frequent use 

of SRL strategies, but also assure that students are able to effectively and adaptively apply 
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their strategy repertoire (see Challenge 4; Rogiers et al., 2019). Teachers can, for example, 

model how they alternate different strategies in an adaptive and strategic manner, but also 

promote more qualitative SRL by providing students with various, complex tasks and 

encouraging them to effectively analyse task demands, plan and monitor different 

assignments. 

In conclusion, the results of the present dissertation strongly underline that teachers and 

schools need to actively foster SRL in their students. Also in the broader SRL literature, 

researchers assign a key role to teachers and schools for realizing an early and gradual SRL 

promotion (e.g., Dignath-van Ewijk, 2016; Dignath & Büttner, 2013; Kistner et al., 2010; 

Perry, 1998). However, when critically analysing the existing SRL literature, it becomes clear 

that the importance of teachers and schools is not equally reflected in the number of studies 

that actually focus on investigating the teacher and school level in SRL promotion and 

implementation. As a result, it seems as if the knowledge on SRL is actually developing at 

two different speeds. At the student level, a vast knowledge base already exists on students’ 

SRL competences, the differences between students, relevant background characteristics, 

and the value of SRL for student achievement. In contrast, the knowledge on teachers’ and 

schools’ SRL implementation remains limited. At the teacher level, some studies evidence 

the importance of teachers’ knowledge on SRL, their beliefs about the value of SRL, their SRL 

self-efficacy, and their SRL promoting behaviour (e.g., De Smul, Heirweg, Van Keer, Devos, & 

Vandevelde, 2018; Dignath-van Ewijk, 2016; Peeters, 2015; Peeters, De Backer, Kindekens, 

Triquet, & Lombaerts, 2016). In this regard, the results of the current dissertation (see 

Chapter 4) show a strong interrelatedness between teachers’ SRL beliefs, their SRL self-

efficacy and their SRL promotion, evidencing the need to focus on optimizing or confirming 

teachers’ beliefs and their sense of efficacy to promote SRL, next to primarily aiming an 

improvement in their ability to promote SRL in their classrooms. Further and more large-

scale research is however recommended in view of substantiating these ideas. Moreover, it 

is also important to further expand the teacher-level research in several ways. First, it is still 

unclear to which extent teachers differ in their SRL attitudes and behaviour and how 

differences between teachers can be explained. Therefore, the role of teacher background 

characteristics, such as gender, educational experience, level of education, etc. should be 

more intensively studied. Second, more insight should be obtained in how teachers promote 

SRL in different classroom or school contexts and which aspects in this context hamper or 
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foster their instruction. In this regard, it would be also relevant to investigate whether 

teacher characteristics do interact with these context variables. Finally, more knowledge is 

required on how teachers’ ability to foster SRL can be most effectively improved. 

Intervention studies aiming at an increase in teachers’ SRL knowledge, beliefs and behaviour 

are promising, but unfortunately still very limited in number (e.g., Butler, Lauscher, Jarvis-

Selinger, & Beckingham, 2004; Dignath-van Ewijk, 2018; Perry, Brenner, & MacPherson, 

2015; Senders, Sins, & Vrieling, 2019; Steinbach & Stoeger, 2016; Xu & Ko, 2019). Further 

research is thus recommended to understand which approaches to professional learning are 

most efficient and effective. In this regard, researchers could experiment with observing 

teachers and providing them with feedback, co-constructing lessons with teachers, etc., both 

in one-to-one, a small group, or a school-wide coaching setting. 

While the former plainly illustrates that the knowledge on teachers’ SRL implementation is 

lagging behind the student level, the gap with the school level is even more clear. This is 

worrisome, as SRL is a complex competence that gradually develops throughout students’ 

academic career and therefore requires a school-wide approach to SRL implementation 

(Dignath, Buettner, & Langfeldt, 2008; Peeters, 2015; Perry, 1998; Schneider, 2008; 

Veenman et al., 2006; Zimmerman, 2002). Furthermore, in the general field of education, 

the importance of different school level variables (e.g., leadership, school vision, 

professional learning communities) was already clearly demonstrated in relation to other 

innovations (e.g., introducing new teaching methods regarding technique or languages; 

Vanblaere, 2016). Unfortunately, in the field of SRL, it is still unclear how different school-

level determinants hamper or foster SRL implementation. Considering the above, the current 

dissertation adds to the existing research by evaluating the importance of the vision on SRL 

and the presence of reflective dialogue in Chapter 4, as well as by conducting a school-wide 

professional development program in Chapter 5. Further and more comprehensive research 

is however necessary to investigate whether other important school variables directly or 

indirectly affect the implementation of SRL. 

In sum, it can be concluded that, to date, research on SRL is developing at two speeds. An 

important challenge for future research will in consequence consist of narrowing the gap 

between knowledge on students’ SRL on the one hand and on teachers’ and schools’ SRL 
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implementation on the other hand. After all, in view of improving the current situation, a 

profound understanding of all SRL determinants is required.  

Challenge 7: Studying the interplay between the student, teacher, and 

school level  

While more insight in the teacher and school level is called for, it is not sufficient to 

investigate these levels separately without taking into account their complex interplay. 

Research bridging the gap between the student, teacher, and school level is therefore 

urgently needed in view of understanding how different school determinants (e.g., school 

leadership, school vision) influence teachers’ SRL behaviour and beliefs and how this, in turn, 

relates to students’ SRL competences. From this point of view, we believe that the study in 

Chapter 4 is innovative as it is, to date and to our knowledge, the first study that 

simultaneously investigated and directly statistically related different school, teacher, and 

student determinants of SRL. The results of this study more specifically underline that 

fostering reflective dialogue between different school members is crucial in view of 

improving the implementation of SRL. Consequently, this implies that a key role is reserved 

for the school leader in SRL implementation by creating and encouraging discussion between 

teachers regarding their instructional practice. Moreover, also professional development 

initiatives on SRL, either organized by researchers or by pedagogical counselling services, 

should ideally attend to creating connectedness and dialogue between school members. 

Along the same line of reasoning, the results of Chapter 4 indicate that professional 

development initiatives should not only foster teachers’ ability to promote SRL, but also 

perpetuate or improve teachers’ beliefs about the value of SRL for their students, as well as 

their self-efficacy regarding SRL. As to the relation between teachers’ SRL promotion and 

students’ SRL competences, Chapter 4 adds to the existing literature by directly statistically 

relating teacher to student variables (e.g., Kistner et al., 2010; Paris & Paris, 2001; Perry et 

al., 2004; Perry & VandeKamp, 2000). At the same time, this chapter also highlights some 

key challenges for future research. In particular, as the results suggest that teachers’ self-

reported SRL promotion negatively relates to students’ perceived metacognitive and 

motivational strategy use, the question arises how these results should be interpreted. In 

Chapter 4, we hypothesize that students in high SRL classrooms might have a more correct, 
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less overestimated perception of their own behaviour and therefore obtain lower scores on 

the self-report questionnaire. It is however clear that both the results of the current study 

and the accuracy of this hypothesis should be further investigated. In this regard, a possible 

avenue for future research consists of organizing a large-scale investigation that combines 

think-aloud protocol analysis and self-report questionnaires at the student level with 

classroom observations at the teacher level. This combination of measurement instruments 

would enable researchers to explore whether students in high SRL classrooms indeed more 

correctly assess their own SRL competences. If the abovementioned hypothesis is correct, a 

stronger correspondence between students’ actual behaviour during thinking aloud and 

their self-reported SRL behaviour should be present in high SRL classrooms compared to low 

SRL classrooms. In any case, it can be concluded that a deep-level investigation of the 

relation between the teacher and student level remains a crucial challenge for future 

research. As long as we are unsure on how teachers’ behaviour relates to students’ SRL, 

researchers are actually unable to correctly interpret the results of (intervention) research.  

Challenge 8: Research at two speeds - online versus offline data 

collection methods for measuring teacher and school SRL 

implementation 

When critically analysing the literature, one can note that the knowledge on SRL is 

developing at two different speeds, but that also the data collection methods for measuring 

students’ SRL and teacher and schools’ SRL implementation are developing at a different 

pace. As mentioned before, a strong evolution has occurred in the measurement of 

students’ SRL through the past years. From a predominant use of offline data collection 

methods, researchers evolved towards more online measures and, more recently, to the 

combination of different instruments (data triangulation; e.g., Greene et al., 2011; 

Malmberg et al., 2018; Merchie & Van Keer, 2014; Scheiter, Schubert, & Schüler, 2018; Taub 

et al., 2016). While each of these approaches still have important limitations (Bannert et al., 

2014; Vandevelde et al., 2015), this evolution nevertheless evidences a strong critical 

reflection and continuous search for the most suitable and apt instruments. In contrast, at 

the teacher and school level, such an evolution in data collection methods did not yet 

sufficiently take place. The limited studies on teachers and schools’ SRL predominantly adopt 



General discussion 
 

 
231 

self-report questionnaires and interviews (De Smul, Heirweg, Devos, & Van Keer, 2019; De 

Smul et al., 2018; Dignath & van der Werf, 2012; Lombaerts, Engels, & Athanasou, 2007; 

Peeters, 2015) and therefore strongly rely on perception rather than on actual behaviour. 

