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  Chapter 3  
 
Metacognition and performance in 5th and 6th grade students 
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3.1 Introduction 

 

In the previous chapter of this thesis a model of the metacognitive process in learning 

was presented. Metacognitive reflection was positioned at the meta-level, the object-level 

providing a context. Monitoring and control are the two mechanisms that link both 

levels, and the entire process is dependent on metacognitive knowledge. The basics of 

this model are that monitoring leads to control of learning activities: students monitor 

their learning and based on their progress, control how they proceed, for example by 

using supportive learning strategies. This metacognitive process, when adequately 

implemented by students, is assumed to improve performance (cf. Koriat, 2012). This 

assumption, however, is very much dependent on the premise that students are able to 

implement the various steps in this model. This raises the question whether the elements 

of this model can be found in, for example, younger students who are likely to have lower 

metacognitive skill levels. In this chapter its’ main elements (metacognitive knowledge, 

monitoring and control) are measured in a regular classroom setting of 108 fifth and 

sixth grade students. Also students’ performance is measured, and related to the different 

components of metacognition. The main goal is to establish the degree to which young 

students have developed metacognition, and are able to use this ability in a regular 

classroom context in order to improve their performance. 

 

3.1.1. Metacognition in children 

The question how, and even when, metacognition develops in children, is topic of 

an ongoing debate among researchers interested in this field of study (Azevedo, 2009; 

Veenman, Van Hout – Wolters & Afflerbach, 2006). Some researchers have found signs 

of metacognitive awareness in young children as early as in Kindergarten (e.g., Shamir, 

Mevarech, Gida, 2009). Others hold the view that metacognitive development does not 

start before they are in upper primary school (e.g., Veenman & Spaans, 2005). These 

differences in viewpoints are to a large extent the consequence of differences in 

definitions used to describe metacognition. Regarding metacognition in young children 

there is often a focus on Theory of Mind or metamemory (Schneider, 2008). Focusing on 

the academic context where metacognition is explicitly linked to cognitive tasks, there 

seems some consensus that metacognitive skills develop in students somewhere halfway 

in primary school (Veenman et al., 2006). Large individual differences are often found in 

students’ metacognition. Some children develop metacognition (partly) independent 

from teacher guidance while others develop metacognition to a lesser extent and keep 

Abstract 
 
In this chapter metacognition (interpreted as metacognitive knowledge, monitoring and 

control) and performance were assessed among 108 5th and 6th grade students. The goals 

were to establish both students’ levels of and the relations between metacognition and 

performance in a regular classroom setting. Students read a text and afterwards 

answered related questions about the text content, monitoring (as expressed by 

judgments of learning) and control (as expressed by application of learning strategies). It 

was found that although students’ metacognition was at a reasonable level, there is still 

quite some room for improvement for metacognitive knowledge, monitoring and control. 

Furthermore, results revealed a positive relation between monitoring and performance. A 

second relation was between metacognitive knowledge and control. No significant 

correlations were found between monitoring and control, control and performance, or 

metacognitive knowledge and monitoring. Thus, no strong confirmations of the model 

described in Chapter Two could be made. Considering students apparently lack strong 

links between metacognitive knowledge, monitoring and control, which likely leads to 

poorer performance, these links should be strengthened to increase students’ text 

comprehension. 

 



35

3.1 Introduction 

 

In the previous chapter of this thesis a model of the metacognitive process in learning 

was presented. Metacognitive reflection was positioned at the meta-level, the object-level 

providing a context. Monitoring and control are the two mechanisms that link both 

levels, and the entire process is dependent on metacognitive knowledge. The basics of 

this model are that monitoring leads to control of learning activities: students monitor 

their learning and based on their progress, control how they proceed, for example by 

using supportive learning strategies. This metacognitive process, when adequately 

implemented by students, is assumed to improve performance (cf. Koriat, 2012). This 

assumption, however, is very much dependent on the premise that students are able to 

implement the various steps in this model. This raises the question whether the elements 

of this model can be found in, for example, younger students who are likely to have lower 

metacognitive skill levels. In this chapter its’ main elements (metacognitive knowledge, 

monitoring and control) are measured in a regular classroom setting of 108 fifth and 

sixth grade students. Also students’ performance is measured, and related to the different 

components of metacognition. The main goal is to establish the degree to which young 

students have developed metacognition, and are able to use this ability in a regular 

classroom context in order to improve their performance. 

 

3.1.1. Metacognition in children 

The question how, and even when, metacognition develops in children, is topic of 

an ongoing debate among researchers interested in this field of study (Azevedo, 2009; 

Veenman, Van Hout – Wolters & Afflerbach, 2006). Some researchers have found signs 

of metacognitive awareness in young children as early as in Kindergarten (e.g., Shamir, 

Mevarech, Gida, 2009). Others hold the view that metacognitive development does not 

start before they are in upper primary school (e.g., Veenman & Spaans, 2005). These 

differences in viewpoints are to a large extent the consequence of differences in 

definitions used to describe metacognition. Regarding metacognition in young children 

there is often a focus on Theory of Mind or metamemory (Schneider, 2008). Focusing on 

the academic context where metacognition is explicitly linked to cognitive tasks, there 

seems some consensus that metacognitive skills develop in students somewhere halfway 

in primary school (Veenman et al., 2006). Large individual differences are often found in 

students’ metacognition. Some children develop metacognition (partly) independent 

from teacher guidance while others develop metacognition to a lesser extent and keep 

3

Abstract 
 
In this chapter metacognition (interpreted as metacognitive knowledge, monitoring and 

control) and performance were assessed among 108 5th and 6th grade students. The goals 

were to establish both students’ levels of and the relations between metacognition and 

performance in a regular classroom setting. Students read a text and afterwards 

answered related questions about the text content, monitoring (as expressed by 

judgments of learning) and control (as expressed by application of learning strategies). It 

was found that although students’ metacognition was at a reasonable level, there is still 

quite some room for improvement for metacognitive knowledge, monitoring and control. 

