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  Chapter 4 
 
Training teachers to improve students’ metacognitive skills and text 

comprehension 
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Abstract 

 

This chapter describes the effectiveness of a training, developed for teachers in upper 

primary education, in order to enhance their students’ monitoring and control skills and 

improving their reading performance. Unfortunately, these effects were not attained. 

There are two explanations for this finding. First, it might be that the training was not 

comprehensive or intensive enough to establish effects. A second reason might be that 

even though the content itself would have been effective, implementation by the teachers 

fell short and therefore potential effects could not be reached. A reflection on these and 

other possibilities, and suggestions for further research, are discussed at the end of this 

chapter. 

  

4.1 Introduction 

In Chapter Two a framework of the metacognitive learning process, based on the work of 

Nelson and Narens’ (1990; 1994), was presented. In Chapter Three it was investigated if 

the framework could be empirically validated by measuring its’ components in 5th and 6th 

grade students, while they were working on a reading comprehension task. Results 

showed that while metacognitive knowledge was developed to a certain level in this 

group, students monitored and controlled their learning only to a limited extent. 

Furthermore, the only relation established in the data was the correlations between 

monitoring and performance. It was clear that students in grade 5 and 6 do not fully 

possess, or at least use, their metacognitive abilities. Monitoring and controlling learning 

are important predictors for performance and as students do not develop these skills 

efficiently or not at all by themselves (e.g., Alexander, Graham & Harris, 1998; 

Weinstein, Husman & Dierking, 2000), teachers should focus on instructing these to 

their students. However, teaching (components of) metacognition to students is known 

to be difficult for teachers (cf. De Jager, Reezigt & Creemers, 2002; Liang & Dole, 2006).  

This chapter describes a training program developed to meet teachers’ needs in 

supporting their students in developing and applying metacognition, focusing on 

monitoring and control. The training is integrated in the domain of reading 

comprehension, a domain in which it is very important to use metacognitive skills. 

Moreover, metacognition is this domain has been studied rather thoroughly, which has 

resulted in adequate descriptions of the processes that are involved (e.g., Duke & 

Pearson, 2002). 

 

4.1.1. Metacognition  

Metacognition comprises knowledge about learning, and the ability to act upon 

that knowledge in order to monitor and control learning. Metacognitive knowledge 

consists primarily of knowledge or beliefs about what factors or variables act and interact 

in what ways to affect the course and outcome of cognitive enterprises (Flavell, 1979, p. 

907). Specifically, it includes knowledge on how, when and why to use learning strategies 

(cf. Schraw & Dennison, 1994). This knowledge can be taught to, and measured explicitly 

in students. In research on metacognition, monitoring and control are often 

distinguished. 

Monitoring is often assessed by indicators such as judgments of learning and 

students’ accuracy or calibration (e.g., Boekaerts & Rozendaal, 2010; Cao & Nietfeld, 
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2005; Lin & Zabrucky, 1998; Tobias & Everson, 1996). In reading comprehension, 

students are asked whether or not they understood what they have read, or asked to 

predict their performance on a reading comprehension test. The control component is 

often operationalized in terms of the application of learning strategies, used to describe 

student’s deliberate control of the learning process. Learning strategies are supposed to 

be applied both on the basis of the  input which is received via monitoring, as well as on 

the basis of the existence of metacognitive knowledge on how to interpret this 

information.  

Nelson and Narens (1990; 1994) described the aforementioned metacognitive 

components by introducing a model of an object- and a meta-level with monitoring and 

control as the mechanisms linking the two levels. In the first chapter of this thesis, an 

elaborated version of this model was presented, which is depicted in Figure 4.1.  

 
Figure 4.1: Framework of metacognition. 
 

 
 

 

The cycle of monitoring learning, performance or comprehension, reflecting on the 

process, and executing deliberate control, is similar for all students when they use their 

metacognition. However, there are large individual differences between students 

regarding the development of their metacognition (Fisher, 1998) and also in their 

application thereof. These differences relate to students’ academic level, prior knowledge, 

need to use their metacognitive knowledge, motivation and so on.  

Furthermore, there are different levels on which this process is applied during 

learning, such as the micro-level (when reading a text, students monitor their 

understanding of individual sentences and control their learning by applying a strategy, 

such as re-reading, as soon as they don’t understand a part) and the macro-level (when 

confronted with a complete learning task, students monitor their progress while working 

on the task and control their learning on a higher level, for example by allocating more 

time to difficult parts of the task).  

The complex combination of monitoring and controlling learning (by using 

learning strategies) demonstrates, first, that students need to be capable to understand 

their learning processes, and secondly that students need the ability to apply this 

knowledge while learning. It also shows however, that for students who lack the capacity 

to influence learning using metacognition, the cause can be found in different 

components. Either their monitoring capacity is not sufficiently developed (students are 

unable to assess their performance accurately) in which case the process already 

stagnates at the beginning. Or  their control is inadequate (when students are aware of 

the difficulties they are facing, but are unable to overcome these). These two examples 

show that different causes require different approaches to improve metacognition. And 

to support students in developing adequate metacognitive processes, teacher guidance is 

desirable (cf., Trabasso & Bouchard, 2002). 

 

4.1.2. Supporting metacognition in reading comprehension 

Despite the many reports advocating the importance of reading comprehension 

and its instruction, including guidelines on how this can be done, many teachers are still 

unsure about how to teach reading comprehension (Liang & Dole, 2006). According to 

Ness (2011), teachers refrain from active comprehension instruction for multiple reasons, 

which can be summarized by stating that this type of instruction is complex. Teachers 

balance between focusing on the content of the text and comprehension strategies. 

Regarding the instruction of comprehension strategies, they are required to model and 

instruct explicitly when and how strategies should be used, a means of instruction which 

is often perceived as difficult.  

The quality of teachers’ knowledge influences their actions and those teaching 

actions influence students’ learning outcomes (Askell-Williams, Lawson & Skrzypiec, 

2012; Kelcey, 2011). Research has shown that when teachers are trained on topics such as 

metacognition and reading comprehension, their students’ performance can be improved 
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(e.g., De Jager et al., 2002). Two main components of metacognition should be trained: 

monitoring and control.  

 
4.1.2.1. Monitoring 

Successful readers are active readers who monitor their understanding of the text, 

by constructing, revising and questioning the meanings they make as they read (Duke & 

Pearson, 2002). Monitoring in reading thus refers to an awareness of whether one 

understands what one is reading (Mayer, 2008). If a student at first lacks understanding 

this is no problem as long as he or she is aware of this failure and consequently takes 

action to repair this. Or, as Markman (1979) explained: “the point (…) is not that we may 

at times fail to understand but that prior to a deliberate analysis we may fail to realize 

that we have not understood” (p. 643). Noticing this failure and subsequently repairing 

our comprehension is the key to reading proficiency (Paris, Lipson & Wixson, 1983). 