While some researchers already experimented with online measures, such as observations 

(Dignath & Büttner, 2013, 2018; Perry, 2013; Perry, Hutchinson, Yee, & Määttä, 2018), this is 

still the exception rather than the rule. As a result, there is a lacking insight in how teachers’ 

and schools’ SRL implementation can be reliably investigated with online measures. The 

development of, for example, more detailed observation protocols, as well as experiments 

with eye-tracking for mapping teachers’ gaze behaviour, etc. are therefore required. 

Moreover, also the use of data triangulation could contribute to a more accurate image of 

teacher behaviour by, for example, combining classroom observations with cued 

retrospective reports. 

Considering the more recent and rather limited focus on the teacher and school level in the 

SRL literature, it is actually not surprising that the development of data collection methods in 

this respect is lagging behind. Nevertheless, the difference in how critically researchers deal 

with results of student-level research and teacher or school-level research, is startling. While 

studies that exclusively rely on offline instruments for mapping students’ SRL are often 

strongly criticized (Boekaerts & Corno, 2005; Schellings et al., 2013; Veenman, 2011) or 

refused for publication, the validity of results obtained by means of self-reports at the 

teacher and school level is questioned to a much lesser extent. This is worrisome, as it is still 

unclear whether teachers’ self-reported SRL promotion is in line with their actual classroom 

behaviour. Also at the school level, prior educational research indicates strong differences in 

school leaders’ self-reported behaviour and their teachers’ perception of their leadership 

practices (Devos, Hulpia, Tuytens, & Sinnaeve, 2013). Taking this into account, it can be 

stated that future SRL research will need to experiment with more online measures, as well 

as with data triangulation, for investigating the teacher and school level. As the development 

of new and valid measures might still take some time, researchers should, until then, adopt 

the same careful and critical attitude that is so widespread in the SRL research focusing on 

students.  
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Challenge 9: Promoting SRL by stimulating professional learning in 

teachers and schools 

Considering the limited SRL competences of students (e.g., Heirweg, De Smul, Devos, & Van 

Keer, 2019; Perry, Phillips, & Dowler, 2004; Vandevelde, Van Keer, Schellings, & Van Hout-

Wolters, 2015; Winne, 2005; Zimmerman, 2002), it is not surprising that the number of 

intervention studies on SRL have been strongly increasing during the past years. However, as 

mentioned in Chapter 5, to date, most intervention studies primarily aim at an improvement 

in students’ SRL competences, rather than targeting an increase in teachers’ ability to 

promote SRL. Therefore, prior interventions are mostly strongly researcher-directed and 

often use pre-designed instructional programs or tasks (Dignath et al., 2008; Dignath & 

Büttner, 2008). Consequently, it can be argued that there is an urgent need for more 

intervention studies that do not only target an improvement of students’ SRL, but also and 

primarily an increase in teachers’ ability to independently promote SRL in their classrooms 

(e.g., Perry, 2013; Perry, Brenner, & MacPherson, 2015; Perry et al., 2018). Unfortunately, 

such professional development programs (PDP) on SRL are both rare and challenging. While 

the most important difficulties of professional development on SRL were already outlined in 

Chapter 5, we will now tackle some additional challenges that future research might 

address.  

The challenge of encouraging long-term professional learning 

The results of the PDP conducted in the current dissertation clearly underline the need for 

more long-term interventions on SRL. Especially when opting for a school-wide approach to 

professional development, long-term support of teachers and schools is needed before any 

positive effects on students might be expected (Desimone, 2009; see Chapter 5). While the 

PDP yielded only few significant results at the teacher level, it was nevertheless evident that 

participating schools established valuable projects for promoting SRL throughout the 

intervention. Under guidance and supervision of the researchers, two participating schools, 

for example, developed new school diaries in view of more explicitly encouraging students 

to plan and monitor their work, while another school developed a new system for broad 
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evaluation in line with the SRL principles. It is evident that the results of these school-specific 

projects were however not immediately or straightforwardly measurable and will most likely 

only come to the fore in the following school year(s). While this might partially explain why 

the current dissertation could not (yet) detect any student level effects, it also highlights that 

more long-term interventions are needed in view of supporting schools in the development, 

the implementation, as well as in the evaluation of such initiatives. To achieve this, a clear 

shift in the research funding is however required. If the government aims to enable research 

in view of improving educational quality and supporting educational practice, more should 

be invested in long-term funding of research and, especially, in research-practice 

partnerships. Next to more common short-term research projects, this long-term funding is 

required for several reasons. First, it would enable researchers to design qualitative 

interventions that are grounded in the literature and based on or in line with teachers’ and 

schools’ practice (e.g., by observing teachers during a pilot study, collecting work samples in 

high SRL classrooms). Second, it would permit to provide protracted support to schools, 

which is essential in view of ensuring that innovations are fully imbedded. Third, long-term 

funding would enhance the feasibility of professional learning initiatives as the complex 

topic of SRL could be tackled throughout different semesters or school years. Fourth, it could 

alter the efficacy of interventions by enabling researchers to improve their intervention 

design and evaluate its effectivity during different research cycles. Fifth and final, 

researchers would have more opportunities and time for disseminating the research results 

through different channels (i.e., related to the research field, practice, and policy).  

The challenge and value of conducting research in close partnership to schools 

Besides more long-term research, it can also be argued that research should be more closely 

connected to the actual classroom practice. As mentioned earlier, many intervention studies 

nowadays adopt pre-designed tasks or instruction programmes that are, in the best case, 

conducted by the actual classroom teacher (Dignath et al., 2008; Dignath & Büttner, 2008). 

From a researcher perspective, this approach is very valuable as it enables to check for 

treatment fidelity. By both evaluating whether teachers accurately follow the predesigned 

program and comparing students’ SRL to a control group, researchers can assure that 

potential effects are actually caused by the intervention (Smith, Daunic, & Taylor, 2007). On 
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the downside, these studies presuppose a ‘one size fits all idea’ as they assume that the 

intervention, in its original form, is suitable for all participating classes and schools. More 

specifically, these interventions do not take into account the specific school and classroom 

context and the characteristics of the teachers and learners, etc. and are therefore not 

always feasible, nor in line with teachers’ and schools’ expectations or needs (Boekaerts & 

Corno, 2005; Perry, Brenner, & MacPherson, 2015). Taking this in consideration, Perry (Perry 

N., personal communication) underlines that researchers should recognize their 

responsibility for why SRL is not as widespread nowadays as it should be. She argues that the 

researcher-controlled approaches to knowledge mobilization have not always led to robust 

and ecologically valid SRL interventions and therefore she advocates a more intensive and 

close partnership with teachers and schools in future SRL intervention research (Perry N., 

personal communication, May 25, 2019).  

In the current dissertation, this more flexible, collaborative approach towards professional 

learning was already implemented to a limited extent by providing time during each session 

to tackle school-specific goals. However, the content of the actual sessions was still 

predefined by the researchers to ensure comparability between schools. In view of actually 

improving educational quality, it might however be desirable to organize more flexible 

professional learning experiences that permit to answer schools’ and teachers’ actual needs 

and to take into account their specific school context (Boekaerts & Corno, 2005; Perry et al., 

2015). However, since high quality research must still be guaranteed, researchers will need 

to search for alternative ways of assuring that potential teacher or student effects are 

actually due the intervention. This can, for example, be obtained by developing more fine-

grained observation protocols that permit to capture (small) changes in teachers’ 

instructional practice, by asking teachers to reflect on their progress in a learning journal, by 

collecting and analysing samples of teachers’ and students’ work, etc. (Perry, 2013; Perry et 

al., 2015, 2018). From this point of view, a challenging but important task for future research 

might consequently consist of both evolving towards more interventions in close partnership 

to schools, as well as developing instruments that enable researchers to assess their 

effectiveness.  
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Overall conclusion 

Based on the insights of the current dissertation and prior research, it can be stated that the 

SRL research field has greatly evolved during the past decades, both in the way in which SRL 

is conceptualized and measured. While transformations in the research techniques have 

amplified our knowledge on SRL, they also led to an increasing awareness that the research 

field still needs to face important challenges. Based on this discussion chapter, it can be 

concluded that these challenges are roughly situated in four main areas. First, researchers 

should continue to develop and refine the existing conceptualisations and definitions of SRL 

in future research. Second, it will be essential to develop and experiment with different SRL 

data collection methods in view of more accurately measuring SRL at different stages 

throughout students’ educational career. A third challenge consists in gaining sufficient 

knowledge and insight in how different student, teacher, and school determinants influence 

SRL and contribute to existing differences in students’ SRL competences. Fourth, researchers 

will need to obtain a more profound understanding as to how SRL can be most effectively 

promoted by teachers and schools and how, in turn, these teachers and schools can be most 

effectively supported.  