Furthermore, results revealed a positive relation between monitoring and performance. A 

second relation was between metacognitive knowledge and control. No significant 

correlations were found between monitoring and control, control and performance, or 

metacognitive knowledge and monitoring. Thus, no strong confirmations of the model 

described in Chapter Two could be made. Considering students apparently lack strong 

links between metacognitive knowledge, monitoring and control, which likely leads to 

poorer performance, these links should be strengthened to increase students’ text 

comprehension. 

 



36

having trouble using their metacognition even with the aid of teachers. Development of 

metacognition is related to development of other academic skills, as poor learners are 

oftentimes students with delays in their metacognitive development (Fisher, 1998).  

 

3.1.2. The relation between metacognition and performance 

Metacognition contributes to performance, on top of intelligence (e.g., Veenman & 

Spaans, 2005). This relation between metacognition and performance is often considered 

in terms of a three step process, in which metacognition is divided into two components: 

monitoring of cognition and control of cognition (cf., Veenman et al., 2006). Monitoring, 

the first step, refers to keeping watch over one’s own learning. This is expected to elicit 

students’ control of learning, step two, often operationalized in terms of  applying 

learning strategies. This control then is expected to improve performance, the third 

component in the chain. A simple example supports this assumption: when reading a 

text, a student stops to assess his or her own learning progress (monitoring). When he 

realizes that he doesn’t understand a part, he reads it again (control). This study behavior 

influences learning results, more specifically, performance on the associated task (in this 

case: the student makes sure that he understands the text and will perform well when he 

is tested on its content). 

In this causal chain of monitoring and control, which are expected to improve 

performance, various assumptions are made. The most important are, first, that students 

monitor their learning process accurately and decide about their strategy-use 

accordingly, and second, that high performance results from high strategy-use. However, 

in many cases these assumptions are not met. It has been repeatedly demonstrated that 

students, especially younger ones, have difficulty monitoring their learning progress 

accurately (for a review, see Schraw & Moshman, 1995). In many cases, students 

overestimate their learning and mistakenly assume that they don’t need to use learning 

strategies (Garner, 1990). When students use their monitoring to act upon, their 

subsequent decisions regarding application of a strategy are inadequate as these are 

based on flawed information. The second assumption that underlies the model regards 

the causal link between strategy application (control) and performance. However, 

whether or not students apply learning strategies depends on multiple factors which are 

not necessarily associated with metacognition as, for example, also motivation plays a 

role (Boekaerts & Niemivirta, 2000; Garner, 1990).  

Over the last decades a lot of research has been conducted regarding 

metacognition and performance; the components of metacognitions and relations 

between these elements (see Koriat, 2012). Below, an overview of research pertaining to 

each relationship is presented.  

 

3.1.2.1. The relation from monitoring to control 

Research focusing on the link between monitoring and control is often 

characterized by a focus on students’ knowledge of their learning progress and their 

subsequent regulation. In this type of research, monitoring is often operationalized in 

terms of students’ judgment of learning (JOL). For example, students have to learn word-

pairs and after studying they are requested to indicate which pairs they have and have 

not yet learned (or: are able to remember when tested). After making their JOLs, 

students are given the opportunity to control their learning, for example by selecting 

word-pairs to re-study (e.g., Van Loon, De Bruin, Van Gog & Van Merrienboer, 2013). 

This is one example of research investigating the link from monitoring to control: based 

on knowledge gained from monitoring, students actively control their learning by making 

choices regarding their study behavior. Another example is research focusing on relations 

between self-assessment and allocation of study time, where monitoring is assumed to 

influence students’ decision on how to proceed in (and thus control) learning (Kostons, 

Van Gog & Paas, 2012).  

 

3.1.2.2. The relation from control to performance 

The relation between control and performance is often studied in situations where 

control is operationalized in terms of applying learning strategies. Many experiments are 

undertaken in which students are taught learning strategies in order to improve 

performance (for a recent overview of studies, see Chapter Five). In these situations 

students are trained to apply learning strategies, which are expected to improve 

performance. Effects are often positive; frequently after training learning strategies, 

students’ use of these strategies and their academic performance both improve (e.g., 

Dignath, Buettner & Langfeldt, 2008), a finding that supports the relation from control 

to performance. 

  

3.1.2.3. The relation from monitoring to performance 

A third relation is the direct relation from monitoring to performance, without 

focusing on control of learning. This relation is also subject to research, for example by 

relating JOLs of students learning (monitoring) to their test performance (e.g., Redford, 

Thiede, Wiley & Griffin, 2012). In general, low correlations have been reported between 
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students’ calibration of performance and their actual performance (e.g., Maki, Jonas & 

Kallod, 1994). Thiede, Anderson and Therriault (2003) state that these low correlations 

are due to the insufficiency of the measures; only considering students monitoring 

abilities does not tell anything about performance unless students are able to apply the 

results of the monitoring activities and execute some control over learning. The direct 

relation from monitoring to performance is incomplete. 

