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Abstract  
The focus of the present study is on students' metacognitive knowledge, strategies 

and experiences involved in learning. Due to the complexity of the construct, the literature 
on metacognition promoted a proliferation of senses and approaches. The paper presents a 
model in which specific levels of generalization of the construct of metacognition are 
differentiated. Based on their level of generalization, the clusters of metacognition are 
located in a hierarchical structure. Two main constructs are differentiated: metacognitive 
knowledge and metacognitive management. Each cluster unfolds three different interrelated 
factors: knowledge on persons, on strategies, and on tasks, in the case of metacognitive 
knowledge cluster, and metacognitive strategies, metacognitive monitoring and control, 
regulation and self-evaluation, for the cluster of metacognitive management. The theoretical 
model was empirically tested on a sample of 575 Romanian students in upper secondary 
education. Structural equation modeling was conducted to test the fitting of the model. 
Methodological implications and directions for future research are discussed. 

Keywords 
Metacognition, metacognitive knowledge, metacognitive management, factorial 
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Introduction 

Fifty years ago metacognition used to be a totally new concept in 
sciences of education. Over the passing time, the status of metacognitive 
research changed. Nowadays there is a growing interest in metacognitive 
research. The term metacognition refers to a general human ability to think 
about one’s own thinking. In other terms, the object of metacognition refers 
to regular thinking. This capacity is thought to reflect a wide range of semi-
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independent faculties that allow individuals to form representations of their 
own mental states and the mental states of others (Lysaker, Erickson, Buck, 
Procacci, Nicolo, & Diamggio, 2010). These referred representations enable 
one to form, challenge, and revise ideas of what is believed, felt, dreamt of, 
learnt or feared in a number of rapidly evolving contexts (Lysaker et al., 
2010). Rather than a specific capacity, metacognition is a global competence 
helping to scaffold general human activity and especially learning. 

According to Veenman (2011), one of the reappearing problems 
with metacognition research is the “fuzziness” of the concept and its 
constituents. This fuzziness is not only due to a proliferation of 
terminologies. Researchers also debate on the constituents of the construct 
of metacognition and their interrelationships (Veenman et al. 2006). Starting 
with Flavell (1976, 1979) and Brown (1978), many authors often make a 
distinction between metacognitive knowledge and metacognitive regulation 
or management. The latter is sometimes referred to as executive or self-
regulatory processes (Kluwe 1987; Winne, 1996; Zimmerman 1995). The 
paternity of the concept is related to John Flavell's name. In 1976, the author 
stated an early definition of metacognition.  

Veenman et al (2006) argued that Flavell’s definition acted as a 
conceptual nucleus for the proliferation of metacognitive terms across the 
years. Thus, the baby concept of metacognition became stronger and much 
more complex. In the metacognitive literature, the conceptual field of this 
construct is populated by metacognitive beliefs, metacognitive awareness, 
metacognitive experiences, metacognitive knowledge, feeling of knowing, 
judgment of learning, theory of mind, meta-memory, metacognitive skills, 
executive skills, higher-order skills, meta-components, comprehension 
monitoring, learning strategies, heuristic strategies, and self-regulation 
(Veenman et al, 2006, p. 4).  

In the last decade, there are visible efforts to reconstruct the term of 
metacognition in order to make it accessible for researchers. This 
considerable amount of approaches on metacognition represented an 
important start point in setting explicative models of metacognition. In 
general, these models have a double function: i) to explain and ii) to organize 
the structural elements of metacognition. According to their level of 
generality, there can be identified two categories of models, namely general 
and specific models. 

General models are mainly based on Flavell and Brown’s initial 
conceptualization. These models identify primary and derived metacognitive 
structures. The general approach of such a model is to detail horizontal 
relationships between structures rather than vertical ones. Flavell (1979) 
designs the first model of metacognitive monitoring, depicting four classes 
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of phenomena: metacognitive knowledge, metacognitive experiences, tasks 
and actions. The model states horizontal non-hierarchical relations between 
structures. The bidimensional model Brown (1987) proposes makes a clear 
distinction between metacognitive knowledge and metacognitive regulation.  

Specific models of metacognition usually focus on o single 
dimension or structural elements of metacognition (e.g. language 
metacognitive knowledge). The interest of this paper is to propose and 
validate a general model of metacognition to make a contribution to the 
improvement of instructional strategies and research as well. Further, the 
article proposes and discusses the clusterial model of metacognition. 