Considering the strong evolutions that have occurred in the SRL research field during the 

past decades, it can be expected that the field will positively evolve in the following years 

and that many of these very complex challenges can be overcome by researchers’ joint 

efforts.  
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Appendix A. Overview of the main results, limitations and suggestions for future research, and implications linked to the research objectives and 
dissertation chapters 

RO Chapter Main results Limitations and suggestions for future research Implications 

1 

 

2  The majority of the fifth and sixth 
graders combine a rather passive use of 
(meta)cognitive SRL strategies with a 
disadvantageous motivational profile 

 TAPA indicates an even larger share of 
passive SRL learners than self-report 
questionnaires, suggesting that students 
overestimate their actual SRL behaviour 

 Low and average achievers show a less 
desirable SRL profile than high achievers  

 Boys are more often profiled as passive 
or low SRL learners than girls 

 High SRL learners obtain significantly 
higher cued recall test scores 

 In the present study, data triangulation was 
used to investigate SRL, but further research is 
needed to understand how insights and results 
of online and offline measures can actually be 
combined 

 Validation of the TAPA profiles could not be 
conducted due to the rather small sample of 
TAPA students 

 In line with the former, future research is 
needed to confirm the relation between TAPA 
profiles and performance measures 

 This study adds to prior research due to its 
combination of offline and online data 
collection methods and the large sample of 
students involved in TAPA compared to 
earlier studies 

 The results underline the value of a person-
oriented approach to data analysis for 
investigating SRL 

 As the results show that most students are 
passive SRL learners, teachers are encouraged 
to foster students’ cognitive, metacognitive, 
and motivational activities already at an early 
stage in education 

1 3  Process maps indicate that the 
theoretically hypothesized cyclical 
nature of SRL can be recognized in 
students’ learning process as different 
phases can be identified 

 Students show a rather adaptive 
approach to learning as they return to 
prior SRL phases or activities during 
learning 

 High achievers show a more qualitative 
SRL process than low or average 
achievers as they more strategically and 
adaptively adopt SRL throughout all 
phases of the learning process  

 

 

 

 

 As guidelines on the number of activities and 
paths to be retained in the process maps are 
still lacking, further research exploring 
potential benchmarks is recommended 

 Different SRL strategies (e.g., summarizing) 
were not included in the process maps as they 
did not belong to the most frequently 
conducted strategies. Future studies need to 
provide insight in when and how students 
apply these strategies 

 Due to the use of TAPA, insight in students’ SRL 
process might be influenced by their ability to 
verbalize all ongoing thoughts and behaviours 

 

 

 

 

  

 This study describes the innovative technique 
of process mining and its usefulness for 
obtaining more profound insight in students’ 
SRL process and in how this unfolds over time 

 This study illustrates that process mining can 
be used to test whether the existing 
theoretical frameworks are reflected in 
students’ learning, but also to further develop 
and refine SRL frameworks 

 The results show that quality differences 
occur in students’ SRL process, evidencing 
that teachers should not only promote a 
more frequent, but also an efficient and 
adaptive use of SRL strategies in their 
learners  

 

 

 

 

  



 

 

2 4  The results of this study evidence that 
both school, teacher, and student level 
determinants influence SRL 

 As to the school level, the results 
indicate that the presence of reflective 
dialogue positively and directly relates 
to teachers’ SRL self-efficacy and 
indirectly to their SRL promotion 

 Teachers’ SRL beliefs and SRL self-
efficacy are strongly interrelated and 
are positively linked to their SRL 
promotion in the classroom context 

 Teachers’ SRL promotion, in turn, is 
significantly but negatively related to 
students’ metacognition and motivation  

 Considering that a large sample was needed to 
relate school and teacher variables to students’ 
SRL, the present study exclusively implemented 
self-report questionnaires. Further research 
complementing these results with insights of 
online SRL measurement is highly 
recommended, by, for example, observing 
teachers’ actual SRL promotion in the 
classroom and mapping students’ actual SRL 
competences by means of online data 
collection 

 

 

 The results evidence that school leaders have 
a key role in promoting SRL and that they 
should actively foster reflective dialogue 
between school members 

 The results indicate that future professional 
development initiatives should foster 
connectedness and discussion between 
teachers regarding their educational practice 

 Similarly, intervention studies should not only 
aim to improve teachers’ SRL promotion, but 
also their SRL beliefs and SRL self-efficacy  

 While this is one of the first studies that 
directly connects the teacher to the student 
level, it evidences that further research is 
needed to fully understand this complex 
interplay  

3 5  No effect of the one-year school-wide 
professional development program 
(PDP) on teachers’ SRL beliefs and SRL 
self-efficacy could be found 

 The PDP positively influenced teachers’ 
SRL promotion during the preparatory 
and performance phase of the learning 

 The PDP did not lead to the desired 
effects on students’ SRL and 
achievement 

 Considering the small sample of teachers in the 
present study, more large-scale research is 
needed. In this regard, it is recommended to 
additionally investigate the effectiveness of the 
intervention for first to fourth grade teachers 
and students 

 As only self-report questionnaires were used in 
the current study, triangulating these data with 
online measures is recommended to obtain 
more profound insight in the effectiveness of 
the PDP at the teacher and student level 
 

 

 This study adds to prior research by 
implementing a long-term, school-wide 
professional development program on SRL. In 
contrast to prior research, it aims to foster 
students’ SRL by first improving teachers’ 
ability to effectively promote SRL  

 This study evidences the usefulness of 
Desimone’s (2009) framework for both 
designing and evaluating the effectiveness of 
intervention programs 

 The results underline that more long-term 
interventions are needed to improve the 
current situation and to foster SRL 
implementation. 
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English summary 

Measuring and promoting self-regulated learning of upper-primary 

school students: A study on the effectiveness of a school-wide 

teacher professional development program 

Introduction 

The last decades, our society has been characterized by a rapid development of technology 

and an exponential increase in knowledge and information (Cornford, 2002). To keep up with 

these quick changes and evolutions, individuals should constantly invest in self-development 

by engaging in continuous learning. As a result, lifelong learning became an essential 

competence for effective participation in our 21st century society (Ananiadou & Claro, 2009; 

Cornford, 2002; European Commission, 2002). 

Considering that lifelong learning requires the ability to select and process relevant 

information and to monitor and evaluate one’s own learning (Lüftenegger et al., 2012), it 

needs no further explanation why self-regulated learning (SRL) received increasing attention 

in both educational research and practice during the last decades (e.g., Ananiadou & Claro, 

2009; Azevedo, 2007; Pintrich, 2004; Winne & Perry, 2000; Zimmerman, 1986). In this respect, 

it is generally agreed upon that SRL entails a metacognitive, a cognitive, and a motivational 

component. While the metacognitive component refers to higher-order thinking processes 

that permit the planning, monitoring, and evaluation of the learning process, the cognitive 

component includes learning strategies required for processing information, such as 

rehearsing, summarizing, paraphrasing, etc. Finally, the motivational component 

encompasses learners’ motives for learning, their effort, and persistence (e.g., Boekaerts, 

1997; Pintrich, 2004; Winne, 2011; Zimmerman, 2002).  

The attention for SRL in research and practice is however not only due to the fact that SRL 

provides individuals with the competencies necessary for lifelong learning, SRL is also a key 

factor for success during the academic career. Different studies indeed evidence that students 

who effectively regulate their learning obtain higher scores on tests (Kistner et al., 2010; Mega 

et al., 2014; Paloş et al., 2011; Pintrich & De Groot, 1990). In this regard, SRL is even shown to 
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be more important for understanding differences in student performance than traditional 

measures, such as IQ (Blair & Razza, 2007; Duckworth & Seligman, 2005; Yang, 2005). 

Therefore, in 1997, the Flemish government also officially recognised the importance of SRL 

by introducing the cross-curricular attainment goals ‘learning to learn’ in both primary and 

secondary education (Department of Education & Flemish Agency for Quality Assurance in 

Education and Training, 2010b, 2010a). 

Unfortunately, the literature on SRL also shows that a significant number of students are not 

able to effectively regulate their learning and that large differences occur in both the quantity 

and the quality of learners’ SRL (Merchie & Van Keer, 2014; Vandevelde, Van Keer, Schellings, 

& Van Hout-Wolters, 2015). To improve the current situation, different researchers call for 

the promotion of SRL already in primary education (e.g., Dignath et al. 2008; Perry 1998; 

Veenman et al. 2006; Wigfield et al. 2011). By fostering SRL at an early stage in education, 

students can be offered sufficient time and opportunities to develop productive SRL 

competences and the development of academically inefficient learning habits can be avoided 

(Cleary & Chen, 2009; Pajares, 2002). To obtain this, gaining insight in the actual situation is a 

first and crucial step for understanding how SRL can be most efficiently promoted. More 

specifically, on the basis of prior research, we believe that (a) insight is needed in the student 

level and, more specifically, in the way and the extent to which students apply and combine 

SRL strategies, and (b) the teacher and school level, as we need to understand how SRL 

competences can be most effectively fostered by teachers and schools. Taking this into 

account, the current dissertation focuses on measuring and promoting SRL in upper primary 

school students.  

