
 

 

 University of Groningen

Towards effective learning strategies
Bergstra, Anouk Simone

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

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

Publication date:
2015

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Bergstra, A. S. (2015). Towards effective learning strategies. [Thesis fully internal (DIV), University of
Groningen]. University of Groningen.

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

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

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

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

Download date: 24-05-2023

https://research.rug.nl/en/publications/e8b7a9e7-672e-4b38-80ed-8feaeb2417f7


  Chapter 1 

 

Introduction  

  



  The use of learning strategies has been repeatedly demonstrated to correlate positively 

with academic performance (Alexander, Graham, & Harris, 1998; Weinstein, Husman, & 

Dierking, 2000). Learning strategies are defined as “processes (or sequences of 

processes) that, when matched to the requirements of tasks, facilitate performance” 

(Pressley, Goodchild, Fleet, & Zajchowski, 1989, p.303). Strategies can be categorized in 

many ways according to various taxonomies and classifications (e.g. Mayer, 2008; 

Pressley, 2002; Weinstein & Mayer, 1986). Regardless of the exact classification, there is 

often a distinction between strategies that appeal to student’s cognition, metacognition 

or motivation/behavior (cf. Pintrich, 2000). In addition to correlational evidence, also 

evidence causal relationships have been found (Dignath, Buettner, & Langfeldt, 2008; 

Hattie, Biggs, & Purdie, 1996), implying that using adequate learning strategies, and 

using these effectively, improves academic performance.  

Metacognition is important in this respect (e.g., Dignath et al., 2008; Pintrich, 

2002). Metacognition refers to knowledge about cognition (Flavell, 1976) and the ability 

to act upon this knowledge. Oftentimes, in defining metacognition a distinction is made 

between monitoring of cognition and control (or: regulation) of cognition (e.g., Veenman, 

Van Hout - Wolters & Afflerbach, 2006). Monitoring, as defined in this thesis, is an 

online awareness of learning and performance, occurring while learning and performing 

tasks (Nietfeld, Cao & Osborne, 2005). Control of cognition refers to the deliberate 

actions of learners while studying or working on academic tasks (Schraw & Moshman, 

1995). Metacognition thus can be considered the precursor to engaging in strategy use, as 

students who use their metacognition while learning are involved in ongoing processes of 

monitoring and controlling their learning (Nelson & Narens, 1990; 1994). However, more 

knowledge is needed to understand how these metacognitive processes work. This 

knowledge would be helpful in determining how students can be supported in developing 

and applying metacognitive processes. Support is needed, as students do not develop 

these skills automatically or very efficiently, if at all (Alexander et al., 1998; Weinstein et 

al., 2000). 

Much research has already been carried out regarding metacognition and related 

constructs (e.g., metacognitive knowledge, judgment of learning, self-regulated learning; 

see Veenman et al., 2006). This has resulted in a large variety of studies that on one hand 

has extended the knowledge about metacognition, yet on the other hand also created a 

‘fuzzy field’ of research (Dinsmore, Alexander & Loughlin, 2008). In order to bring the 

field of metacognition further,  it is important to frame research, and define this research 

clearly (Pintrich, Wolters & Baxter, 2000). More research is needed before a unified 
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theoretical framework of metacognition and its components will be attained (Veenman et 

al., 2006).  

This thesis aims to add to the research on metacognition and learning strategies. 

Three goals guided the research described in this thesis. The first aim was to create a 

theoretically founded framework of metacognition, using a process-oriented approach, 

and to determine its’ validity for educational practice. The second aim was to investigate 

whether students metacognition can be trained, based on the model, and whether this 

relates to improved performance in reading comprehension. Third, the effectiveness of a 

broader range of learning strategies, including metacognitive, on student performance 

was tested by meta-analyses. 

 

Outline 

 

Chapter Two describes a framework of metacognition, in which the construct is 

considered as a cyclical process. As opposed to most research in which metacognition has 

been defined in terms of very general or abstract concepts, in our model the construct is 

described in more concrete terms of (cognitive) activities that take place when students 

are engaged in metacognition. Building on the work of Nelson and Narens (1990; 1994), 

metacognition is considered as the interaction between an object- and meta-level of 

learning, through monitoring and controlling processes, all informed by metacognitive 

knowledge. These individual components are described and interactions among them 

explained, thereby providing insight in the metacognitive process as it can be understood 

in everyday classroom learning. For the aim of this thesis, the context (object level) of 

text comprehension was chosen. Within this domain metacognition has been studied 

quite extensively, offering fairly adequate descriptions of associated learning activities, 

specifically monitoring while reading a text (e.g, Pressley & Ghatala, 1990) and the use of 

reading strategies (e.g., Pressley & Wharton-McDonald, 1997).  