However, this deliberate analysis, or monitoring, is found to be difficult in reading 

comprehension, especially for younger students (e.g., Lin & Zabrucky, 1998; Pressley & 

Ghatala, 1990). Beginning readers focus on the reading itself and seem to fail to think 

about the content that they are reading. They rely on a single criterion: as long as they 

can decode the individual words, they assume that this equals comprehension of the 

entire text, which is of course a miscomprehension (Baker, 1984). This narrow focus on 

decoding words, instead of ‘reading for comprehension’ might be due to limited working 

memory capacity or students’ inability to represent the text (Mayer, 2008). Students 

have to learn to monitor while reading by asking questions such as ‘do I understand what 

I am reading?’ and ‘does this story makes sense?’ 

Teaching monitoring skills to students can be fostered by confronting them with 

texts with errors, such as inconsistencies, and asking them to find these (Markman, 1979; 

Mayer, 2008). This way, students are trained to focus on the meaning of the text and 

interpreting this while reading. Once students acquired the ability to ‘read for meaning’ 

in text with presupposed errors, they are more likely to monitor their reading in all texts. 

Making students aware of the necessity to think about the text they read is a first and 

crucial step in their metacognitive process. Adequate monitoring of reading thus 

facilitates students’ understanding as it enables them to engage in further metacognitive 

learning behavior (cf. Pressley & Ghatala).  

 

  

4.1.2.2. Control 

When students understand what they are reading and are aware that they 

understand, they can continue reading without intervening. When students lack 

comprehension, and they are aware of this deficit, learning strategies should be elicited 

in order to repair understanding. For example, if a student gets confused while reading 

because he is not familiar with a keyword in an important sentence, he should find a 

strategy to learn the meaning of that keyword – such as using a dictionary or trying to 

infer the meaning. If that strategy is applied, the student checks again to see if he 

understands the word and sentence, and after making sure he does, he continues 

reading. This monitoring, application of learning strategies and checking its effectiveness 

is an important part of metacognitive learning (e.g., Ghatala, 1986).  

Learning strategies, including the knowledge on how and when to use these, have 

to be instructed to students as well, as not all students develop efficient strategies by 

themselves (Alexander et al., 2000; Trabasso & Bouchard, 2002). These strategies are 

often included in curricular textbooks, especially in reading comprehension (in the 

Netherlands, see for example Moelands, Jongen, Van der Schoot & Hemker, 2007). This 

focus on strategies makes this type of instruction more common nowadays than it was 

before (Durkin, 1978). Teachers are expected to model and teach these strategies 

explicitly to students (Duke & Pearson, 2002; Ness, 2011; Stevens, Slavin & Farnish, 

1989). As Pressley, Harris and Marks (1992) summarize: “The key to good strategy 

instruction is helping students understand how to carry out and adapt strategic 

procedures and why use of strategies is critical.” (p.26-27). Students need to build a 

repertoire of strategies, including knowledge on when, why and how to use them, in 

order to be able to flexibly apply them. Teachers should instruct students about 

strategies, including the ability to monitor learning, in order to know when a strategy is 

needed. 

 
4.2 The current study 
 

This study describes the effectiveness of an intervention in which teachers were trained 

to improve their students’ metacognition in reading comprehension. The training 

centered around theories of metacognition and self-regulated learning, on how students 

metacognitive abilities are reflected in regular classroom practices and on how teachers 

can align instruction and assignments to fostering both students’ monitoring and control 

skills, taking into account students’ actual level of these skills. As the training was 
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contextualized in the domain of reading comprehension, this topic was addressed 

explicitly as well by focusing on specific reading strategies and placing monitoring 

activities in this context (‘do I understand this text I am reading’).  

The research question addressed in this study is: does teacher training on 

students’ metacognition in reading comprehension improve students’ metacognition and 

their subsequent performance?  

 

4.3 Method 

 

4.3.1. Participants 

In total, 17 schools in the Northern and Eastern part of The Netherlands were 

selected to be the original sample. These schools were approached in light of a broader 

research conglomerate where a large sample of schools participated in one out of several 

trainings, one of which was the training described in this chapter. Schools were allowed 

to choose in which training they participated. In return, they agreed to deliver student 

data to the researchers so that this could be used as a control group for other trainings 

within the larger conglomerate.   

Due to various reasons (e.g., computer problems causing troubles in 

administering either pre- or posttest, and changes in teacher teams) there were four 

schools of which the teachers missed parts of the training, or for which data was missing. 

From the definite group of thirteen schools, teachers from grade four, five and six 

participated in the training. When multiple teachers were responsible for one class, the 

teacher(s) responsible for the reading comprehension lessons attended the training 

sessions. All their students comprised our final sample of in total 1,090 students; 368 

grade four students, 351 grade five students and 371 grade six students. In addition, three 

schools served as a control group. These schools did not participate in the training but 

administered the pre- and posttest around the same time as these were administered in 

the experimental schools. The control group consisted of 228 students; 71 grade four, 85 

grade five and 72 grade six.  

 

4.3.2. Materials and variables  

A self-developed questionnaire to measure students’ monitoring and control 

activities while reading was used during the training. The questionnaire served two 

functions. First, it was used as both pre- and posttest, including the three dependent 

variables (monitoring, control and reading performance). In addition, during the training 

it served as a framework for teachers to translate metacognition to everyday classroom 

activities by referring to the items in the questionnaire and relating these to instruction 

in reading comprehension lessons. The questionnaire comprised a reading 

comprehension assignment (an informative text and related questions) and a part to 

measure students’ metacognitive learning processes: students’ performance monitoring 

and their application of strategies. Texts, and related questions, were developed at three 

difficulty levels, one appropriate for each grade level.  

Monitoring scores were expressed in terms of students’ judgment of performance. 

This measure indicates students’ awareness of their own understanding and learning in 

terms of performance scores. Students were required to answer ten multiple choice 

questions about the text and afterwards they had to indicate the number of correct 

responses. This indication was compared to their actual performance. For example a 

student with a performance score of six and an expected performance of six is completely 

accurate and has perfectly monitored performance. A student who believes to have 

answered eight questions correct and only has a performance score of four, has low 

monitoring ability and overestimates performance. Underestimation occurs, for example, 

with an expected score of four yet a real score of eight. 

To establish students’ control of learning, their application of learning strategies 

was measured. Thirteen strategies were selected based on literature about reading 

strategies and the curricular textbooks schools used, to ensure that students were 

familiar with these strategies. Internal reliability for this scale was Cronbach’s α = 0.81. 