Research objectives 

The present dissertation investigates upper primary school students’ SRL by focusing on three 

main research objectives: 

(RO1) Measuring and profiling upper primary school students’ perceived and actual SRL 

The present dissertation answers the need for more insight in SRL by measuring and profiling 

upper primary school students’ SRL. More specifically, it investigates fifth and sixth graders’ 
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SRL as these students are approaching the transition to secondary education. Consequently, 

these students should be prepared to function in a learning environment that requires the 

ability to independently shape and monitor their learning and to process an increasing amount 

of information (Cleary & Zimmerman, 2004). To study the SRL competences of this specific 

group of students, the present dissertation combines self-report questionnaires with think-

aloud protocol analysis, thereby answering the call for more data-triangulation. Moreover, 

students’ actual and perceived use of SRL are studied according to the most recent trends in 

data analysis, by combining person-oriented (i.e., cluster analysis) and process-oriented (i.e., 

process mining) statistical techniques.  

(RO2) Relating students’ SRL to teacher and school determinants. 

In view of promoting SRL, it is not only crucial to obtain insight in students’ actual SRL 

competences, but also to thoroughly understand how these competences can be affected by 

determinants at the student, teacher and school level. While the first research objective aimed 

to analyse the importance of individual background characteristics (i.e., gender, general 

achievement level) for understanding differences in students’ SRL competences, this second 

research objective aims to contribute to a more profound insight in teacher and school 

determinants of SRL. While different studies evidence that SRL can be promoted by the 

teacher and that a school-wide approach to SRL is crucial for success, research on teacher and 

school determinants remains however limited. Therefore, the current dissertation aims to 

provide more insight in how different school, teacher and student SRL determinants interact 

and how the implementation of SRL can be fostered or hampered. 

(RO3) Promoting SRL by means of a school-wide teacher professional development 

program and evaluate the effectiveness of this program. 

While different studies (Dignath et al., 2008b; Dignath & Büttner, 2008; Dowler et al., 2004; 

Kistner et al., 2010; Perry & VandeKamp, 2000) underline the importance of promoting SRL, 

research (Bolhuis & Voeten, 2001; Dignath & Büttner, 2018) also evidences that teachers and 

schools struggle with the challenging task of promoting SRL in their students. Teachers, on the 

one hand, report to feel rather insecure on how to effectively foster SRL (Dignath-van Ewijk, 
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2016; Steinbach & Stoeger, 2016). Furthermore, even though they actively attempt to create 

a SRL supportive learning environment, they struggle to provide direct SRL instruction to their 

students (Bolhuis & Voeten, 2001; Dignath-van Ewijk, 2018). At the school level, on the other 

hand, SRL is not yet sufficiently implemented and schools generally lack a clear and shared 

vision on SRL, resulting in rather free-standing initiatives of individual teachers (De Smul, 

Heirweg, Van Keer, & Devos, 2019; Peeters, 2015). In view of improving the current situation, 

schools and teachers need to be better supported in the implementation of SRL and 

intervention research is consequently highly necessary. Therefore, the third research 

objective of the present dissertation focuses on promoting SRL by means of a school-wide 

teacher professional development program and on evaluating its effectiveness.  

Figure 1 visualizes the structure of this dissertation and positions the different studies within 

the three main research objectives. 

 

 

 

 

 

 

  

CH2: Profiling upper primary school students’ self-

regulated learning through self-report 

questionnaires and think-aloud protocol analysis 

Chapter 1: General introduction 

Chapter 6: General discussion 

RO1: Measuring and 

profiling upper primary 

school students’ perceived 

and actual use of SRL  

RO2: Relating students’ SRL 

to teacher and school 

determinants 

RO3: Promoting SRL by 

means of a school-wide 

teacher professional 

development program and 

evaluating the effectiveness 

of the program 

CH4: Do you reap what you sow? The relation 

between primary school students’ self-regulated 

learning, student, teacher, and school determinants 

CH5: The long road from teacher professional 

development to student improvement: A school-

wide professional development program on self-

regulated learning in primary education 

CH3: Mine the process: Investigating the cyclical 

nature of upper primary school students’ self-

regulated learning 

Figure 1. Schematic overview of the chapters in this dissertation 
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Outline of the dissertation 

Measuring and profiling upper primary school students’ perceived and actual use of 

SRL (RO1) 

The present dissertation aimed to measure and profile upper primary school students’ 

perceived and actual use of SRL. This research objective was tackled in the empirical studies 

described in chapter 2 and 3 of this dissertation.  

Chapter 2 investigated to which extent students differ in how they implement and combine 

various cognitive, metacognitive, and motivational strategies. To achieve this, the presence of 

different SRL profiles was explored by means of cluster analysis on two different measurement 

instruments: a general self-report questionnaire and think-aloud protocol analysis (TAPA). A 

total of 2027 upper primary school students completed the self-report questionnaire (CP-SRLI; 

Vandevelde, Van Keer, & Rosseel, 2013), while a subsample of 105 students were also involved 

in the TAPA. During the think-alouds, students were asked to verbalize all their ongoing 

thoughts and behaviours, while completing different homework assignments: an optional 

‘connect the dot’ game, five mental calculation exercises, studying an informative text on 

seahorses and memorizing six French words.  

The results of the cluster analysis conducted in Chapter 2 showed the presence of four SRL 

profiles on the basis of students’ self-report questionnaires, distinguishing between (1) active 

learners with high quantity motivation (AHQN), (2) active learners with high quality motivation 

(AHQL), (3) passive learners with low quantity motivation (PLQN), and (4) passive learners with 

low quality motivation (PLQL). Based on students’ think-alouds, only two profiles could be 

distinguished: a high and low SRL learner profile. Furthermore, chapter 2 also investigated the 

relation between students’ SRL profiles and their background characteristics (i.e., general 

achievement level, gender), as well as with their performance scores (i.e., cued recall test 

scores). The results overall indicated a significant relation between students’ profile and their 

general achievement level, as high achieving students more often belonged to the active 

learners clusters (e.g., AHQN, AHQL). Similarly, a significant association could be detected 

between students’ SRL profile and their gender, as girls were more often categorized as active 

or high SRL learners than boys. As to the relation with students’ performance, the SRL profiles 
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based on the TAPA indicated that high SRL learners obtained significantly higher scores on the 

cued recall test than low SRL learners.  

Chapter 3 investigated students’ SRL process by studying the sequence in which SRL activities 

are conducted during learning. To achieve this, the think-aloud data explored in Chapter 2 

were recoded and analysed by means of process mining. By linking time stamps to the specific 

SRL activities that occurred at that moment, this innovative technique permitted to analyse 

how SRL processes unfold throughout the learning process. This chapter aimed to: (1) 

investigate the theoretically assumed cyclical nature in students’ SRL process and (2) to 

explore potential differences in the SRL process of high, average, and low achieving students. 

Substantiating theorists’ idea that learners should go through different phases during learning 

(e.g., Boekaerts & Corno, 2005; Pintrich, 2000, 2004; Zimmerman, 2002), the process maps in 

Chapter 3 evidenced the presence of a preparatory, performance, and appraisal phase. 

Moreover and also confirming theorists’ ideas (Panadero, 2017; Pintrich, 2000, 2004; 

Zimmerman, 2002), the results indicated that learners do not go through these phases 

linearly, but that they implement a rather adaptive approach to learning by repeating or 

returning to prior SRL phases or activities. As to the second objective of this chapter, the 

results indicated that large differences occur in the quality of students’ SRL process depending 

on their achievement level. High achievers, compared to average and low achievers, adopt a 

more strategic and adaptive approach to learning during all the phases of their learning 

process. As to the first, preparatory phase, they more effectively analyse task demands and 

plan different assignments, while in the performance phase they more strongly and 

strategically alternate initial reading, rereading and highlighting strategies. Also in the final 

phase of their learning, the appraisal phase, high achievers more clearly implement self-

evaluation in view of both monitoring and improving their learning compared to average or 

low achievers.  

Relating students’ SRL to teacher and school determinants (RO2) 

Chapter 4 explored hampering and supporting factors for SRL implementation by investigating 

the interplay between school, teacher, and student determinants of SRL. To achieve this, 

survey data were gathered from 1796 upper primary school students and their 110 teachers 

in 43 primary schools. Considering the clear hierarchical structure in the data (1796 students 
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nested in 107 classes), multilevel analyses were conducted to relate school and teacher 

determinants to students’ cognition, metacognition and motivation. First, as to the school 

level, the results clearly underline the importance of the school culture and, in particular, the 

presence of reflective dialogue between school members. When teachers are provided with 

frequent opportunities to share and discuss their educational practice with colleagues, they 

report to feel more competent in promoting SRL (i.e., SRL self-efficacy). Moreover, the 

presence of reflective dialogue also indirectly related to teachers’ SRL promotion, via their 

increased SRL self-efficacy. On the other hand, the schools’ vision on SRL could not be related 

to these teacher variables. Second, as to the teacher level, the results evidenced that teachers’ 

SRL self-efficacy, their SRL beliefs, and their SRL promotion are strongly interrelated. Teachers 

who feel more competent to implement SRL and who attribute more importance to SRL for 

their students, report to promote SRL more frequently in their classrooms. Moreover, the 

results also showed that teachers’ SRL beliefs positively and significantly relate to their SRL 

self-efficacy. Finally, Chapter 4 also studied the relation between the different teacher 

determinants and students’ cognitive, metacognitive, and motivational SRL strategies. 