 

3.1.2.4. The relation from control to monitoring 

Besides these three relations that follow logically from the model, a fourth relation 

is considered in research as well: the relation from control to monitoring, or how 

monitoring is influenced by control of learning. An example is the study in which 

students have to work on problem solving tasks, make their JOLs and are taught 

generation strategies to improve their JOLs (e.g., Baars, Visser, Van Gog, De Bruin & 

Paas, 2013). In these experiments the focus is not on how students control their learning 

based on information they perceive through monitoring, but on how their monitoring can 

be improved by deliberate control of learning. Although it might seem counter-intuitive 

to consider this relation, it is an important line of research as students’ monitoring is 

often poor (Efklides, 2012; Garner, 1990) while at the same time it is the basis on which 

subsequent control of the learning process is based and therefore it should be accurate. 

 

3.1.2.5. The role of metacognitive knowledge 

Although metacognitive knowledge is no explicit part of the (assumed) causal 

chain from monitoring to control to performance, it can be considered a necessary 

element for metacognition to function (cf. Veenman, 2011; Zohar & David, 2008). 

Metacognitive knowledge comprises knowledge regarding learning tasks, oneself as a 

learner and regarding learning strategies (Flavell, 1979). This last category is often 

distinguished in declarative, procedural and conditional knowledge (Jacobs & Paris, 

1987; Schraw & Moshman, 1995). Declarative knowledge regards about which learning 

strategies exist. Procedural knowledge refers to how to apply learning strategies and 

conditional knowledge is knowledge on why and when to use learning strategies (or other 

control mechanisms of learning). Without metacognitive knowledge, students are unable 

to control their learning efficiently (cf., Garner, 1990). 

 

  

3.2 The current study 

 

Although it has been acknowledged that relations between the components are probably 

much more interactive and iterative, the model describing the relation from monitoring 

to control to performance, can be considered as “a useful working hypothesis” (Koriat, 

2012). However, Efklides (2012) concluded that the topic is too complex and far from 

understood and that the situations in the classroom are highly variable and with a host of 

interacting factors that interfere with learning (p. 294). Therefore she wondered whether 

findings from educational psychology can be readily applied in classroom practice. 

Indeed, empirical evidence supporting the causal chain between all three elements of the 

model at once is sparse, especially when ecological validity is considered (i.e., studies 

conducted in a regular educational setting). Many studies investigating either the relation 

between monitoring and control or between control and performance have provided 

some evidence regarding the links between those components, yet even then evidence 

does not result in uniform conclusions. It seems necessary to investigate whether the 

three-step model of metacognition is a theoretical framework that does not reach beyond 

lab-like studies, or that evidence can be found showing ecological validity of this model in 

the actual classroom.  

In this study metacognition was investigated in a sample of 108 5th and 6th grade 

students. The first research question is: to which degree have students developed 

metacognition and how does this relate to their performance in an ecological valid 

setting? To answer this question a reading comprehension assignment was used to 

clearly frame the context, or the object level (Nelson & Narens, 1990). Without providing 

any instruction regarding metacognition, students’ naturally occurring processes of 

monitoring and control were measured, together with their performance in terms of 

scores on the text questions. Additionally, their task-specific metacognitive knowledge 

was measured using the Index of Reading Awareness (IRA; Jacobs & Paris, 1987) to 

investigate how this relates to their metacognition and performance.   

A second research question focuses on different types of students. After analyzing 

the results of the whole sample, the sample is divided into subgroups, which are 

compared to each other to establish the development and relations for students with 

different ability levels. First, students from grade five and six are compared to investigate 

whether grade 6 students show higher levels of metacognition and performance. Next, 

students are selected based on their metacognitive knowledge levels, to investigate 

whether students with most metacognitive knowledge also perform higher on academic 
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tasks (in this case, the reading comprehension assignment) and whether other 

metacognitive components are more developed compared to students with lower 

metacognitive knowledge. 

 

3.3 Method 

 

3.3.1. Participants   

The sample consisted of students in two regular elementary schools in The 

Netherlands. From both schools two grade five and two grade six groups participated, 

resulting in a total of 108 students; 59 in grade five and 49 in grade six (age 10-12 years). 

 

3.3.2. Materials and variables 

One assignment was used to measure students‘ abilities while working in one 

specific context. The assignment consisted of one reading comprehension task and 

additional questions to measure the monitoring and control activities students engaged 

in while working on that particular assignment. The text used for the assignment was an 

informative text (735 words) about the development from silent movies to movies with 

integrated sound. 

Monitoring was operationalized in terms of students accuracy in assessing their 

own performance in reading comprehension. After each question about the text, students 

indicate their certainty regarding their answer (i.e., “I think I have answered this 

question correctly” or “I don’t think I have answered this question correctly”). Based on 

the scores of ten items (following ten text-related questions) the absolute accuracy index 

as described by Schraw (2009) can be calculated, using the formula 1/n ∑ (ci – pi)2 where 

n is the number of items (in this case 10), c the  confidence in answering correct (i.e., 0 

for no confidence in answer and 1 for confident that answer is correct) and p the actual 

performance (i.e., 0 for wrong answer and 1 for correct answer). 

Control was measured in terms of students  application of reading strategies. The 

control-scale listed ten reading strategies, selected based on their appearance in 

textbooks for reading comprehension, thus being instructed regularly and familiar to 

students. For each individual strategy students indicated whether they applied this while 

reading, resulting in a total number of strategies used to control learning. Examples of 

strategies are: Before I started reading the entire text, I skimmed the title and headings 

and I re-read some sentences.  Students score was a count of the number of strategies 

used. Internal reliability was calculated by means of Cronbach’s Alpha (α = 0.72). 

Performance of students was assessed based on a reading comprehension 

assignment. To measure students comprehension, ten multiple choice questions were 

presented. The internal reliability, measured by means of Cronbach’s α was 0.54. 