For each strategy, students indicated whether or not they used the strategy while reading 

the text. This results in a score from 0 to 13 representing the number of strategies 

students used while reading. The more strategies a student used, the more he or she 

explicitly controlled the reading process. 

As the questionnaire was aligned to a reading assignment, student performance 

on that particular assignment was measured to indicate students’ level of reading 

comprehension. Two informative texts were used, one for the pretest and one at posttest. 

The pretest text was about color blindness and comprised around 725 words. 

Thunderstorms were the topic of the text (700 words) of the posttest. At the end of each 

test 7 multiple choice questions were presented, measuring students’ text 

comprehension. Performance scores were a simple count of the number of correct 

questions about the text. Cronbach’s α = 0.37.  
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To establish students’ control of learning, their application of learning strategies 

was measured. Thirteen strategies were selected based on literature about reading 

strategies and the curricular textbooks schools used, to ensure that students were 

familiar with these strategies. Internal reliability for this scale was Cronbach’s α = 0.81. 

For each strategy, students indicated whether or not they used the strategy while reading 

the text. This results in a score from 0 to 13 representing the number of strategies 

students used while reading. The more strategies a student used, the more he or she 

explicitly controlled the reading process. 

As the questionnaire was aligned to a reading assignment, student performance 

on that particular assignment was measured to indicate students’ level of reading 

comprehension. Two informative texts were used, one for the pretest and one at posttest. 

The pretest text was about color blindness and comprised around 725 words. 

Thunderstorms were the topic of the text (700 words) of the posttest. At the end of each 

test 7 multiple choice questions were presented, measuring students’ text 

comprehension. Performance scores were a simple count of the number of correct 

questions about the text. Cronbach’s α = 0.37.  
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4.3.3. Procedure 

The training comprised four after-school meetings of about two hours each, 

scheduled approximately every four weeks. Two of these meetings took place at each 

individual school, in the other two meetings three to four schools were clustered and the 

teachers were trained together. The focus of the training was on different aspects of 

students’ metacognition within the context of reading comprehension. Based on the 

scales in the students questionnaire, combined with a visual representation of the steps 

(monitoring understanding while reading, controlling learning by applying learning 

strategies, leading to a final performance score) teachers were introduced to the 

metacognitive process. Furthermore, they worked with assignments they could use with 

their own students. These assignments were related explicitly to the different 

components of the model. 

In the first meeting, which teachers from three to four schools attended at once, 

the topic metacognition was introduced to teachers, placed within the context of reading 

comprehension. Curricular materials the teachers regularly used for their reading 

comprehension lessons were discussed briefly, with a main focus on the strategies 

addressed in their textbooks. Furthermore, the questionnaire which students had to fill 

out during the pretest, was explained to them. The goal of this meeting was to raise 

teachers’ awareness regarding the goals and content of the training and what was 

expected of them and their students. Regarding training content, a focus was placed on 

what metacognition entails and why this is important in education. Shortly after this first 

meeting, all students of participating teachers took the pretest. 

During the second meeting, held on each individual school, results of teachers’ 

own students were the main topic. Students were divided in categories based on their 

metacognition scores; instead of solely looking at their final reading comprehension 

scores, we focused on students’ monitoring ability and their reported strategy use 

(compared to their actual performance) as elements of their learning processes. These 

results were discussed and compared to teachers’ opinion of their students’ ability to use 

their metacognition in everyday classroom. At the end of this session, teachers were 

aware of how their students had proceeded through the text, and how they performed in 

that particular reading comprehension assignment. This provided the teachers with 

information on which students needed instruction in which of the components of their 

learning process and it raised their awareness regarding individual differences in 

metacognition and students’ learning process.  

In the third meeting, teachers from three to four schools were trained together, as 

in the first meeting. During this session the central focus was on a workbook for teachers, 

with assignments specified for different components of the metacognitive learning 

process. Some assignments could be used to improve the knowledge of cognition and 

monitoring ability of students, others aimed at improving student’s judgments of their 

own performance, and there were assignments focusing on selection and application of 

learning strategies. It was explained how the assignments related to the metacognitive 

components monitoring and control. Teachers practiced these assignments themselves 

and especially focused on how to provide related instruction. Regarding this instruction, 

the focus was on modeling, and teachers practiced the modeling of using a reading 

strategy. After the third meeting, teachers were equipped with tools to support their 

students in both monitoring and control (i.e., application of learning strategies) thereby 

focusing on how to differentiate and to meet individual students’ needs. 

The fourth meeting took place at all schools separately and teachers could indicate 

their preference regarding its’ exact content. Most teachers chose the option of practicing 

with strategy instruction and modeling reading strategies again, specifically related to 

their own curricular textbooks. Some teachers decided to cancel the fourth meeting due 

to a lack of time, as a result of other priorities. Around the time that the fourth meeting 

was held, students of participating teachers took the posttest again (also the students of 

teachers who cancelled the fourth meeting yet participated in the other sessions).  

 

4.3.4. Data analysis 

Data was analyzed using multilevel modeling because in this way the nested 

structure of the data is taken into account: students are nested in classes which are 

nested in schools (a three level structure). Failing to account for the multilevel structure 

leads to erroneous conclusions, because independence assumptions are likely to be 

violated (Snijders & Bosker, 2012). Data was analyzed both in a three level structure 

(students nested in classes nested in schools) and a two level structure (students nested 

in classes only) and it was found that school level did not influence the results in addition 

to teacher level. Therefore, two level analyses, with students nested in classes, are 

reported. The training is situated at the second level (teacher level), all other variables 

are positioned at level one (student level).  

Multivariate hierarchical linear models were used to analyze students’ results. 

These models are estimated using IGLS estimation methods from MLwiN software 

(Rabash, Browne, Healy, Cameron & Charlton, 2011). Different models were estimated 
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4.3.3. Procedure 

The training comprised four after-school meetings of about two hours each, 

scheduled approximately every four weeks. Two of these meetings took place at each 

individual school, in the other two meetings three to four schools were clustered and the 

teachers were trained together. The focus of the training was on different aspects of 

students’ metacognition within the context of reading comprehension. Based on the 

scales in the students questionnaire, combined with a visual representation of the steps 

(monitoring understanding while reading, controlling learning by applying learning 

strategies, leading to a final performance score) teachers were introduced to the 

metacognitive process. Furthermore, they worked with assignments they could use with 

their own students. These assignments were related explicitly to the different 

components of the model. 