However, although many studies describe the relations between monitoring, 

control and performance (e.g., De Bruin & Van Gog, 2012; Koriat 2012), the designs of 

these studies make their results difficult to translate to the educational practice for 

several reasons. First of all, the context differs as most experiments are conducted 

outside the regular classroom setting or focus on tasks developed to measure the 

constructs without any relevance to the academic domain. Secondly, in these studies, 

participants are often trained to use their monitoring and control abilities. These 

processes thus do not provide information regarding students use of metacognition in 

everyday learning situations. Therefore, in Chapter Three the elements of our theoretical 

model of metacognition (monitoring, control and metacognitive knowledge) are assessed 

among 5th and 6th grade students in their regular classroom setting. The aim of this 

chapter was to determine the degree to which students of these age groups have 

developed their metacognition and whether they use metacognition while working on 

realistic academic tasks.  

Chapter Four focusses on the effectiveness of an intervention that is based on the 

theoretical framework presented in the second chapter, and the notion that students do 

not use their metacognition in an optimal way without instruction, as was clear from the 

third chapter. Research has shown that teachers in general experience difficulties 

integrating this type of instruction in everyday classroom practice, and as such, they are 

in need of training (cf., De Jager, Jansen & Reezigt, 2005). For this reason, a training was 

developed, which was integrated in the domain of comprehensive reading. The training 

focused on monitoring comprehension while reading a text, and the use of learning 

strategies to enhance reading or to fix potential problems encountered while reading. The 

main research question addressed was whether this teacher training resulted in improved 

student performance (both their metacognition and their academic outcomes in 

comprehensive reading).  

Chapters Five and Six describe results of meta-analytic research, in which findings 

from 95 interventions, selected by means of a systematic literature search, were 

integrated and analyzed simultaneously. This expands (and updates) knowledge from 

earlier meta-analyses in which effectiveness of trainings focusing on learning strategy 

instruction were considered, in terms of their potential to improve students strategy 

application and self-regulated learning skills (Dignath & Buettner, 2008). The meta-

analyses in this thesis addressed the follow-up question: does improved strategy 

application lead to improved academic performance?  

Chapter Five deals with the question regarding the elements of strategy 

instruction that are most effective for enhancing academic performance. Multiple types 

of learning strategies were considered: cognitive, metacognitive and management 

strategies (focusing on creating supportive contexts for learning). In addition, 

metacognitive knowledge and motivation were taken into account. Effects were 

calculated for the total sample of studies as well as separately for studies on different 

content domains (i.e.: reading, writing, mathematics and science). Furthermore, it was 

investigated whether all types of students, including students with learning disabilities 



11

theoretical framework of metacognition and its components will be attained (Veenman et 

al., 2006).  

This thesis aims to add to the research on metacognition and learning strategies. 

Three goals guided the research described in this thesis. The first aim was to create a 

theoretically founded framework of metacognition, using a process-oriented approach, 

and to determine its’ validity for educational practice. The second aim was to investigate 

whether students metacognition can be trained, based on the model, and whether this 

relates to improved performance in reading comprehension. Third, the effectiveness of a 

broader range of learning strategies, including metacognitive, on student performance 

was tested by meta-analyses. 

 

Outline 

 

Chapter Two describes a framework of metacognition, in which the construct is 

considered as a cyclical process. As opposed to most research in which metacognition has 

been defined in terms of very general or abstract concepts, in our model the construct is 

described in more concrete terms of (cognitive) activities that take place when students 

are engaged in metacognition. Building on the work of Nelson and Narens (1990; 1994), 

metacognition is considered as the interaction between an object- and meta-level of 

learning, through monitoring and controlling processes, all informed by metacognitive 

knowledge. These individual components are described and interactions among them 

explained, thereby providing insight in the metacognitive process as it can be understood 

in everyday classroom learning. For the aim of this thesis, the context (object level) of 

text comprehension was chosen. Within this domain metacognition has been studied 

quite extensively, offering fairly adequate descriptions of associated learning activities, 

specifically monitoring while reading a text (e.g, Pressley & Ghatala, 1990) and the use of 

reading strategies (e.g., Pressley & Wharton-McDonald, 1997).  