Metacognitive knowledge was measured for this context specifically, using the 

IRA. This questionnaire consists of twenty items regarding metacognitive knowledge on 

learning strategies for reading comprehension, formulated in terms what best to do in a 

given situation, for example: If the teacher told you to read a story to remember the 

general meaning, what would you do? Students had to select the best option (a strategy) 

from a list of three alternatives. Points were awarded for the best solution (2 points) or a 

less effective alternative (1 point). No points were awarded for alternatives that are 

considered not being helpful. Although the IRA is validated in earlier research and used 

for research purposes frequently, in our sample internal reliability measured using 

Cronbach’s α was 0.47. 

 

3.3.3. Procedure 

The IRA was administered to students in their regular class setting by their 

teacher, who explained that researchers were interested in how students read. During a 

regular reading comprehension lesson about one week later, the teacher administered the 

text with accompanying questions (both content-related about the text, and the scales 

measuring students’ monitoring and control). Students were requested to read the text 

independently, and to answer all the  questions afterwards. 

  

3.3.4. Data analysis 

To analyze the data first the reliability of the instruments used and the 

distribution of scores was checked. After that, descriptive statistics were considered to 

analyze the degree to which metacognition is developed in this overall sample. 

Furthermore, correlations were calculated between the separate components, to take a 

look at their relations.  

Next, different groups of students were compared to each other to see whether 

there was different development or use of metacognition for different types of students. 

First, the students from different grades (grade five versus grade six) were compared. 

Next, students’ scores on the Index of Reading Awareness were used to determine 

subgroups consisting of students with different levels of metacognitive knowledge. 

Cluster-analysis was used to detect these groups, which were compared regarding all 

components (monitoring, control and performance) using MANOVA. Lastly, students’ 
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tasks (in this case, the reading comprehension assignment) and whether other 

metacognitive components are more developed compared to students with lower 

metacognitive knowledge. 

 

3.3 Method 

 

3.3.1. Participants   

The sample consisted of students in two regular elementary schools in The 

Netherlands. From both schools two grade five and two grade six groups participated, 

resulting in a total of 108 students; 59 in grade five and 49 in grade six (age 10-12 years). 

 

3.3.2. Materials and variables 

One assignment was used to measure students‘ abilities while working in one 

specific context. The assignment consisted of one reading comprehension task and 

additional questions to measure the monitoring and control activities students engaged 

in while working on that particular assignment. The text used for the assignment was an 

informative text (735 words) about the development from silent movies to movies with 

integrated sound. 

Monitoring was operationalized in terms of students accuracy in assessing their 

own performance in reading comprehension. After each question about the text, students 

indicate their certainty regarding their answer (i.e., “I think I have answered this 

question correctly” or “I don’t think I have answered this question correctly”). Based on 

the scores of ten items (following ten text-related questions) the absolute accuracy index 

as described by Schraw (2009) can be calculated, using the formula 1/n ∑ (ci – pi)2 where 

n is the number of items (in this case 10), c the  confidence in answering correct (i.e., 0 

for no confidence in answer and 1 for confident that answer is correct) and p the actual 

performance (i.e., 0 for wrong answer and 1 for correct answer). 

Control was measured in terms of students  application of reading strategies. The 

control-scale listed ten reading strategies, selected based on their appearance in 

textbooks for reading comprehension, thus being instructed regularly and familiar to 

students. For each individual strategy students indicated whether they applied this while 

reading, resulting in a total number of strategies used to control learning. Examples of 

strategies are: Before I started reading the entire text, I skimmed the title and headings 

and I re-read some sentences.  Students score was a count of the number of strategies 

used. Internal reliability was calculated by means of Cronbach’s Alpha (α = 0.72). 

Performance of students was assessed based on a reading comprehension 

assignment. To measure students comprehension, ten multiple choice questions were 

presented. The internal reliability, measured by means of Cronbach’s α was 0.54. 

Metacognitive knowledge was measured for this context specifically, using the 

IRA. This questionnaire consists of twenty items regarding metacognitive knowledge on 

learning strategies for reading comprehension, formulated in terms what best to do in a 

given situation, for example: If the teacher told you to read a story to remember the 

general meaning, what would you do? Students had to select the best option (a strategy) 

from a list of three alternatives. Points were awarded for the best solution (2 points) or a 

less effective alternative (1 point). No points were awarded for alternatives that are 

considered not being helpful. Although the IRA is validated in earlier research and used 

for research purposes frequently, in our sample internal reliability measured using 

Cronbach’s α was 0.47. 

 

3.3.3. Procedure 

The IRA was administered to students in their regular class setting by their 

teacher, who explained that researchers were interested in how students read. During a 

regular reading comprehension lesson about one week later, the teacher administered the 

text with accompanying questions (both content-related about the text, and the scales 

measuring students’ monitoring and control). Students were requested to read the text 

independently, and to answer all the  questions afterwards. 

  

3.3.4. Data analysis 

To analyze the data first the reliability of the instruments used and the 

distribution of scores was checked. After that, descriptive statistics were considered to 

analyze the degree to which metacognition is developed in this overall sample. 

Furthermore, correlations were calculated between the separate components, to take a 

look at their relations.  

Next, different groups of students were compared to each other to see whether 

there was different development or use of metacognition for different types of students. 

First, the students from different grades (grade five versus grade six) were compared. 

Next, students’ scores on the Index of Reading Awareness were used to determine 

subgroups consisting of students with different levels of metacognitive knowledge. 