Contrary to the expectations, the results indicated a significant but mostly negative relation 

between teachers’ SRL promotion and students’ metacognition and motivation when 

controlling for students’ background characteristics.  

Promoting SRL by means of a school-wide teacher professional development 

program and evaluating the effectiveness of this program (RO3) 

Chapter 5 reported on the one-year professional development program (PDP) on SRL that was 

conducted in this dissertation in view of (1) fostering the implementation of SRL, (2) 

reinforcing teachers’ ability to promote SRL, and (3) improving students’ SRL competences. 

The twenty Flemish school teams that volunteered for participation in the PDP were randomly 

assigned to an experimental (n = 10 schools) and control condition (n = 10 schools). Schools in 

the intervention condition participated with their school team (i.e., 1st to 6th grade teachers, 

SEN teachers and coordinators, school leaders) in six coaching sessions, spread over an entire 

school year. All sessions were designed in line with Desimone’s (2009) features of effective 

professional learning (i.e., content focus, active learning, coherence, duration, collective 

participation) and focused on different topics relevant for teachers’ SRL promotion practice 
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(i.e., what is SRL and why is it important? How to promote SRL by means of direct and indirect 

instruction? How to motivate and evaluate students?). In view of evaluating the effectiveness 

of the PDP, a quasi-experimental intervention study was conducted with a pretest-posttest 

design. Both students and teachers were asked to complete a self-report questionnaire before 

and after the intervention program. In line with Desimone’s framework (2009), we explored 

how far the effects of the PDP extended by investigating changes in teachers’ SRL beliefs and 

SRL self-efficacy, their SRL promoting behaviour, and in students’ SRL and achievement level. 

The results indicated the absence of an intervention effect on teachers’ SRL beliefs and SRL 

self-efficacy, while an effect on their SRL promotion behaviour was present. More specifically, 

teachers that participated in the PDP reported to promote SRL more frequently during the 

preparation and performance phase of students’ learning. Finally, as could be expected on the 

basis of Desimone’s framework (2009), the results indicated that the intervention could 

overall not (yet) generate student-level effects. The absence of the desired effects on 

students’ SRL and achievement moreover suggests that more long-term professional 

development initiatives are required. 
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Overall conclusion 

The current dissertation contributes to the research field on SRL in three different ways. First, 

it adds to the existing knowledge on upper primary school students’ SRL by mapping both 

students’ perceived and their actual SRL behaviour. More specifically, it provided more in-

depth insight in how students combine various cognitive, metacognitive and motivational 

strategies by investigating students’ SRL profiles and by exploring how students’ SRL process 

unfolds throughout their learning. Second, the current dissertation adds to the literature by 

bridging the gap between the school, teacher, and student level through the simultaneous 

investigation of SRL determinants at each of these levels. In particular, results of this 

dissertation underline that, to fully support SRL implementation, researchers and practitioners 

should not exclusively focus on supporting teachers’ SRL promotion practice, but also on the 

creation of a school environment that fosters the implementation of SRL. Third and final, 

considering that many students still struggle to regulate their learning, the present 

dissertation aimed to improve teachers’ and schools’ SRL implementation by means of a 

professional development program. On the basis of this dissertation, there can be concluded 

that researchers should engage in more long-term, school-wide professional development 

initiatives in view of obtaining sustainable changes in teachers’ and schools’ practice, as well 

as in students’ SRL competences.  
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Nederlandstalige samenvatting 

Het meten en bevorderen van zelfregulerend leren bij leerlingen 

aan het eind van de lagere school: een studie naar de effectiviteit 

van een school-breed programma gericht op de professionele 

ontwikkeling van leraren 

Introductie 

De voorbije decennia werd onze samenleving gekenmerkt door razendsnelle technologische 

ontwikkelingen en een exponentiële groei van de beschikbare informatie en kennis (Cornford, 

2002). Om deze snelle veranderingen te kunnen bijbenen, is het dan ook cruciaal dat 

individuen zichzelf continu bijscholen. Levenslang leren werd dan ook één van de belangrijkste 

sleutelcompetentie voor het effectief functioneren binnen de 21ste-eeuwse samenleving 

(Ananiadou & Claro, 2009; Cornford, 2002; European Commission, 2002). 

Om in staat te zijn tot levenslang leren, moeten individuen niet alleen zelfstandig relevante 

informatie kunnen selecteren en verwerken, maar ook hun eigen leerproces kunnen bijsturen 

en evalueren (Lüftenegger et al., 2012). Vanuit deze optiek is het dan ook logisch dat 

zelfregulerend leren (ZRL) de voorbije jaren steeds meer aandacht ontving binnen het 

onderwijsonderzoek en de onderwijspraktijk (e.g., Ananiadou & Claro, 2009; Azevedo, 2007; 

Pintrich, 2004; Winne & Perry, 2000; Zimmerman, 1986). ZRL wordt hierbij veelal gedefinieerd 

aan de hand van drie componenten: cognitie, metacognitie en motivatie (e.g., Boekaerts, 

1997; Pintrich, 2004; Winne, 2011; Zimmerman, 2002). Cognitie verwijst naar het gebruik van 

leer- en tekstverwerkingsstrategieën, zoals het selecteren en aanduiden van hoofdideeën, het 

memoriseren van informatie, het grafisch samenvatten enz. Metacognitie refereert naar het 

vormgeven van het leerproces door het analyseren van de taakinhoud, het plannen, bijsturen 

en (tussentijds) evalueren. Motivatie verwijst tot slot naar de onderliggende beweegredenen 

voor het leren (bv. plezier, externe druk), het doorzettingsvermogen, de eigen 

bekwaamheidspercepties enz. (e.g., Boekaerts, 1997; Pintrich, 2004; Winne, 2011; 

Zimmerman, 2002). 
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De interesse voor ZRL binnen onderzoek en praktijk moet echter niet alleen begrepen worden 

vanuit het belang voor levenslang leren; het is daarnaast ook een cruciale competentie voor 

een succesvolle schoolse carrière. Verschillende studies tonen immers aan dat leerlingen die 

hun leerproces effectief kunnen reguleren, hogere scores behalen op testen en examens 

(Kistner et al., 2010; Mega et al., 2014; Paloş et al., 2011; Pintrich & De Groot, 1990). ZRL blijkt 

bovendien een betere voorspeller te zijn voor schoolprestaties dan traditionele maten zoals 

IQ. Om die reden werd het belang van ZRL in het Vlaamse onderwijs dan ook officieel erkend 

via de invoering van de vakoverschrijdende eindtermen ‘leren leren’ voor het lager en 

secundair onderwijs in 1997 (Department of Education & Flemish Agency for Quality 

Assurance in Education and Training, 2010b, 2010a).  

Helaas toont de literatuur aan dat, vandaag de dag, een aanzienlijk deel van de lerenden 

moeite heeft met het effectief reguleren van zijn/haar leerproces. Er blijken dan ook grote 

verschillen te bestaan in hoe frequent (kwantiteit) en hoe effectief (kwaliteit) leerlingen ZRL 

strategieën toepassen (e.g., Merchie & Van Keer, 2014b; Vandevelde et al., 2015). Met het 

oog op het verbeteren van de huidige situatie, wordt er binnen het onderzoeksveld 

opgeroepen tot een vroegtijdige ondersteuning en stimulering van ZRL (e.g., Dignath, 

Buettner, & Langfeldt, 2008a; Perry, 1998; Veenman et al., 2006; Wigfield et al., 2011). Het 

promoten van ZRL op jonge leeftijd laat immers toe leerlingen voldoende kansen te bieden 

om deze complexe vaardigheden stap-voor-stap te ontwikkelen en het ontstaan van 

inefficiënte leerpatronen te vermijden (Cleary & Chen, 2009; Pajares, 2002).  

Om leerlingen zo effectief mogelijk te ondersteunen in de ontwikkeling van ZRL, is het echter 

noodzakelijk om eerst diepgaand inzicht te verwerven in de huidige situatie. Op basis van 

voorgaand onderzoek geloven wij dan ook dat meer inzicht nodig is in: 

 (1) het leerlingniveau en, meer specifiek, in de mate en de manier waarop leerlingen 

ZRL strategieën toepassen en combineren  

(2) het klas- en schoolniveau en, meer specifiek, hoe ZRL competenties ondersteund 

of bevorderd kunnen worden door leerkrachten en scholen. 

Vanuit deze optiek focust het huidige proefschrift op het meten en bevorderen van 

zelfregulerend leren bij leerlingen uit de 3de graad van het lager onderwijs.  
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Onderzoeksdoelen 

Het huidige proefschrift bestudeert ZRL aan het eind van het lager onderwijs doormiddel van 

drie onderzoeksdoelen:  

 (OD1) Het meten en profileren van leerlingen hun gepercipieerd en effectief gebruik 

van ZRL aan het eind van het lager onderwijs 

Het huidige proefschrift beantwoordt de nood aan meer diepgaand inzicht in ZRL door het 

meten en profileren van ZRL bij leerlingen uit het lager onderwijs. Deze doctoraatstudie focust 

in het bijzonder op het bestuderen van leerlingen in de 3de graad van het lager onderwijs, 

aangezien zij de overgang naar het secundair onderwijs naderen. Het is dus belangrijk dat deze 

leerlingen voldoende voorbereid zijn op de transitie naar een meer uitdagende en open 

leeromgeving. Er wordt van leerlingen in het secundair onderwijs immers verwacht dat zij 

toenemende hoeveelheden informatie kunnen verwerken en in staat zijn om hun leerproces 

zelfstandig vorm te geven (Cleary and Zimmerman 2004). De capaciteit om het eigen 

leerproces efficiënt te reguleren krijgt dus een meer prominente rol toebedeeld.  