However, although many studies describe the relations between monitoring, 

control and performance (e.g., De Bruin & Van Gog, 2012; Koriat 2012), the designs of 

these studies make their results difficult to translate to the educational practice for 

several reasons. First of all, the context differs as most experiments are conducted 

outside the regular classroom setting or focus on tasks developed to measure the 

constructs without any relevance to the academic domain. Secondly, in these studies, 

participants are often trained to use their monitoring and control abilities. These 

processes thus do not provide information regarding students use of metacognition in 

everyday learning situations. Therefore, in Chapter Three the elements of our theoretical 

model of metacognition (monitoring, control and metacognitive knowledge) are assessed 

among 5th and 6th grade students in their regular classroom setting. The aim of this 

chapter was to determine the degree to which students of these age groups have 

developed their metacognition and whether they use metacognition while working on 

realistic academic tasks.  

Chapter Four focusses on the effectiveness of an intervention that is based on the 

theoretical framework presented in the second chapter, and the notion that students do 

not use their metacognition in an optimal way without instruction, as was clear from the 

third chapter. Research has shown that teachers in general experience difficulties 

integrating this type of instruction in everyday classroom practice, and as such, they are 

in need of training (cf., De Jager, Jansen & Reezigt, 2005). For this reason, a training was 

developed, which was integrated in the domain of comprehensive reading. The training 

focused on monitoring comprehension while reading a text, and the use of learning 

strategies to enhance reading or to fix potential problems encountered while reading. The 

main research question addressed was whether this teacher training resulted in improved 

student performance (both their metacognition and their academic outcomes in 

comprehensive reading).  

Chapters Five and Six describe results of meta-analytic research, in which findings 

from 95 interventions, selected by means of a systematic literature search, were 

integrated and analyzed simultaneously. This expands (and updates) knowledge from 

earlier meta-analyses in which effectiveness of trainings focusing on learning strategy 

instruction were considered, in terms of their potential to improve students strategy 

application and self-regulated learning skills (Dignath & Buettner, 2008). The meta-

analyses in this thesis addressed the follow-up question: does improved strategy 

application lead to improved academic performance?  

Chapter Five deals with the question regarding the elements of strategy 

instruction that are most effective for enhancing academic performance. Multiple types 

of learning strategies were considered: cognitive, metacognitive and management 

strategies (focusing on creating supportive contexts for learning). In addition, 

metacognitive knowledge and motivation were taken into account. Effects were 

calculated for the total sample of studies as well as separately for studies on different 

content domains (i.e.: reading, writing, mathematics and science). Furthermore, it was 

investigated whether all types of students, including students with learning disabilities 

1



12

for example, benefit from strategy instruction and whether effects differ for different 

types of students. Lastly, long-term effects were considered.  

In Chapter Six the influence of training characteristics of strategy instruction 

interventions on students’ academic performance were examined. These characteristics 

have been addressed in earlier meta-analyses (e.g., Chiu, 1998; Dignath & Buettner, 

2008), but not as systematically as we did. Our aim was to get more detailed knowledge 

about this issue because of the possible implications for both implementing and 

analyzing future intervention studies. Two types of attributes were analyzed, the first 

group relating to the implementation of the interventions and the second relating to the 

methods used to examine the effects of the interventions. This resulted in analyses of the 

following training attributes: first, the subject domain in which the intervention was 

conducted, the implementer of the intervention, the duration and the intensity of the 

intervention, and whether or not students cooperated, and second, whether students 

were assigned randomly to the experimental and control groups, whether the fidelity of 

the implementation was checked, the perspective of the control group and the type of 

measurement instrument used to evaluate the effect. 

The last chapter of this thesis, Chapter Seven, provides a reflection on the other 

chapters by presenting a summary of the main findings, followed by the overall 

conclusions and a discussion, including limitations of the studies, and implications for 

future research.  
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  Chapter 2 

 

Unraveling metacognition 

  