Cluster-analysis was used to detect these groups, which were compared regarding all 

components (monitoring, control and performance) using MANOVA. Lastly, students’ 
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performance scores were used to distinguish groups of different ability levels. Again, 

MANOVA was used to compare the groups on their levels of monitoring, control and in 

this case metacognitive knowledge. Significance levels were set at α = 0.05 and one-sided 

tests were conducted, hypothesizing more metacognition for older and higher performing 

students, and positive correlations between the different components of metacognition. 

 
3.4 Results 

 

3.4.1. Metacognition in 5th and 6th grade students 

After establishing internal reliability of the measures, it was investigated whether 

the data was normally distributed and thus could be used for the analyses that were 

planned. In Table 3.1 the mean scores for the outcome measures are presented for all 108 

students. 

 
Table 3.1 
Student scores on metacognition and performance 
Variables Mean SD Range 

Monitoring (JOL) 0.33 0.16         0 – 1 
Control 4.09 2.23 0 – 10 
Performance 5.54 2.05 0 – 10 
Metacognitive knowledge (IRA) 6.90 0.97 0 – 10 

 
For all components of metacognition, the mean score is around the middle of the 

range of scores, somewhat lower for monitoring and higher for metacognitive knowledge 

but still not close to the minimum or maximum scores possible. This makes it unlikely 

that floor- or ceiling effects will distort the findings. Furthermore, looking at the standard 

deviations, these are relatively large, indicating a substantial variability in students’ 

scores and a heterogeneous group, making it more likely that different subgroups can be 

distinguished. 

On average, students’ accuracy is 0.33. In around three out of ten items, students 

over- or underestimate their performance. A score of 0 indicates perfect accuracy (for 

each question, students know whether or not they know the answer) and 1 indicates that 

students are completely unaware of their performance. Note that in case of guessing, 

expected accuracy would be 0.5. The score of 0.33 suggests that students’ monitoring can 

be further improved.  

Regarding students’ control of learning, operationalized here in terms of learning 

strategies, students used on average four learning strategies to enhance their 

understanding of the text. From the standard deviation it is clear that large differences 

between students exist. 

Student performance was moderate with a score of 5.5 on a ten point scale. In 

terms of test scores this would in general be barely sufficient to pass an exam. Again, 

there is large variability in student scores. 

Regarding metacognitive knowledge, students’ scores fall within the upper half of 

scores, considering the range of possible outcomes. Students’ metacognitive knowledge is 

developed to some extent. 

 

3.4.2. Relations between components 

The next step is to relate the components of metacognition to each other and to 

student performance. Table 3.2 presents correlations.  

 
Table 3.2  
Correlations between metacognition and performance 

 Monitoring Control Performance Mc. Knowledge 

Monitoring  0.12 -0.40 * -0.07 
Control  0.12   0.09  0.26 * 
Performance -0.40 * 0.09   0.17 
Mc. Knowledge -0.07 0.26 *  0.17  

* p < 0.01 

 
Although on theoretical grounds a correlation between monitoring and control 

was hypothesized, it is clear that this correlation is small and non-significant in the 

current sample. No significant relation between control and performance was found 

either. The degree to which students use learning strategies, is not related to their 

understanding of the text (measured in questions about the text). Two other significant 

relations were found however. First of all the moderate correlation between monitoring 

and performance: students who are more accurate in monitoring their performance, have 

higher understanding of the text. Both components are not significantly correlated to 

metacognitive knowledge; knowledge about strategies has no (strong) relation to 

students’ reading performance, nor to their accuracy in monitoring performance. It is, 

however, correlated to their use of learning strategies: the better students’ know about 
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between students exist. 

Student performance was moderate with a score of 5.5 on a ten point scale. In 

terms of test scores this would in general be barely sufficient to pass an exam. Again, 

there is large variability in student scores. 

Regarding metacognitive knowledge, students’ scores fall within the upper half of 

scores, considering the range of possible outcomes. Students’ metacognitive knowledge is 

developed to some extent. 
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The next step is to relate the components of metacognition to each other and to 

student performance. Table 3.2 presents correlations.  
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Although on theoretical grounds a correlation between monitoring and control 

was hypothesized, it is clear that this correlation is small and non-significant in the 

current sample. No significant relation between control and performance was found 

either. The degree to which students use learning strategies, is not related to their 

understanding of the text (measured in questions about the text). Two other significant 

relations were found however. First of all the moderate correlation between monitoring 

and performance: students who are more accurate in monitoring their performance, have 

higher understanding of the text. Both components are not significantly correlated to 

metacognitive knowledge; knowledge about strategies has no (strong) relation to 

students’ reading performance, nor to their accuracy in monitoring performance. It is, 

however, correlated to their use of learning strategies: the better students’ know about 
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when, why and how to use strategies, the more likely they are to actually use these 

strategies while learning.  

 

3.4.3. Metacognition and performance in different types of students 

The hypothesized relations between monitoring, control and performance apply 

only for students with a high level of metacognition. Considering the fact that 

metacognition is not yet fully developed in the current sample (as indicated by the scores 

on all metacognitive elements as presented in Table 3.1) lower correlations might be 

expected. Students who are unaware of their own understanding (low monitoring ability) 

do not base their control of learning on accurate information, let alone improve their 

performance as a result of metacognitive activity.  

However, in these first analyses all students were considered together. Next, 

different subgroups are compared. There are multiple ways to differentiate in the total 

sample. First of all, students can be compared based on their grade level. Maybe students 

in grade six have higher metacognition than students in grade five. To test this 

assumption, students in both grades are compared regarding their metacognition and 

performance. Table 3.3 shows mean scores on metacognition and performance for the 

students in both grades (n = 59 for grade 5, and 49 for grade 6). 