Naast een focus op deze belangrijke en onderbelichte doelgroep, gaat dit proefschrift ook in 

op de recente vraag naar meer datatriangulatie binnen ZRL onderzoek. Er werd in de 

verschillende empirische studies dan ook gebruik gemaakt van een combinatie van 

meetinstrumenten, namelijk een (algemene en taakspecifieke) zelfrapportagevragenlijst en 

hardopdenkprotocollen. Bovendien houdt dit proefschrift ook rekening met de meest recente 

trends in data-analyse door het benutten van zowel persoonsgeoriënteerde als 

procesgeoriënteerde statistische analysetechnieken. De persoonsgeoriënteerde 

analysetechnieken, zoals bijvoorbeeld clusteranalyse, lieten ons toe om verschillen tussen 

(groepen van) lerenden te onderzoeken. De procesgeoriënteerde benadering, die zich vertaalt 

in technieken zoals process mining, stelde ons daarentegen in staat om na te gaan hoe het 

zelfregulatieproces zich ontplooit, door te bestuderen in welke volgorde verschillende ZRL 

activiteiten plaatsvinden tijdens het leren.  
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(OD2) Het relateren van leerlingen hun ZRL competenties aan factoren op leerkracht- 

en schoolniveau 

Terwijl het eerste onderzoeksdoel van dit proefschrift voornamelijk focuste op het bestuderen 

van ZRL op leerlingniveau, streeft dit tweede onderzoeksdoel naar een diepgaandere kennis 

over het leerkracht- en schoolniveau. Verschillende onderzoeken geven dan ook aan dat een 

sleutelrol is weggelegd voor leerkrachten en scholen in de ondersteuning van ZRL. Dit staat 

echter in schril contrast met de eerder beperkte aandacht voor het leerkracht- en 

schoolniveau binnen het ZRL onderzoek. Vanuit deze optiek doelt het huidige proefschrift bij 

te dragen aan de kennis omtrent leerkracht- en schoolfactoren die de implementatie en de 

ontwikkeling van ZRL kunnen bevorderen of hinderen.  

(OD3) Het bevorderen van zelfregulerend leren doormiddel van een school-breed 

programma gericht op de professionele ontwikkeling van leraren en het evalueren 

van de effectiviteit van dit programma 

Terwijl verschillende onderzoekers benadrukken dat de ontwikkeling van ZRL moet 

ondersteund en bevorderd worden, tonen studies echter ook aan dat leerkrachten en scholen 

nog moeite hebben met de implementatie van ZRL. Leerkrachten geven meer specifiek aan 

onzeker te zijn over hoe ze ZRL het best kunnen stimuleren (Dignath-van Ewijk, 2016; 

Steinbach & Stoeger, 2016). Daarnaast suggereert onderzoek ook dat leerkrachten meer 

ondersteuning nodig hebben om ZRL effectief te kunnen bevorderen binnen hun klaspraktijk 

(Bolhuis & Voeten, 2001; Dignath & Büttner, 2018). Op schoolniveau blijkt bovendien ook dat 

ZRL nog onvoldoende ingebed is in de schoolcultuur en het scholen nog vaak aan een 

duidelijke en gedeelde visie op ZRL ontbreekt. Dit leidt ertoe dat ZRL veelal gestimuleerd 

wordt doormiddel van losstaande initiatieven van individuele leerkrachten, eerder dan via een 

school-brede aanpak (De Smul et al. 2019; Peeters 2015). Om de huidige situatie te 

verbeteren, moet dringend geïnvesteerd worden in meer interventieonderzoek dat een 

betere ondersteuning van leerkrachten en scholen beoogt. Vanuit deze optiek focust het 

derde en laatste onderzoeksdoel van dit proefschrift op het bevorderen van ZRL doormiddel 

van een school-breed programma gericht op de professionele ontwikkeling van leraren.  
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Figuur 1 visualiseert de structuur van dit proefschrift en positioneert de verschillende 

empirische studies binnen de drie voorgenoemde onderzoeksdoelen. 
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Overzicht van de hoofdbevindingen 

Het meten en profileren van leerlingen hun gepercipieerd en effectief gebruik van 

ZRL aan het eind van het lager onderwijs (OD1) 

Het huidige proefschrift streefde ernaar het gepercipieerd en effectief gebruik van 

zelfregulerend leren door leerlingen van de 3de graad lager onderwijs in kaart te brengen. Dit 

onderzoeksdoel werd vertaald in twee empirische studies die beschreven werden in 

hoofdstuk 2 en 3 van dit proefschrift.  

Hoofdstuk 2 ging na in welke mate er verschillen bestaan in hoe leerlingen cognitieve, 

metacognitieve en motivationele strategieën inzetten en combineren tijdens het leren. 

Hiervoor werd de aanwezigheid van verschillende ZRL profielen nagegaan door het uitvoeren 

van clusteranalyses op de data verkregen via twee meetmethodes: een algemene 

zelfrapportagevragenlijst en hardopdenkprotocollen. In totaal vulden 2027 leerlingen uit de 

3de graad lager onderwijs een zelfrapportagevragenlijst in (CP-SRLI; Vandevelde, Van Keer, & 

Rosseel, 2013) die tot doel had hun gepercipieerd gebruik van ZRL strategieën te meten. 

Daarnaast nam een subgroep van 105 leerlingen ook deel aan de hardopdenkprotocollen die 

hun effectief gebruik van ZRL in kaart moesten brengen. Tijdens deze hardopdenkprotocollen 

werd aan leerlingen gevraagd om verschillende taken uit te voeren en tegelijkertijd hun 

gedachten en gedragingen luidop te verwoorden: een spelletje (verbind de punten; optionele 

opdracht), vijf hoofdrekenoefeningen, het instuderen van een informatieve tekst over 

zeepaardjes en het memoriseren van zes Franse woorden.  

De resultaten van de clusteranalyse uitgevoerd binnen hoofdstuk 2 wezen op de aanwezigheid 

van vier ZRL profielen op basis van leerlingen hun antwoorden op de zelfrapportagevragenlijst. 

Volgende profielen kwamen naar voren: (1) actieve lerenden met een hoge kwantiteit 

motivatie (AHKN), (2) actieve lerenden met een hoge kwaliteit motivatie (AHKL), (3) passieve 

lerenden met een lage kwantiteit motivatie (PLKN), en (4) passieve lerenden met een lage 

kwaliteit motivatie (PLKL). Op basis van de hardopdenkprotocollen konden daarentegen 

slechts twee ZRL profielen onderscheidden worden: een profiel met hoge en lage ZRL 

lerenden. Daarnaast bestudeerde hoofdstuk 2 ook de relatie tussen deze ZRL profielen en 

leerlingen hun achtergrondkenmerken (d.w.z. algemeen prestatieniveau en geslacht), alsook 

de relatie met hun prestaties (d.w.z. score op een kennistest met open en gesloten vragen 
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omtrent de informatieve tekst). De resultaten toonden in het algemeen een significante 

relatie aan tussen leerlingen hun ZRL profiel en hun algemeen prestatieniveau, aangezien 

hoogpresteerders vaker behoorden tot de clusters van actieve lerenden (AHKN, AHKL) dan 

gemiddeld of laag presteerders. Een significante associatie bleek daarnaast ook aanwezig 

tussen leerlingen hun ZRL profiel en hun geslacht, waarbij meisjes vaker behoorden tot de 

clusters van actieve of hoge ZRL lerenden dan jongens. Wat betreft de relatie met prestaties, 

behaalden leerlingen uit de hoge ZRL cluster (op basis van de hardopdenkprotocollen) 

significant hogere scores op de kennistest dan leerlingen uit de lage ZRL cluster. 

Hoofdstuk 3 bestudeerde het ZRL proces door het in kaart brengen van de volgorde waarin 

lerenden ZRL activiteiten uitvoeren. Binnen deze empirische studie werden de 

hardopdenkprotocollen uit hoofdstuk 2 gehercodeerd en geanalyseerd doormiddel van 

process mining. Deze innovatieve data-analysetechniek stelde ons in staat om na te gaan hoe 

het zelfregulatieproces zich ontwikkelt tijdens het leren, door het relateren van leerlingen hun 

ZRL activiteiten aan de tijdsmomenten waarop deze plaatsvonden. Dit hoofdstuk had tot doel 

om (1) na te gaan of zelfregulerend leren zich manifesteert als een cyclisch proces, zoals 

voorondersteld wordt binnen de theorie inzake ZRL, en (2) eventuele verschillen in het ZRL 

proces van hoog, gemiddelde en laag presteerders te bestuderen.  