In the first meeting, which teachers from three to four schools attended at once, 

the topic metacognition was introduced to teachers, placed within the context of reading 

comprehension. Curricular materials the teachers regularly used for their reading 

comprehension lessons were discussed briefly, with a main focus on the strategies 

addressed in their textbooks. Furthermore, the questionnaire which students had to fill 

out during the pretest, was explained to them. The goal of this meeting was to raise 

teachers’ awareness regarding the goals and content of the training and what was 

expected of them and their students. Regarding training content, a focus was placed on 

what metacognition entails and why this is important in education. Shortly after this first 

meeting, all students of participating teachers took the pretest. 

During the second meeting, held on each individual school, results of teachers’ 

own students were the main topic. Students were divided in categories based on their 

metacognition scores; instead of solely looking at their final reading comprehension 

scores, we focused on students’ monitoring ability and their reported strategy use 

(compared to their actual performance) as elements of their learning processes. These 

results were discussed and compared to teachers’ opinion of their students’ ability to use 

their metacognition in everyday classroom. At the end of this session, teachers were 

aware of how their students had proceeded through the text, and how they performed in 

that particular reading comprehension assignment. This provided the teachers with 

information on which students needed instruction in which of the components of their 

learning process and it raised their awareness regarding individual differences in 

metacognition and students’ learning process.  

In the third meeting, teachers from three to four schools were trained together, as 

in the first meeting. During this session the central focus was on a workbook for teachers, 

with assignments specified for different components of the metacognitive learning 

process. Some assignments could be used to improve the knowledge of cognition and 

monitoring ability of students, others aimed at improving student’s judgments of their 

own performance, and there were assignments focusing on selection and application of 

learning strategies. It was explained how the assignments related to the metacognitive 

components monitoring and control. Teachers practiced these assignments themselves 

and especially focused on how to provide related instruction. Regarding this instruction, 

the focus was on modeling, and teachers practiced the modeling of using a reading 

strategy. After the third meeting, teachers were equipped with tools to support their 

students in both monitoring and control (i.e., application of learning strategies) thereby 

focusing on how to differentiate and to meet individual students’ needs. 

The fourth meeting took place at all schools separately and teachers could indicate 

their preference regarding its’ exact content. Most teachers chose the option of practicing 

with strategy instruction and modeling reading strategies again, specifically related to 

their own curricular textbooks. Some teachers decided to cancel the fourth meeting due 

to a lack of time, as a result of other priorities. Around the time that the fourth meeting 

was held, students of participating teachers took the posttest again (also the students of 

teachers who cancelled the fourth meeting yet participated in the other sessions).  

 

4.3.4. Data analysis 

Data was analyzed using multilevel modeling because in this way the nested 

structure of the data is taken into account: students are nested in classes which are 

nested in schools (a three level structure). Failing to account for the multilevel structure 

leads to erroneous conclusions, because independence assumptions are likely to be 

violated (Snijders & Bosker, 2012). Data was analyzed both in a three level structure 

(students nested in classes nested in schools) and a two level structure (students nested 

in classes only) and it was found that school level did not influence the results in addition 

to teacher level. Therefore, two level analyses, with students nested in classes, are 

reported. The training is situated at the second level (teacher level), all other variables 

are positioned at level one (student level).  

Multivariate hierarchical linear models were used to analyze students’ results. 

These models are estimated using IGLS estimation methods from MLwiN software 

(Rabash, Browne, Healy, Cameron & Charlton, 2011). Different models were estimated 
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for the different outcome measures. In all cases, student achievement (reading 

performance, monitoring or control) was the outcome variable and the predictor variable 

was the condition (control or experimental group). In addition, group level and pretest 

score were added to the model to check for differences related to these characteristics. 

Furthermore the interactions between (potential) relevant variables with the condition 

(experimental or control) were investigated.  

 
4.4 Results 
 
4.4.1. Descriptives 

The research question relates to students’ reading comprehension performance 

and two indicators of metacognitive learning; monitoring (in terms of students’ accuracy 

in judging their performance) and control (in terms of their strategy use). To see whether 

these improved as a result of their teachers’ training, students in the experimental group 

were compared to a control condition. Table 4.1 presents an overview of the distribution 

of students across grades and their performance at the pre- and posttest. These are the 

same variables as included in the (multilevel) regression analysis. 

 

Table 4.1 
Student characteristics in experimental and control condition 
        Experimental          Control 
Variables M (SD) n (%) M (SD) n (%) 

Grade 4  368 (34)  71 (31) 
Grade 5  351 (32)  85 (37) 
Grade 6  371 (34)  72 (32) 
Pretest Monitoring 1.56 (1.3)  1.51 (1.2)  
Posttest Monitoring 1.23 (1.1)  1.25 (1.1)  
Pretest Control (strategies) 6.18 (2.7)  6.32 (2.9)  
Posttest Control (strategies) 5.67 (3.1)  5.43 (3.4)  
Pretest Reading 4.28 (1.5)  4.14 (1.5)  
Posttest Reading 5.44 (1.2)  5.41 (1.4)  

 
The number of students in the experimental group is higher than the control 

group but the distribution across grades is comparable for both conditions. Regarding 

the other variables, small differences in pretest scores were in all cases non-significant so 

a fair comparison can be made between both groups. 

  

4.4.2. Monitoring 

The first variable regards students’ monitoring accuracy. To test this, students 

were asked to indicate the number of text comprehension questions they had answered 

correctly. Their estimate was compared to their actual performance and this results in a 

number that represents the degree to which students are accurate in judging their 

performance. Table 4.2 shows the students’ accuracy at pre- and posttest. The closer a 

score is to zero, the closer students’ actual performance lies to their perceived 

performance; the larger the number, the larger the difference between perceived and 

actual performance. Scores below zero indicate underestimation of performance; above 

zero scores are indicative for overestimation. To calculate means, all scores were 

transformed to absolute scores indicating the difference between actual performance and 

expected performance, but not the direction. This was done in order to be able to 

interpret the mean scores more easily. 

 
Table 4.2  
Monitoring accuracy scores for reading comprehension 
 Accuracy pretest 

Mean (SD) 
Accuracy posttest 
Mean (SD) 

Experimental  1.56 (1.3) 1.23 (1.1) 
Control  1.51 (1.2) 1.25 (1.1) 

 
Comparing the experimental group to the control, no significant differences were 

found at pretest (t(1175) = 0.31, p = 0.76). The experimental group improved significantly 

from pre- to posttest (t(869) = 35.6, p < 0.01) yet this was also true for the control group 

(t(189) = 17.4, p < 0.01) and between group differences were non-significant. 

To account for the nested structure, analyses were repeated using multilevel 

models. In these analyses the effect of the teacher training on their student’s accuracy in 

estimating their performance was estimated while controlling for the relevant covariates. 