Based on the metacognitive theory proposed by Flavell (1976, 1979, 
and 2002), Brown (1987) and Tarricone (2011), the clusterial model of 
metacognition is developed on two main clusters: metacognitive knowledge 
(MK) and metacognitive management (MM). Each cluster unfolds six 
factors as follows. Metacognitive knowledge encompasses knowledge about 
persons (KP), about tasks (KT), and about learning strategies (KS). In 
addition, metacognitive management is based on three processes: planning 
(MP), metacognitive monitoring and control (MMC), and regulation (MR). 
Figure 1 presents a graphical summary of the model. 

 

 
 

Figure 1. The clusterial model of metacognition 

Relations inside the model can by subject for further research. 
This article consists of four parts as follows. The first one was 

dedicated to a brief review of scientific literature on metacognition and 
metacognitive models. The second and the third focus on research 
methodology and results. In the fourth section, implications for teaching and 
research are discussed. 
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Research design and methodology 

This study investigates the relations between horizontal structures at 
different levels of generality: metacognitive knowledge and management 
(dimensions with a higher degree of generality)  

Research questions and hypotheses 

The research questions are as follows: 
Q1: Can the theoretical model of metacognition be validated 

empirically? In other words, the metacognitive structural elements can be 
differentiated at the subject level. This question refers to the confirmation of 
factor structure of metacognition. 

Q2: To what extend empirical data can be clustered into 
metacognitive knowledge and metacognitive management.  

Sample and data collection procedures 

The study was conducted on a sample consisting of 575 Romanian 
students in upper secondary education, residents both in urban and rural 
areas, from two counties and in the capital city. The sample size is 
appropriate to conduct structural equations modelling (SEM) for models 
with latent variables. The sampling method followed a theoretical and 
realistic approach based on the criterion of relevance. The respondents were 
in grades 9 (32%), 10 (37%), 11 (31%), aged 14-18 years. Most of the 
subjects participating in research were females (57%).  

In order to scaffold data collection procedures, a quantitative 
research instrument was developed, namely the COMEGAN-ro 
questionnaire. This self-administrated questionnaire comprises 36 items 
rated on a five-point Likert scale, measuring metacognition on six scales: 
KP, KT, KS, MP, MCM, and MR (see Table 1). The instrument was 
translated into Romanian and adapted to correspond to the theoretical 
model of metacognition.  

Table 1. The correspondence between questionnaire items and metacognitive structures 
from theoretical model 

Cluster  Metacognitive structure Correspondent items 

Metacognitive 
knowledge (MK) 

Knowledge about persons 
(KP) 

2 5 14 25 28 34 

Knowledge about tasks 
(KT) 

8 16 23 27 29 35 

Knowledge about strategies 1 7 12 21 31 32 
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Pallascio, Daniel, & Lafortune (2004) designed the original version of the questionnaire.  

Data analysis 

To verify the fit of the theoretical model of metacognition, 
confirmatory factor analysis was conducted using structural equations 
modelling with IBM SPPS AMOS (version 22.0 for Windows). The six 
factors were allowed to correlate to each other. Each item in the 
questionnaire (observed variable) represented only one structural element of 
metacognition. In other terms, each observed variable loaded on a single 
latent factor in the model. Due to the non-normal distribution of variables, 
unweighted least-squares estimation was used. To compute the fit of the 
theoretical model to empirical data, the Goodness of Fit Index (GFI), 
Standardized Root Mean Square Residual (SRMR), and Incremental Fit 
Index (IFI) were used. A model is regarded as acceptable is the GFI exceeds 
.90 (Byrne, 1994). Because the SRMR is an absolute measure of fit, a value 
of zero indicates perfect fit. According to Hu & Bentler (1999), a value less 
than .08 is generally considered a good fit. The computation of the IFI is 
sustained by the non-normal distribution of variables and the large sample 
size (it is largely accepted the IFI is relatively insensitive to the sample size). 

The internal consistency for each scale was computed using Cronbach’s  . 

All the six scales exceed the conventionally accepted lower limit (       
of the internal consistency (see Table 2). Similar scores were computed by 
Pallascio, Daniel, & Lafortune (2004).  