De resultaten van de process mining toonden aan dat leerlingen verschillende fasen 

doorlopen tijdens hun leerproces en onderbouwden bijgevolg de theoretische assumptie dat 

zelfregulatie uit verschillende cyclische fasen bestaat (e.g., Boekaerts & Corno, 2005; Pintrich, 

2000, 2004; Zimmerman, 2002). Meer specifiek wezen de procesvisualisaties op de 

aanwezigheid van een voorbereidingsfase, een uitvoeringsfase en een beoordelingsfase 

tijdens het leren. In overeenkomst met de theorie rond ZRL (Panadero 2017; Pintrich 2000, 

2004; Zimmerman 2002), bleek bovendien dat leerlingen deze fasen niet strikt lineair 

doorlopen, maar dat zij een eerder adaptieve leermethode hanteren door, indien nodig, op 

hun stappen terug te keren en eerdere ZRL activiteiten te herhalen. Wat betreft het tweede 

onderzoeksdoel van deze empirische studie, wezen de resultaten op de aanwezigheid van 

grote kwaliteitsverschillen in het zelfregulatieproces van hoog, gemiddelde en laag 

presteerders. Hoog presteerders bleken immers hun leerproces meer strategisch en adaptief 

vorm te geven tijdens alle fasen van het leerproces in vergelijking met gemiddelde of laag 

presteerders. Tijdens de voorbereidingsfase oriënteerden zij zich meer effectief op de 
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verschillende taken (d.w.z. het spelletje, rekenoefeningen, informatieve tekst en Franse 

woorden instuderen; zie hoofdstuk 2) en vertoonden zij meer efficiënte planningsstrategieën. 

Ook gedurende de uitvoeringsfase, wanneer leerlingen de informatieve tekst over 

zeepaardjes moesten instuderen, bleken zij meer frequent en strategisch over te schakelen 

van de ene cognitieve strategie op de andere (d.w.z. van initieel lezen op herlezen en 

aanduiden). Tot slot schakelden zij zelfevaluatie tijdens de beoordelingsfase meer effectief in 

voor het bijsturen en het verbeteren van hun leerproces dan lage of gemiddelde presteerders.  

Het relateren van leerlingen hun ZRL competenties aan factoren op 

leerkrachtniveau en schoolniveau (OD2) 

Hoofdstuk 4 ging na hoe de implementatie van ZRL binnen scholen en klassen bevorderd kan 

worden door de interactie tussen belangrijke determinanten op school-, leerkracht- en 

leerlingniveau te bestuderen. Hiervoor werden zelfrapportagevragenlijsten afgenomen bij 

1796 leerlingen uit de derde graad lager onderwijs en hun 110 leerkrachten uit 43 

verschillende scholen. Rekening houdende met de duidelijke hiërarchische structuur in de 

data (1796 leerlingen geclusterd in 107 scholen) werden multilevel analyses gebruikt om 

school en leerkracht variabelen te relateren aan leerlingen hun cognitie, metacognitie en 

motivatie. Wat betreft het schoolniveau, wezen de resultaten van deze studie op het belang 

van de schoolcultuur en, meer specifiek, de aanwezigheid van reflectieve dialoog tussen leden 

van het schoolteam. Indien leerkrachten frequent de kans kregen om ervaringen te delen en 

in discussie te gaan met collega’s, rapporteerden zij zich meer bekwaam te voelen om ZRL te 

bevorderen binnen hun klaspraktijk. Bovendien bleek de aanwezigheid van reflectieve dialoog 

ook indirect gerelateerd te zijn aan leerkrachten hun zelfgerapporteerde ZRL implementatie. 

Dit wil zeggen dat de aanwezigheid van reflectieve dialoog niet alleen gerelateerd was aan 

een hoger bekwaamheidsgevoel, maar ook indirect gelinkt was aan hoe frequent leerkrachten 

ZRL bevorderen binnen hun klaspraktijk. Nog steeds met betrekking tot het schoolniveau, 

wezen de resultaten van deze studie erop dat de aanwezigheid van een visie op ZRL niet 

significant samenhing met andere leerkracht of leerling variabelen. Wat betreft het 

leerkrachtniveau, toonden de resultaten aan dat leerkrachten hun bekwaamheidsgevoel met 

betrekking tot het stimuleren van ZRL, hun overtuigingen omtrent het belang van ZRL, en hun 

ZRL implementatie sterk met elkaar samenhangen. Leerkrachten die zich meer competent 
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voelden om ZRL te ondersteunen en die er meer belang aan hechtten, rapporteerden ZRL ook 

vaker te bevorderen binnen hun klaspraktijk. Tot slot werd binnen hoofdstuk 4 ook de relatie 

tussen de bovengenoemde leerkrachtvariabelen en leerlingen hun cognitie, metacognitie en 

motivatie nagegaan. In tegenstelling tot onze verwachtingen, duidden de resultaten op een 

significant maar overwegend negatief verband tussen leerkrachten hun zelfgerapporteerde 

ZRL implementatie en leerlingen hun gepercipieerd gebruik van metacognitie en motivatie, na 

controle voor individuele achtergrondkenmerken.  

Het bevorderen van ZRL doormiddel van een school-breed programma gericht op 

de professionele ontwikkeling van leraren en het evalueren van de effectiviteit van 

dit programma (OD3) 

Hoofdstuk 5 verschaft een gedetailleerde uiteenzetting van het school-breed 

professionaliseringsinitiatief dat werd uitgevoerd in het kader van dit proefschrift. De 

professionalisering had tot doel om (1) de implementatie van ZRL te bevorderen, (2) 

leerkrachten beter in staat te stellen om de ontwikkeling van ZRL te ondersteunen en (3) de 

ZRL competenties van lerenden te verbeteren. De twintig scholen die vrijwillig appliqueerden 

voor deelname aan het professionaliseringsinitiatief werden willekeurig verdeeld over een 

experimentele (n = 10 scholen) en een controle conditie (n = 10 scholen). Scholen in de 

experimentele conditie namen met hun volledige schoolteam (d.w.z. leerkrachten van de 1ste 

t.e.m. de 3de graad lager onderwijs, zorgleerkrachten en zorgcoördinatoren, directieleden) 

deel aan zes coachingssessies die verspreid werden over het gehele schooljaar. Alle sessies 

werden ontwikkeld in overeenstemming met de theorie van Desimone (2009) die stelt dat 

effectieve professionalisering aan bepaalde kenmerken voldoet: (1) actief leren, (2) collectieve 

participatie, (3) focus op inhoud, (4) coherentie, en (5) voldoende duurtijd. De sessies focusten 

daarnaast op verschillende thematieken die relevant zijn voor de bevordering van ZRL in de 

klaspraktijk (bv. wat is ZRL en waarom is het belangrijk? Hoe kan ZRL bevorderd worden 

doormiddel van directe en indirecte instructie? Hoe kunnen leerlingen gemotiveerd en 

geëvalueerd worden?). Met het oog op het evalueren van de effectiviteit van de 

professionalisering werd een quasi-experimentele interventiestudie met een pretest-posttest 

design opgezet. Zowel leerkrachten als leerlingen werden aldus voor aanvang en na afloop 

van de interventie bevraagd doormiddel van een zelfrapportagevragenlijst. In 

overeenstemming met het theoretisch kader van Desimone (2009), werden zowel 
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veranderingen op leerling- als leerkrachtniveau bestudeerd om na te gaan hoe ver de effecten 

van het professionaliseringsinitiatief reikten. Meer specifiek werd nagegaan of de 

professionalisering een invloed had op (1) hoe bekwaam leerkrachten zich voelden om ZRL te 

stimuleren en op hun overtuigingen inzake het belang van ZRL, (2) op hun zelfgerapporteerde 

implementatie van ZRL, en (3) op leerlingen hun ZRL en prestaties. Uit de resultaten van 

hoofdstuk 5 bleek dat de interventie geen effect had op leerkrachten hun 

bekwaamheidsgevoel, noch op hun overtuigingen omtrent het belang van ZRL. Er kon 

daarentegen wel een significant en positief effect worden vastgesteld op hun 

zelfgerapporteerde ZRL implementatie. Leerkrachten die deelnamen aan de 

professionalisering rapporteerden, rekening houdende met hun pretest score en in 

vergelijking met leerkrachten in de controle conditie, meer frequent ZRL te bevorderen tijdens 

de voorbereidings- en uitvoeringsfase van het leren. Tot slot, zoals verwacht kon worden op 

basis van Desimone haar theorie (2009), wezen de resultaten erop dat de professionalisering 

globaal gezien (nog) niet leidde tot effecten op leerlingniveau. De afwezigheid van de 

gewenste effecten op leerlingen hun ZRL en prestaties suggereert dat meer lange termijn 

professionaliseringsinitiatieven wenselijk zijn. 
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Algemene conclusie 

Het huidige proefschrift draagt op verschillende manieren bij aan de onderzoeksliteratuur 

omtrent zelfregulerend leren. Ten eerste biedt het een meer diepgaand begrip van hoe 

leerlingen cognitieve, metacognitieve en motivationele strategieën combineren door het 

bestuderen van hun ZRL profiel en door na te gaan hoe hun ZRL proces zich ontplooit tijdens 

het leren. Ten tweede draagt dit proefschrift bij tot de literatuur door de bestaande kloof 

tussen het school-, leerkracht- en leerlingniveau te overbruggen en gelijktijdig verschillende 