 

Table 3.3 
Student scores on metacognition and performance: comparing grade 5 and 6 
Variables Mean SD Range 

Monitoring (JOL)   0 – 1 
- Grade 5 0.35 0.15  
- Grade 6 0.31 0.16  

Control   0 – 10 
- Grade 5 4.10 2.16  
- Grade 6 4.08 2.35  

Performance   0 – 10 
- Grade 5 5.17 1.70  
- Grade 6 5.98 2.34  

Metacognitive knowledge (IRA)   0 – 10 
- Grade 5 6.78 0.85  
- Grade 6 7.05 1.08  

 

Students in grade six seem to be more accurate, have more metacognitive 

knowledge, use fewer strategies and have higher performance in reading comprehension. 

When effect sizes are calculated, Cohen’s d of 0.26, 0.01 and 0.28 are found for 

monitoring, control and metacognitive knowledge respectively. For control this indicates 

a negligibly small difference, for monitoring and metacognitive knowledge these effects 

are considered relatively small. In comparing means for both groups however, the 

differences in favor of the older students are non-significant, suggesting that students in 

both grades are comparable in terms of their metacognition. Only regarding 

performance, the difference between both groups is significant (t (106) = -2.08, p = 0.02) 

indicating that the text used in this assignment was easier for grade six students than for 

students in grade five. 

The second option is to compare better and worse students. To determine which 

students are better or worse, two criteria can be used: metacognitive knowledge and 

performance. Considering that performance and metacognitive knowledge in this study 

did not significantly correlate (see Table 3.2), two separate clusters were made.  

Two-step cluster analysis was used to select these groups. For metacognitive 

knowledge, this resulted in three groups of students with high (n = 37), medium (n = 38) 

and low (n = 33) levels of knowledge. For performance three groups are formed as well, 

with 20 students with a low performance score, 53 students who performed around 

average and 35 students with a high performance level. Salient is the fact that the overlap 

of students, who are selected as having both high metacognitive knowledge and high 

performance in reading, regards only half of these students: 14 students in total, of which 

are three in grade five and eleven in grade six. Distribution of students is presented in 

Table 3.4. 

 

Table 3.4 
Distribution of students according to performance and metacognitive knowledge. 

 

 

Metacognitive knowledge (IRA)  

Low Medium High Total 

 
Performance 

Low  10 16 7 33 

Medium 4 20 14 38 

High  6 17 14 37 

 Total 20 53 35 108 
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when, why and how to use strategies, the more likely they are to actually use these 

strategies while learning.  

 

3.4.3. Metacognition and performance in different types of students 

The hypothesized relations between monitoring, control and performance apply 

only for students with a high level of metacognition. Considering the fact that 

metacognition is not yet fully developed in the current sample (as indicated by the scores 

on all metacognitive elements as presented in Table 3.1) lower correlations might be 

expected. Students who are unaware of their own understanding (low monitoring ability) 

do not base their control of learning on accurate information, let alone improve their 

performance as a result of metacognitive activity.  

However, in these first analyses all students were considered together. Next, 

different subgroups are compared. There are multiple ways to differentiate in the total 

sample. First of all, students can be compared based on their grade level. Maybe students 

in grade six have higher metacognition than students in grade five. To test this 

assumption, students in both grades are compared regarding their metacognition and 
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Metacognitive knowledge (IRA)   0 – 10 
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Students in grade six seem to be more accurate, have more metacognitive 

knowledge, use fewer strategies and have higher performance in reading comprehension. 

When effect sizes are calculated, Cohen’s d of 0.26, 0.01 and 0.28 are found for 

monitoring, control and metacognitive knowledge respectively. For control this indicates 

a negligibly small difference, for monitoring and metacognitive knowledge these effects 

are considered relatively small. In comparing means for both groups however, the 

differences in favor of the older students are non-significant, suggesting that students in 

both grades are comparable in terms of their metacognition. Only regarding 

performance, the difference between both groups is significant (t (106) = -2.08, p = 0.02) 

indicating that the text used in this assignment was easier for grade six students than for 

students in grade five. 

The second option is to compare better and worse students. To determine which 

students are better or worse, two criteria can be used: metacognitive knowledge and 

performance. Considering that performance and metacognitive knowledge in this study 

did not significantly correlate (see Table 3.2), two separate clusters were made.  

Two-step cluster analysis was used to select these groups. For metacognitive 

knowledge, this resulted in three groups of students with high (n = 37), medium (n = 38) 

and low (n = 33) levels of knowledge. For performance three groups are formed as well, 

with 20 students with a low performance score, 53 students who performed around 

average and 35 students with a high performance level. Salient is the fact that the overlap 

of students, who are selected as having both high metacognitive knowledge and high 

performance in reading, regards only half of these students: 14 students in total, of which 

are three in grade five and eleven in grade six. Distribution of students is presented in 

Table 3.4. 
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Distribution of students according to performance and metacognitive knowledge. 
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3.4.3.1. Comparing students with different levels of metacognition  

Mean scores of the four components are presented in Table 3.5, for students with 

different levels of metacognitive knowledge.  

As the selection criterion for this comparison regarded students’ metacognitive 

knowledge, relatively large differences are visible between students on this variable. 

Multiple analysis of variance revealed that these between group differences were 

significant: F(2, 99) = 203.0, p < .01, ηp2 = .80. LSD post-hoc analysis indicated that each 

of the three groups differed significantly from the other two groups.  