Three models are presented: the start model, the main effects model and the interaction 

model. In the first model, only the intercept and covariates are presented. In the second 

model the variable ‘training’, indicating whether the teacher participated in the training 

or was part of the control group, was added to the model. In this way it could be analyzed 

whether or not this variable added value when predicting student achievement. In the 

third model differential effects were investigated, by adding an interaction term between 

participation in the teacher training and students’ grade, and an interaction for 



65

for the different outcome measures. In all cases, student achievement (reading 

performance, monitoring or control) was the outcome variable and the predictor variable 

was the condition (control or experimental group). In addition, group level and pretest 

score were added to the model to check for differences related to these characteristics. 

Furthermore the interactions between (potential) relevant variables with the condition 

(experimental or control) were investigated.  

 
4.4 Results 
 
4.4.1. Descriptives 

The research question relates to students’ reading comprehension performance 

and two indicators of metacognitive learning; monitoring (in terms of students’ accuracy 

in judging their performance) and control (in terms of their strategy use). To see whether 

these improved as a result of their teachers’ training, students in the experimental group 

were compared to a control condition. Table 4.1 presents an overview of the distribution 

of students across grades and their performance at the pre- and posttest. These are the 

same variables as included in the (multilevel) regression analysis. 

 

Table 4.1 
Student characteristics in experimental and control condition 
        Experimental          Control 
Variables M (SD) n (%) M (SD) n (%) 

Grade 4  368 (34)  71 (31) 
Grade 5  351 (32)  85 (37) 
Grade 6  371 (34)  72 (32) 
Pretest Monitoring 1.56 (1.3)  1.51 (1.2)  
Posttest Monitoring 1.23 (1.1)  1.25 (1.1)  
Pretest Control (strategies) 6.18 (2.7)  6.32 (2.9)  
Posttest Control (strategies) 5.67 (3.1)  5.43 (3.4)  
Pretest Reading 4.28 (1.5)  4.14 (1.5)  
Posttest Reading 5.44 (1.2)  5.41 (1.4)  

 
The number of students in the experimental group is higher than the control 

group but the distribution across grades is comparable for both conditions. Regarding 

the other variables, small differences in pretest scores were in all cases non-significant so 

a fair comparison can be made between both groups. 

  

4.4.2. Monitoring 

The first variable regards students’ monitoring accuracy. To test this, students 

were asked to indicate the number of text comprehension questions they had answered 

correctly. Their estimate was compared to their actual performance and this results in a 

number that represents the degree to which students are accurate in judging their 

performance. Table 4.2 shows the students’ accuracy at pre- and posttest. The closer a 

score is to zero, the closer students’ actual performance lies to their perceived 

performance; the larger the number, the larger the difference between perceived and 

actual performance. Scores below zero indicate underestimation of performance; above 

zero scores are indicative for overestimation. To calculate means, all scores were 

transformed to absolute scores indicating the difference between actual performance and 

expected performance, but not the direction. This was done in order to be able to 

interpret the mean scores more easily. 

 
Table 4.2  
Monitoring accuracy scores for reading comprehension 
 Accuracy pretest 

Mean (SD) 
Accuracy posttest 
Mean (SD) 

Experimental  1.56 (1.3) 1.23 (1.1) 
Control  1.51 (1.2) 1.25 (1.1) 

 
Comparing the experimental group to the control, no significant differences were 

found at pretest (t(1175) = 0.31, p = 0.76). The experimental group improved significantly 

from pre- to posttest (t(869) = 35.6, p < 0.01) yet this was also true for the control group 

(t(189) = 17.4, p < 0.01) and between group differences were non-significant. 

To account for the nested structure, analyses were repeated using multilevel 

models. In these analyses the effect of the teacher training on their student’s accuracy in 

estimating their performance was estimated while controlling for the relevant covariates. 

Three models are presented: the start model, the main effects model and the interaction 

model. In the first model, only the intercept and covariates are presented. In the second 

model the variable ‘training’, indicating whether the teacher participated in the training 

or was part of the control group, was added to the model. In this way it could be analyzed 

whether or not this variable added value when predicting student achievement. In the 

third model differential effects were investigated, by adding an interaction term between 

participation in the teacher training and students’ grade, and an interaction for 
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participation in the teacher training and student’s scores at pretest. In all models, 

students’ grade was included as a covariate. The reference category was grade four. 

Results are presented in Table 4.3.  

 

Table 4.3. 
Multilevel models predicting students’ accuracy 

 Start model Main effects model Interaction model 
Predictors Coeff. SE Coeff. SE Coeff. SE 
Fixed part       
   Intercept 1.256* 0.078 1.294* 0.110 1.319* 0.177 
   Grade 5 -0.134 0.089 -0.135 0.089 -0.000 0.222 
   Grade 6 -0.043 0.092 -0.043 0.089 0.077 0.212 
   Pretest (Accuracy) 0.021 0.027 0.022 0.027 -0.059 0.074 
   Training   -0.047 0.096 -0.078 0.197 
   Training x grade 5     -0.150 0.242 
   Training x grade 6     -0.158 0.237 
   Training x pretest1     -0.138 0.234 
Random part       
   Variance at teacher level 0.018 0.014 0.018 0.014 0.017 0.014 
   Variance at student level 1.094 0.048 1.094 0.048 1.093 0.048 
       
Deviance 3,220.956 3,220.721 3,219.019 
No. of teachers 53  53  53  
No. of students 1095  1095  1095  
*p < .05 
1 Pretest in this interaction refers to students’ monitoring accuracy at the pretest. 
 

No differences were found between students in the experimental and control 

group. Students from the three grades were analyzed separately (reference category: 

grade four) but no differences in effects were found. Model fit did not improve by adding 

the training or interaction effects, compared to the start model, and none of the 

covariates were significant. As students in both conditions improved their monitoring 

accuracy, it seems as if the training did not contribute to this change. Measuring 

monitoring accuracy in itself might enlarge student awareness and subsequently improve 

their accuracy from pre- to posttest. 

 

  

4.4.3. Control 

 The second outcome measure relates to students’ control of learning, measured in 

terms of their application of learning strategies. The question is whether the training 

affects the number of strategies used to enhance learning. To answer this question the 

number of strategies reported in the experimental condition was compared to the control 

condition. Results are reported in Table 4.4. 

 
Table 4.4  
Number of strategies used to enhance reading comprehension 
 Pretest  

Mean (SD) 
Posttest  
Mean (SD) 

Difference  
Mean (SD) 

Experimental  6.18 (2.7) 5.67 (3.1) -0.62 (3.5) 
Control  6.32 (2.9) 5.43 (3.4) -0.84 (3.7) 

 
Students in both conditions used less strategies at the posttest compared to the 

pretest. This difference from pre- to posttest is significant for both groups. Between 

groups there are no differences however (t(1199) = 0.87, p = 0.39). Again multilevel 

analyses were conducted, with number of strategies as dependent variable. Students’ 

strategy use at the posttest was now the dependent variable. First the start model, 

including only the intercept and covariate, was estimated, followed by the main effects 

model by including the training to the start model. As a last step, possible differential 

effects were considered by including interactions. In all models, students’ grade was 

included as a covariate, with grade four as the reference category. Table 4.5 displays 

these models. 