ZRL determinanten op elk van deze niveaus te bestuderen. Meer specifiek tonen de resultaten 

aan dat onderzoekers en praktijkmedewerkers niet uitsluitend aandacht moeten hebben voor 

het ondersteunen van leerkrachten hun ZRL praktijk, maar ook voor het creëren van een 

schoolcontext die de implementatie van ZRL bevordert. Tot slot beoogde dit proefschrift 

leerkrachten en scholen beter in staat te stellen tot het stimuleren van ZRL doormiddel van 

een school-breed professionaliseringsinitiatief. Op basis van de resultaten van dit proefschrift 

kan besloten worden dat investeringen in meer lange termijn professionalisering zich 

opdringen. Met het oog op het bekomen van duurzame veranderingen in leerkracht- en 

schoolpraktijken en een verbetering in leerlingen hun ZRL competenties, is kwalitatieve en 

langdurige professionalisering immers noodzakelijk.  
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Data storage fact sheets 

Data storage fact sheet 1 

% Name/identifier study: Chapter 2 and 3 

% Author: Sofie Heirweg 

% Date: June, 14, 2019 

 

 

1. Contact details 

=========================================================== 

 

1a. Main researcher 

----------------------------------------------------------- 

- name: Sofie Heirweg 

- address: Henri Dunantlaan 2, 9000 Ghent, Belgium 

- e-mail: Sofie.Heirweg@UGent.be  

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Hilde Van Keer (supervisor) 

- address: Henri Dunantlaan 2, 9000 Ghent, Belgium 

- e-mail: Hilde.VanKeer@UGent.be 

 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational 

Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 
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2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Heirweg, S., De Smul, M., Devos, G., & Van Keer, H. (2019). Profiling upper primary school 

students’ self-regulated learning through self-report questionnaires and think-aloud 

protocol analysis. Learning and Individual Differences, 70(February), 155–168. 

https://doi.org/10.1016/j.lindif.2019.02.001 

Heirweg, S., De Smul, M., Merchie, E., Devos, G., & Van Keer, H. (submitted). Mine the 

process: Investigating the cyclical nature of upper primary school students’ self-regulated 

learning. Instructional Science. 

 

* Which datasets in that publication does this sheet apply to?: 

The sheet applies to all the data used in both publications. 

 

 

3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  -  [X ] researcher PC 

  -  [X] research group file server 

  - [X] other (specify): Digitalized versions: online personal storage Ghent University + 

researcher’s external hard disk. Paper versions of informed consents + student surveys + 

students’ prior knowledge tests + students’ assignments + students’ cued recall tests were 

stored in the Faculty Archive for Research Material. 
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* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [  ] all members of the research group 

  - [  ] all members of UGent 

  - [X] other (specify): Mona De Smul, co-author of all manuscripts, who participated in the 

same data collection 

  

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify: 

Transcription of think-aloud protocols were saved as .srt and .txt files. SPSS syntax files 

were stored and transformed to .csv files (i.e., process mining) 

  - [X] file(s) containing processed data. Specify: 

Students’ think-aloud and survey data was processed (i.e., coded and cleaned data in 

SPSS); all think-aloud protocols were literally transcribed (i.e., srt and .txt files), all 

handwritten surveys and tests were typed before being assessed and processed (i.e., 

cleaned data in SPSS) 

  - [X] file(s) containing analyses. Specify:  

SPSS-generated output (i.e., output of preliminary analyses as well as output of the main 

analyses regarding the research questions) was stored. Output generated by Disco 

Process Mining (i.e., process models) was stored as .jpg, .pptx and .csv  

  - [  ] files(s) containing information about informed consent  

  - [  ] a file specifying legal and ethical provisions  

  - [X] file(s) that describe the content of the stored files and how this content should be 

interpreted. Specify:  

Coding scheme used for coding the think-aloud protocols  

  - [  ] other files. Specify: ... 
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* On which platform are these other files stored?  

  - [X] individual PC 

  - [  ] research group file server 

  - [X] other: external hard drive of the researcher    

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [  ] responsible ZAP 

  - [  ] all members of the research group 

  - [  ] all members of UGent 

  - [  ] other (specify): ...     

 

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  
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Data storage fact sheet 2 

% Name/identifier study: Chapter 4  

% Author: Sofie Heirweg 

% Date: June, 14, 2019 

 

 

1. Contact details 

=========================================================== 

 

1a. Main researcher 

----------------------------------------------------------- 

- name: Sofie Heirweg 

- address: Henri Dunantlaan 2, 9000 Ghent, Belgium 

- e-mail: Sofie.Heirweg@UGent.be  

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Hilde Van Keer (supervisor) 

- address: Henri Dunantlaan 2, 9000 Ghent, Belgium 

- e-mail: Hilde.VanKeer@UGent.be 

 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational 

Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Heirweg, S., De Smul, M., Devos, G., & Van Keer, H. (under review). Do you reap what you 

sow? The relation between primary school students’ self-regulated learning, student, 

teacher, and school determinants. School Effectiveness and School Improvement. 
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* Which datasets in that publication does this sheet apply to?: 

The sheet applies to all the data used in the publication. 

 

 

3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC 

  - [X] research group file server 

  - [X] other (specify): Digitalized versions: online personal storage Ghent University. Paper 

versions of informed consents + student surveys were stored in the Faculty Archive for 

Research Material. 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [  ] all members of the research group 

  - [  ] all members of UGent 

  - [X] other (specify): Mona De Smul, co-author of all manuscripts, who participated in the 

same data collection 
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3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify:  

SPSS syntax files and .dat files were stored 

  - [X] file(s) containing processed data. Specify: 

Teacher and student survey data was processed (i.e., cleaned data in SPSS); all 

handwritten surveys were typed before being assessed and processed (i.e., cleaned data 

in SPSS) 

  - [X] file(s) containing analyses. Specify:  

SPSS-generated output (i.e., ICC output) and MPlus output of preliminary analyses as well 

as output of the main analyses regarding the research questions) were stored as .inp and 

.out files.  

  - [ ] a file specifying legal and ethical provisions  

  - [ ] file(s) that describe the content of the stored files and how this content should be 

interpreted. Specify: ...  

  - [ ] other files. Specify: ... 

   

* On which platform are these other files stored?  

  - [X] individual PC 

  - [  ] research group file server 

  - [  ] other:  

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [  ] responsible ZAP 

  - [  ] all members of the research group 

  - [  ] all members of UGent 

  - [  ] other (specify): ...     
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4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  
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Data storage fact sheet 3 

% Name/identifier study: Chapter 5 

% Author: Sofie Heirweg 

% Date: June, 14, 2019 

 

 

1. Contact details 

=========================================================== 

 

1a. Main researcher 

----------------------------------------------------------- 

- name: Sofie Heirweg 

- address: Henri Dunantlaan 2, 9000 Ghent, Belgium 

- e-mail: Sofie.Heirweg@UGent.be  

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Hilde Van Keer (supervisor) 

- address: Henri Dunantlaan 2, 9000 Ghent, Belgium 

- e-mail: Hilde.VanKeer@UGent.be 

 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational 

Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Heirweg, S., De Smul, M., Devos, G., & Van Keer, H. (under review). The long road from teacher 

professional development to student improvement: A school-wide professionalization on self-

regulated learning in primary education. Teaching and Teacher Education. 
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* Which datasets in that publication does this sheet apply to?: 

The sheet applies to all the data used in the publication. 

 

 

 

3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC: 

  - [X] research group file server 

  - [X] other (specify): Digitalized versions: online personal storage Ghent University. Paper 

versions of informed consents + student surveys + students’ prior knowledge tests + 

students’ assignments + students’ cued recall tests were stored in the Faculty Archive for 

Research Material. 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [  ] all members of the research group 

  - [  ] all members of UGent 

  - [X] other (specify): Mona De Smul, co-author of all manuscripts, who participated in the 

same data collection 
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3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify:  

SPSS syntax files and .csv files (for analysis in R) were stored 

  - [X] file(s) containing processed data. Specify:  

Teacher and student survey data was processed (i.e., cleaned data in SPSS analysis); all 

handwritten surveys and tests were typed before being assessed and processed (i.e., 

cleaned data in SPSS). 

  - [X] file(s) containing analyses. Specify:  

SPSS-generated output (i.e., EFA, ANOVA, ANCOVA output) and MLwiN-generated output 

(i.e., output of preliminary analyses as well as output of the main analyses regarding the 

research questions) was stored as .wsz files. 

  - [  ] files(s) containing information about informed consent 

  - [  ] a file specifying legal and ethical provisions  

  - [  ] file(s) that describe the content of the stored files and how this content should be 

interpreted. Specify: ...  

  - [  ] other files. Specify: ... 

     

* On which platform are these other files stored?  

  - [X] individual PC 

  - [  ] research group file server 

  - [  ] other:  

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [  ] responsible ZAP 

  - [  ] all members of the research group 

  - [  ] all members of UGent 

  - [  ] other (specify): ...     
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4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  

 

   



 

 
 

 

 

 

 