Table 2. Cronbach’s alpha for the scales measuring metacognition 

Scales Cronbach’s alfa 

COMEGAN-ro questionnaire                 

KP scale                
KT scale                 
KS scale                 
MP scale                 

MCM scale                 
MR scale                 

(KS) 

Metacognitive 
management (MM) 

Planning (MP)  3 10 13 19 33 36 

Monitoring and control 
(MCM) 

4 6 11 18 20 26 

Regulation (MR) 9 15 17 22 24 30 
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Results 

Before conducting CFA, the correlation matrix of the expected 
factors of the model was computed. The values of the correlation 
quoefficient are presented in Table 3. By analyzing the matrix, there can be 
observed positive and statistically significant correlations, r varies between 
.45 and .71, p < .01. In this case, conducting CFA is grounded. One of the 
theoretical assumptions of CFA is that observed variables positively 
correlate. The inter-items correlations are all positive and greater than .45.  

Table 3. Correlation matrix between the potential latent factors of the model 

 1 2 3 4  5 6 

1. KP -      
2. KT ,715** -     
3. KS ,717** ,534** -    
4. MCM ,585** ,537** ,486** -   
5. MR ,550** ,458** ,454** ,497** -  
6. KP ,630** ,524** ,483** ,606** ,536** - 

Note: ** p< .01 

 
The theoretical model was based on six factors, these are: KP, KT, 

KS, MP, MCM, and MR. All the fit indices computed for the model indicate 
the model is acceptable: GFI = .963, SRMR = .05, and IFI = .97 (a value 
greater than .90 is acceptable). Thus, the theoretical model of metacognition 
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fit the data collected through the COMEGAN-ro questionnaire. 
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Figure 2 presents the confirmatory factor model of metacognition. 
As seen in 

 
Figure 2, loading indices of observed variables vary from .73 to 1.40. 

Conventionally, values greater than .5 are regarded as acceptable. 
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Discussions and implications 

The aim of the study was to test the fitting of the theoretical model 
of metacognition, using CFA on data collected through the COMEGAN-ro 
questionnaire. As previously argued, the model fit was good. The 
correlations between the six factors of the model were statistically significant 
at a 99% confidence interval (p< .01). Thus, the metacognitive structural 
elements can be differentiated at the subject level and clustered in 
metacognitive knowledge and management. 

Other research projects conducted on students in higher education 
(Stanciu et al., 2011) and in lower secondary education (Ciascai & Haiduc, 
2011) proposed a different approach of metacognition. Thus, the authors 
acknowledge it is not appropriate to make comparisons with them. For 
instance, Stanciu et al. (2011, p. 1916) defined the metacognitive competence 
through 8 categories: capacity of taking notes, capacity of planning and 
presenting an individual project, capacity of planning and presenting a group 
project, capacity of planning and presenting a scientific paper, capacity of 
planning a learning system, capacity of following a learning system, capacity 
of assessing a learning system, capacity of material structuring. In relation 
with the clusterial model of metacognition proposed by this paper, the 
previous categories refer to knowledge about tasks and persons, planning, 
and metacognitive evaluation. 

The six scales of the COMEGAN-ro questionnaire (KP, KT, KS, 
MP, MCM, and MR) showed good internal consistency, proving that items 
designed for each scale measured with a certain homogeneity the same 
metacognitive phenomenon. 

The questions addressed to students made reference to their capacity 
to identify effective learning strategies (e.g. I know which are the methods helping 
me to learn best), to assess subjects’ strengths and weaknesses (e.g. I am able to 
name the strengths helping me to learn best), to analyze a task and allocate 
resources in relation to its level of difficulty, to monitor the learning process 
and to on-line and off-line regulate it, and the capacity to cope with difficult 
or low-structured learning tasks.  
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Figure 2. The confirmatory factor model of metacognition 

Conclusions 

Although by no means exhaustive, the clusterial model of 
metacognition can contribute to improve instructional and educational 
design. Thus, the teachers are able to profile the students they work with and 
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to differentiate instruction according to students’ metacognitive level. The 
structure of the model may help teachers to identify vulnerable areas in 
students’ learning patterns.  

Regulation is a very important component of learning process. The 
lack of regulation or the prevalence of external regulation are usually 
associated with negative learning patterns (undirected and reproduction-
oriented) and surface cognitive processing. For education practitioners, 
COMEGAN-ro questionnaire could be a useful tool to diagnose the type of 
metacognitive regulation. The model of metacognition could be used further 
as a process evaluation tool in the case of formative interventions to assess 
the progress in metacognitive learning, for instance. 
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