The only significant predictor for the number of strategies used at the posttest is 

the number of strategies used at the pretest. It seems as if students have a certain 

tendency in their strategy use; some students use more strategies than other students, 

regardless the learning situation. The training did not influence this as the pretest 

strategy use remains the only predictor in students’ strategy use at the posttest. So 

students’ strategy use seems unaffected by their teachers’ training.   
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participation in the teacher training and student’s scores at pretest. In all models, 

students’ grade was included as a covariate. The reference category was grade four. 

Results are presented in Table 4.3.  

 

Table 4.3. 
Multilevel models predicting students’ accuracy 

 Start model Main effects model Interaction model 
Predictors Coeff. SE Coeff. SE Coeff. SE 
Fixed part       
   Intercept 1.256* 0.078 1.294* 0.110 1.319* 0.177 
   Grade 5 -0.134 0.089 -0.135 0.089 -0.000 0.222 
   Grade 6 -0.043 0.092 -0.043 0.089 0.077 0.212 
   Pretest (Accuracy) 0.021 0.027 0.022 0.027 -0.059 0.074 
   Training   -0.047 0.096 -0.078 0.197 
   Training x grade 5     -0.150 0.242 
   Training x grade 6     -0.158 0.237 
   Training x pretest1     -0.138 0.234 
Random part       
   Variance at teacher level 0.018 0.014 0.018 0.014 0.017 0.014 
   Variance at student level 1.094 0.048 1.094 0.048 1.093 0.048 
       
Deviance 3,220.956 3,220.721 3,219.019 
No. of teachers 53  53  53  
No. of students 1095  1095  1095  
*p < .05 
1 Pretest in this interaction refers to students’ monitoring accuracy at the pretest. 
 

No differences were found between students in the experimental and control 

group. Students from the three grades were analyzed separately (reference category: 

grade four) but no differences in effects were found. Model fit did not improve by adding 

the training or interaction effects, compared to the start model, and none of the 

covariates were significant. As students in both conditions improved their monitoring 

accuracy, it seems as if the training did not contribute to this change. Measuring 

monitoring accuracy in itself might enlarge student awareness and subsequently improve 

their accuracy from pre- to posttest. 

 

  

4.4.3. Control 

 The second outcome measure relates to students’ control of learning, measured in 

terms of their application of learning strategies. The question is whether the training 

affects the number of strategies used to enhance learning. To answer this question the 

number of strategies reported in the experimental condition was compared to the control 

condition. Results are reported in Table 4.4. 

 
Table 4.4  
Number of strategies used to enhance reading comprehension 
 Pretest  

Mean (SD) 
Posttest  
Mean (SD) 

Difference  
Mean (SD) 

Experimental  6.18 (2.7) 5.67 (3.1) -0.62 (3.5) 
Control  6.32 (2.9) 5.43 (3.4) -0.84 (3.7) 

 
Students in both conditions used less strategies at the posttest compared to the 

pretest. This difference from pre- to posttest is significant for both groups. Between 

groups there are no differences however (t(1199) = 0.87, p = 0.39). Again multilevel 

analyses were conducted, with number of strategies as dependent variable. Students’ 

strategy use at the posttest was now the dependent variable. First the start model, 

including only the intercept and covariate, was estimated, followed by the main effects 

model by including the training to the start model. As a last step, possible differential 

effects were considered by including interactions. In all models, students’ grade was 

included as a covariate, with grade four as the reference category. Table 4.5 displays 

these models. 

The only significant predictor for the number of strategies used at the posttest is 

the number of strategies used at the pretest. It seems as if students have a certain 

tendency in their strategy use; some students use more strategies than other students, 

regardless the learning situation. The training did not influence this as the pretest 

strategy use remains the only predictor in students’ strategy use at the posttest. So 

students’ strategy use seems unaffected by their teachers’ training.   
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Table 4.5 
Multilevel models predicting students’ strategy use. 
 Start model Main effects model Interaction model 
Predictors Coeff. SE Coeff. SE Coeff. SE 
Fixed part       
   Intercept 3.074* 0.344 2.829* 0.584 2.640* 0.824 
   Grade 5 0.784 0.339 0.783 0.339 1.012 0.800 
   Grade 6 0.792 0.373 0.790 0.372 1.144 0.787 
   Pretest (Strategy use) 0.296* 0.030 0.297* 0.030 0.296* 0.067 
   Training   0.296 0.566 0.531 0.907 
   Training x grade 5     -0.291 0.884 
   Training x grade 6     -0.451 0.894 
   Training x pretest1     -0.001 0.075 
Random part       
   Variance at teacher level 2.260 0.495 2.240 0.491 2.259 0.494 
   Variance at student level 8.336 0.332 8.337 0.332 8.333 0.332 
       
Deviance 6645.937 6645.665 6645.411 
No. of teachers 57  57  57  
No. of students 1318  1318  1318  
*p < .05 
1 Pretest in this interaction refers to students’ strategy use at the pretest. 

 

4.4.4. Reading comprehension 

The final element which was targeted by the intervention was student 

performance on reading comprehension. Pre- and posttest scores are presented in Table 

4.6.  

 

Table 4.6  
Performance scores for reading comprehension 
 Pretest 

Mean (SD) 
Posttest 
Mean (SD) 

Experimental  4.28 (1.5) 5.44 (1.2) 
Control  4.14 (1.5) 5.41 (1.4) 

 
No significant differences between students in experimental and control group are 

found at the posttest (t(1176) = 1.48, p = 0.14). In Table 4.7 the results of the multilevel 

analyses are reported. In these analyses the effect of the teacher training on their 

student’s reading comprehension performance was estimated while controlling for the 

relevant covariates. The same models as used for the first and second research questions 

are used, the difference being the variables used for pre- and posttest scores. 

 

Table 4.7 
Multilevel models predicting reading comprehension performance 

 Start model Main effects model Interaction model 
Predictors Coeff. SE Coeff. SE Coeff. SE 
Fixed part       
   Intercept -0.330 0.059 -0.337 0.093 -0.383 0.134 
   Grade 5 0.521* 0.080 0.521* 0.080 0.406* 0.188 
   Grade 6 0.424* 0.081 0.424* 0.081 0.657* 0.183 
   Pretest1 0.162* 0.031 0.162* 0.031 0.089 0.077 
   Training   0.009 0.087 0.066 0.147 
   Training x grade 5     0.141 0.206 
   Training x grade 6     -0.285 0.202 
   Training x pretest     0.088 0.084 
Random part       
   Variance at teacher level 0.023 0.011 0.023 0.011 0.018 0.010 
   Variance at student level 0.727 0.032 0.727 0.032 0.728 0.032 
       
Deviance 2,820.890 2,820.880 2,816.698 
No. of teachers 53  53  53  
No. of students 1109  1109  1109  
*p < .05 
1 For pretest students’ reading comprehension scores were used. 
 