 

Table 3.5  
Metacognition and performance for students with different levels of metacognitive 
knowledge 
Variables Mean SD Range 

Monitoring (JOL)    0 – 1 
- High metacognitive knowledge 0.30 0.17  
- Medium mc knowledge 0.35 0.15  
- Low metacognitive knowledge 0.34 0.16  

Control   0 – 10 
- High metacognitive knowledge 4.54 1.97  
- Medium mc knowledge 4.29 2.13  
- Low metacognitive knowledge 3.36 2.51  

Performance   0 – 10 
- High metacognitive knowledge 5.81 2.11  
- Medium mc knowledge 5.66 2.00  
- Low metacognitive knowledge 5.09 2.02  

Metacognitive knowledge (IRA)   0 – 10 
- High metacognitive knowledge 7.93 0.43  
- Medium mc knowledge 6.88 0.27  
- Low metacognitive knowledge 5.77 0.56  

 
Patterns were visible across components: students with the highest metacognitive 

knowledge scores used most control, performed highest and were most accurate in their 

monitoring. Students with the lowest level of metacognitive knowledge scores were also 

lowest scoring on the other components. Only for control did the p-value reach 

significance (p = .026). LSD post-hoc analysis showed that there was a mean difference 

of 1.29 in favor of high metacognitive knowledge compared to low metacognitive 

knowledge (p = .01). No other significant differences were found. 

3.4.3.2. Comparing students with different performance levels 

The last criterion on which students were distinguished related to their 

performance in reading comprehension. Three groups regarded students with low (n = 

20), medium (n = 53) and high (n = 35) ability. Students were compared on their 

monitoring, control, performance and metacognitive knowledge. Results are presented in 

Table 3.6. 

 

Table 3.6  
Metacognition and performance for students with different performance levels. 
Variables Mean SD Range 

Monitoring (JOL)    0 – 1 
- High performance 0.25 0.15  
- Medium performance 0.38 0.16  
- Low performance 0.36 0.14  

Control   0 – 10 
- High performance 4.00 2.44  
- Medium performance 4.43 1.96  
- Low performance 3.35 2.48  

Performance   0 – 10 
- High performance 7.86 0.91  
- Medium performance 5.13 0.79  
- Low performance 2.55 0.83  

Metacognitive knowledge (IRA)   0 – 10 
- High performance 7.13 0.95   
- Medium performance 6.90 0.87  
- Low performance 6.50 1.15  

 
The largest differences are visible for performance, which was the selection 

criterion to form the subgroups. Again, MANOVA revealed significant differences 

between groups (F(2, 99) = 254.0, p < .01, ηp2 = .84) with LSD post hoc confirming that 

all three groups differed significantly from each other. More importantly, for students’ 

monitoring a difference was found for the three subgroups (F(2, 99) = 7.7, p < .01). LSD 

post-hoc analysis showed that high performing students were better in monitoring 

compared to both medium (mean difference = .13, p < .01) and low (mean difference = 

.11, p = .01) performing students. Differences between medium and low performing 

groups are non-significant.  
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performance in reading comprehension. Three groups regarded students with low (n = 

20), medium (n = 53) and high (n = 35) ability. Students were compared on their 

monitoring, control, performance and metacognitive knowledge. Results are presented in 

Table 3.6. 
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Control   0 – 10 
- High performance 4.00 2.44  
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Performance   0 – 10 
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- Low performance 2.55 0.83  
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- High performance 7.13 0.95   
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The largest differences are visible for performance, which was the selection 

criterion to form the subgroups. Again, MANOVA revealed significant differences 

between groups (F(2, 99) = 254.0, p < .01, ηp2 = .84) with LSD post hoc confirming that 

all three groups differed significantly from each other. More importantly, for students’ 

monitoring a difference was found for the three subgroups (F(2, 99) = 7.7, p < .01). LSD 

post-hoc analysis showed that high performing students were better in monitoring 

compared to both medium (mean difference = .13, p < .01) and low (mean difference = 

.11, p = .01) performing students. Differences between medium and low performing 

groups are non-significant.  
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Furthermore, a difference was found between performance groups on 

metacognitive knowledge (F(2, 99) = 3.21, p = .022). LSD post-hoc analysis revealed a 

significant difference between the high performance and low performance group (mean 

difference = 2.85, p < .01), as well as between the medium performing and low 

performing students (mean difference = 2.12, p = .03). High and medium performing 

groups did not differ on their metacognitive knowledge level. 

 
3.5 Conclusion and Discussion 
 
In this chapter the degree to which students in upper primary school have developed 

metacognition and use this to improve their performance was investigated. A useful 

working hypothesis in this regard is the sequence of monitoring, controlling, and 

performance (Koriat, 2012) in which monitoring is assumed to influence control, which 

in turn is expected to enhance performance. However, although various relations 

between monitoring, control and performance have been confirmed separately in 

multiple studies in educational psychology (see De Bruin & Van Gog, 2012; Koriat, 2012), 

this is less so in educational practice, and in general not for all aspects within the same 

study. The study described in this chapter addressed this theme by focusing on the 

degree to which metacognition (monitoring, control and metacognitive knowledge) is 

developed in students in 5th and 6th grade, and how its’ elements relate to performance in 

a regular classroom setting. An ecological valid context was provided by using a reading 

comprehension assignment in students’ regular classroom during regular school time to 

conduct the measures. 

Regarding the main research question, it can be concluded that students in grade 

five and six already have access to a certain level of metacognition, but no component 

(metacognitive knowledge, monitoring and control) is fully developed. Furthermore, 

relatively large differences exist between individual students. Salient is the fact that these 

do not necessarily relate to age (and, consequently, experience) as no significant 

differences were found between students in grade five and six, apart for their reading 

performance. The task used in this study was easier for students in grade six which could 

be expected given that these students have received more instruction in reading 

comprehension compared to grade five students. As for metacognition no significant 

differences were found, the results further suggest little natural development in students 

of this age. Providing instruction seems necessary to enhance metacognition in students 

in upper primary school. 