Adding the training to the model (comparison between the start model and the 

main effects model) did not improve model fit. This indicated that the model’s predictive 

power did not change and therefore; whether or not students’ teacher participated in the 

training did not affect their performance. In the third model it was examined whether 

there were differential effects for groups of students. Effects for students in different 

grades were analyzed to investigate whether the training might have affected older and 

younger students differently, but no indication for this was found (there were no 

significant outcomes). Furthermore, interaction between pretest score and training were 

investigated to see whether children with a low score on the pretest, for example, would 
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Table 4.5 
Multilevel models predicting students’ strategy use. 
 Start model Main effects model Interaction model 
Predictors Coeff. SE Coeff. SE Coeff. SE 
Fixed part       
   Intercept 3.074* 0.344 2.829* 0.584 2.640* 0.824 
   Grade 5 0.784 0.339 0.783 0.339 1.012 0.800 
   Grade 6 0.792 0.373 0.790 0.372 1.144 0.787 
   Pretest (Strategy use) 0.296* 0.030 0.297* 0.030 0.296* 0.067 
   Training   0.296 0.566 0.531 0.907 
   Training x grade 5     -0.291 0.884 
   Training x grade 6     -0.451 0.894 
   Training x pretest1     -0.001 0.075 
Random part       
   Variance at teacher level 2.260 0.495 2.240 0.491 2.259 0.494 
   Variance at student level 8.336 0.332 8.337 0.332 8.333 0.332 
       
Deviance 6645.937 6645.665 6645.411 
No. of teachers 57  57  57  
No. of students 1318  1318  1318  
*p < .05 
1 Pretest in this interaction refers to students’ strategy use at the pretest. 

 

4.4.4. Reading comprehension 

The final element which was targeted by the intervention was student 

performance on reading comprehension. Pre- and posttest scores are presented in Table 

4.6.  

 

Table 4.6  
Performance scores for reading comprehension 
 Pretest 

Mean (SD) 
Posttest 
Mean (SD) 

Experimental  4.28 (1.5) 5.44 (1.2) 
Control  4.14 (1.5) 5.41 (1.4) 

 
No significant differences between students in experimental and control group are 

found at the posttest (t(1176) = 1.48, p = 0.14). In Table 4.7 the results of the multilevel 

analyses are reported. In these analyses the effect of the teacher training on their 

student’s reading comprehension performance was estimated while controlling for the 

relevant covariates. The same models as used for the first and second research questions 

are used, the difference being the variables used for pre- and posttest scores. 

 

Table 4.7 
Multilevel models predicting reading comprehension performance 

 Start model Main effects model Interaction model 
Predictors Coeff. SE Coeff. SE Coeff. SE 
Fixed part       
   Intercept -0.330 0.059 -0.337 0.093 -0.383 0.134 
   Grade 5 0.521* 0.080 0.521* 0.080 0.406* 0.188 
   Grade 6 0.424* 0.081 0.424* 0.081 0.657* 0.183 
   Pretest1 0.162* 0.031 0.162* 0.031 0.089 0.077 
   Training   0.009 0.087 0.066 0.147 
   Training x grade 5     0.141 0.206 
   Training x grade 6     -0.285 0.202 
   Training x pretest     0.088 0.084 
Random part       
   Variance at teacher level 0.023 0.011 0.023 0.011 0.018 0.010 
   Variance at student level 0.727 0.032 0.727 0.032 0.728 0.032 
       
Deviance 2,820.890 2,820.880 2,816.698 
No. of teachers 53  53  53  
No. of students 1109  1109  1109  
*p < .05 
1 For pretest students’ reading comprehension scores were used. 
 

Adding the training to the model (comparison between the start model and the 

main effects model) did not improve model fit. This indicated that the model’s predictive 

power did not change and therefore; whether or not students’ teacher participated in the 

training did not affect their performance. In the third model it was examined whether 

there were differential effects for groups of students. Effects for students in different 

grades were analyzed to investigate whether the training might have affected older and 

younger students differently, but no indication for this was found (there were no 

significant outcomes). Furthermore, interaction between pretest score and training were 

investigated to see whether children with a low score on the pretest, for example, would 

4
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profit more. Again, no significant differences were reported and model fit improved only 

marginally. 

In addition to the measures from the self-developed tests, another measure for 

student performance for reading comprehension was available: students’ standardized 

reading scores. The National Institute for Educational Measurement (CITO) provides 

standardized tests for different subject domains, including reading comprehension. Many 

schools in the Netherlands use these tests to monitor student progress, for which a 

student monitoring system (LOVS) is available to schools. Schools that used this system 

provided data from these tests as well. The data consisted of reading comprehension 

scores from about four months prior to the start of the training, and about five months 

after the training had finished. This data was used to conduct two more analyses. First, it 

was included as an additional predictor in the previous models. The models were 

significantly improved yet it caused a loss of about 1/3 of the students due to missing 

data. As CITO scores predicted outcomes equally for both the intervention and the 

control condition, this variable was left out to include more students.  

Next, the CITO scores were used as a second outcome variable for student 

performance. Analyses were conducted using the same covariates and models presented 

above, except for the pre- and posttest, which were replaced with CITO test scores. Again, 

no differences were found between experimental and control group students.  

 

4.5 Conclusion and discussion 

 

This chapter described a training study focused on teaching primary school teachers to 

recognize and improve their students’ metacognition in reading comprehension, which in 

turn was expected to improve their students’ performance in this domain. The need for 

such a training is clear, as students are more and more required to control (and, 

therefore also to monitor) their own learning. Students need guidance in developing 

these abilities and teachers need guidance in teaching their students (Askell-Williams et 

al., 2012; Ness, 2011). 

To measure effects of the training, first of all, the learning processes of students 

were considered, as these were supposed to be the focus of their teachers as well. To look 

at these processes two measures were included, representing (components of) 

metacognition. The first component was monitoring ability, defined in terms of students’ 

accuracy in judging their own performance. It was found that although students’ 

monitoring accuracy improved, this was also the case for students in the control 

condition. Possibly the fact that students are triggered to think about their performance 

has an effect already, as both groups were required to indicate their performance level at 

the pretest and then again at the posttest. The second component regards students’ 

deliberate control of learning, operationalized in their use of learning strategies. Students 

changed their strategy use from pre- to posttest: they used significantly fewer strategies 

at the posttest compared to the pretest. However, as this pattern was the same for 

students in both groups, this change was not a result of the training. Other reasons might 

explain this finding, such as a more deliberate or efficient use of a smaller number of 

strategies, or a posttest that was perceived easier which would not trigger the same 

amount of learning strategies needed to comprehend the text. Considering these 

arguments, this outcome measure might not be the most informative, whereas measures 

focusing on appropriateness of strategies might be (cf. Ludwig, Finkbeiner & Knierim, in 

press). This topic of strategy use will be addressed in Chapter Seven in more detail. 

In addition to learning processes, students’ learning outcomes were measured at 

posttest, using a reading comprehension test. Student performance in the experimental 

group was compared to that of the control group and although the students in the 

experimental condition improved, so did the students in the control group: there was no 

evidence for between group differences. This lack of differences in outcomes may come as 

no surprise, considering that there were no differences between experimental and control 

group students in their learning processes either. The training seems to have had no 

effect. This finding could either relate to the trained content or to other training 

characteristics. For example, the focus of this training was mainly on teacher knowledge, 

which is known to be associated to their student performance (Kelcey, 2011). In 

retrospect, adding more concrete tools such as Aksell-Williams et al. (2012) did, might 

have helped teachers become more efficient in implementing the content. Other reasons 

might be related to implementation of the trained content. As teacher observations were 

not included, a serious limitation of this training, it is hard to determine to which degree 

teachers actually implemented the training. 

To summarize, training teachers this way did not have an effect on their students’ 

performance. Literature shows that trainings focusing on improving students’ control of 

learning are successful in other cases (e.g., Dignath & Buettner, 2008; Hattie, Biggs & 

Purdie, 1996). In comparing findings from these studies, it might be possible to 

determine which elements contribute to effectiveness of this type of trainings, in order to 

optimize future studies. In the next part of this thesis, recent studies on learning strategy 

instruction and their effects on performance are investigated using meta-analyses. In 
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profit more. Again, no significant differences were reported and model fit improved only 

marginally. 

In addition to the measures from the self-developed tests, another measure for 

student performance for reading comprehension was available: students’ standardized 

reading scores. The National Institute for Educational Measurement (CITO) provides 

standardized tests for different subject domains, including reading comprehension. Many 

schools in the Netherlands use these tests to monitor student progress, for which a 

student monitoring system (LOVS) is available to schools. Schools that used this system 

provided data from these tests as well. The data consisted of reading comprehension 

scores from about four months prior to the start of the training, and about five months 

after the training had finished. This data was used to conduct two more analyses. First, it 

was included as an additional predictor in the previous models. The models were 

significantly improved yet it caused a loss of about 1/3 of the students due to missing 

data. As CITO scores predicted outcomes equally for both the intervention and the 

control condition, this variable was left out to include more students.  

Next, the CITO scores were used as a second outcome variable for student 

performance. Analyses were conducted using the same covariates and models presented 

above, except for the pre- and posttest, which were replaced with CITO test scores. Again, 

no differences were found between experimental and control group students.  

 

4.5 Conclusion and discussion 

 

This chapter described a training study focused on teaching primary school teachers to 

recognize and improve their students’ metacognition in reading comprehension, which in 

turn was expected to improve their students’ performance in this domain. The need for 

such a training is clear, as students are more and more required to control (and, 

therefore also to monitor) their own learning. Students need guidance in developing 

these abilities and teachers need guidance in teaching their students (Askell-Williams et 

al., 2012; Ness, 2011). 

To measure effects of the training, first of all, the learning processes of students 

were considered, as these were supposed to be the focus of their teachers as well. To look 

at these processes two measures were included, representing (components of) 

metacognition. The first component was monitoring ability, defined in terms of students’ 

accuracy in judging their own performance. It was found that although students’ 

monitoring accuracy improved, this was also the case for students in the control 

condition. Possibly the fact that students are triggered to think about their performance 

has an effect already, as both groups were required to indicate their performance level at 

the pretest and then again at the posttest. The second component regards students’ 

deliberate control of learning, operationalized in their use of learning strategies. Students 

changed their strategy use from pre- to posttest: they used significantly fewer strategies 

at the posttest compared to the pretest. However, as this pattern was the same for 

students in both groups, this change was not a result of the training. Other reasons might 

explain this finding, such as a more deliberate or efficient use of a smaller number of 

strategies, or a posttest that was perceived easier which would not trigger the same 

amount of learning strategies needed to comprehend the text. Considering these 

arguments, this outcome measure might not be the most informative, whereas measures 

focusing on appropriateness of strategies might be (cf. Ludwig, Finkbeiner & Knierim, in 

press). This topic of strategy use will be addressed in Chapter Seven in more detail. 

In addition to learning processes, students’ learning outcomes were measured at 

posttest, using a reading comprehension test. Student performance in the experimental 

group was compared to that of the control group and although the students in the 

experimental condition improved, so did the students in the control group: there was no 

evidence for between group differences. This lack of differences in outcomes may come as 

no surprise, considering that there were no differences between experimental and control 

group students in their learning processes either. The training seems to have had no 

effect. This finding could either relate to the trained content or to other training 

characteristics. For example, the focus of this training was mainly on teacher knowledge, 

which is known to be associated to their student performance (Kelcey, 2011). In 

retrospect, adding more concrete tools such as Aksell-Williams et al. (2012) did, might 

have helped teachers become more efficient in implementing the content. Other reasons 

might be related to implementation of the trained content. As teacher observations were 

not included, a serious limitation of this training, it is hard to determine to which degree 

teachers actually implemented the training. 

To summarize, training teachers this way did not have an effect on their students’ 

performance. Literature shows that trainings focusing on improving students’ control of 

learning are successful in other cases (e.g., Dignath & Buettner, 2008; Hattie, Biggs & 

Purdie, 1996). In comparing findings from these studies, it might be possible to 

determine which elements contribute to effectiveness of this type of trainings, in order to 

optimize future studies. In the next part of this thesis, recent studies on learning strategy 

instruction and their effects on performance are investigated using meta-analyses. In 

4



72

Chapter Five, the effectiveness of cognitive, metacognitive and management strategies 

are analyzed, accounting for potential differences between subject domains and types of 

students. Furthermore, not only the trained content may influence the effectiveness of 

strategy instruction. Chapter Six investigates whether, for example, the implementer of 

the intervention, or random assignment to experimental and control groups, influences 

the outcomes of the studies. 
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  Chapter 5 

 

Effectiveness of learning strategy instruction on academic performance: 

A meta-analysis 
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