Correlations were calculated to investigate relationships between monitoring, 

control, performance and metacognitive knowledge. It was found that performance was 

moderately correlated to monitoring: students with highest performance scores, also are 

best in monitoring. Given the nature of the measurement, it means that students with 

highest scores know best how they performed (i.e., that they performed well). This result 

is only satisfactory to a certain degree as especially low performing students should be 

aware of their performance in order to control their learning. As this is not the case, in 

general, it may come as no surprise that other correlations are absent. One more relation 

was found, namely the low correlation between metacognitive knowledge and control: 

students who have more knowledge regarding learning strategies, are more likely to use 

these. In sum, no evidence was found to support the relations between monitoring, 

control and performance in the current sample. Having metacognitive knowledge does 

not automatically elicit application thereof. It seems as if not all students base their 

control of learning (strategy use) on their monitoring, nor does it seem that the degree to 

which they control their learning, automatically influences performance.  

In contrast to the findings of the current study, these relations are reported in 

other studies, although in most cases a relation between only two out of three 

components is shown, such as the relation between monitoring and control (e.g., Van 

Loon et al., 2013) or control and performance (cf., Dignath & Buettner, 2008; see also 

Chapter Five). Students’ age in the current sample, or the setting in which the measures 

were conducted, might explain these differences. However, it could also be the fact that 

students’ level of metacognition is too low to find effects. To test the assumption that 

different subgroups of students would show different levels of metacognition, additional 

analyses were conducted for different types of students.  

First, students of grade five were compared to grade six students. No differences 

were found, besides their reading comprehension ability. Next, when three groups are 

formed based on students’ metacognitive knowledge it is found that these students do not 

differ in any other aspect that was measured; their levels of monitoring and control are 

comparable. Students with highest levels of metacognitive knowledge use more strategies 

to control learning, compared to students with the least metacognitive knowledge. Thus, 

the more a student knows about learning strategies, the more likely he or she is to use 

these strategies while reading. Students’ performance was not, however, different for 

different groups of metacognitive knowledge. Having metacognitive knowledge thus does 

not necessarily result in highest performance, a conclusion further supported by the 

earlier finding that students with most metacognitive knowledge are not the same 
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Furthermore, a difference was found between performance groups on 

metacognitive knowledge (F(2, 99) = 3.21, p = .022). LSD post-hoc analysis revealed a 

significant difference between the high performance and low performance group (mean 

difference = 2.85, p < .01), as well as between the medium performing and low 

performing students (mean difference = 2.12, p = .03). High and medium performing 

groups did not differ on their metacognitive knowledge level. 
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students’ level of metacognition is too low to find effects. To test the assumption that 

different subgroups of students would show different levels of metacognition, additional 
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First, students of grade five were compared to grade six students. No differences 

were found, besides their reading comprehension ability. Next, when three groups are 

formed based on students’ metacognitive knowledge it is found that these students do not 

differ in any other aspect that was measured; their levels of monitoring and control are 

comparable. Students with highest levels of metacognitive knowledge use more strategies 

to control learning, compared to students with the least metacognitive knowledge. Thus, 

the more a student knows about learning strategies, the more likely he or she is to use 

these strategies while reading. Students’ performance was not, however, different for 

different groups of metacognitive knowledge. Having metacognitive knowledge thus does 

not necessarily result in highest performance, a conclusion further supported by the 

earlier finding that students with most metacognitive knowledge are not the same 
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students who perform highest in reading comprehension. Other elements, such as 

application of metacognitive knowledge in terms of monitoring and control of learning, 

might be needed to improve performance and having metacognitive knowledge does not 

automatically elicit application thereof. Furthermore, it seems as if not all students base 

their control of learning (strategy use) on their monitoring, nor does it seem that the 

degree to which they control their learning, automatically influences performance.  

Clustering students based on their performance scores, provided more insight in 

relations to all three components of metacognition. It was found that students differed in 

their monitoring ability as well as in their level of metacognitive knowledge. Highest 

performing students have more metacognitive knowledge compared to lowest performing 

students, although not compared to the medium performing group. Again it could be 

concluded that in order to achieve well, a certain level of metacognitive knowledge is 

needed, yet in itself this knowledge is not sufficient. The groups further differ regarding 

their monitoring ability; high performing students are better in monitoring compared to 

both medium and low performing students. This monitoring might lead students to the 

conclusion that they don’t need learning strategies, which complicates relating the 

number of strategies, as operationalization of control, to performance.  

As it was found that students’ metacognition has not been fully developed and 

thus can be improved for students this age, it makes sense that there is little evidence 

found regarding relations to performance. Besides, as one goal was to investigate 

whether students would use their metacognition in everyday classroom practice, they 

were not prompted or trained to do so. One conclusion could be that students need 

instruction before they develop metacognition more fully and are able to use this 

metacognition to improve their performance. For optimal results, this type of instruction 

should focus on all individual components of metacognition and on the relation between 

these components. To help students develop metacognition, teachers should integrate 

this type of instruction in their lessons, however, this is not that common in daily 

classroom practice (e.g., Moelands, Jongen, Van der Schoot & Hemker, 2007; Ness, 

2011). In the next chapter of this thesis a training is presented. The training focuses on 

raising teacher awareness of metacognition in students, by focusing on their students’ 

monitoring and control of learning, in order to improve both students’ metacognition 

and their subsequent performance.  
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  Chapter 4 
 
Training teachers to improve students’ metacognitive skills and text 

comprehension 

  


