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Abstract

Through noticing the striking differences between students’ scores in different areas of study
the past four years, we decided to embark on the journey of investigating the reason behind
this variation and understating what can be done to enhance students’ academic performance.
The current study attempts to explore the relationship between metacognitive awareness and
academic achievement of students in Laarbi Tebessi University at the department of English
Language. The target sample consists of 70 students (16 males and 54 females) which was
randomly selected from second and third year licence, master one and two Language Sciences
speciality. To answer the research questions, we used a survey and a correlational method, in
addition to content analysis technique. The results reveals that students possess a high level of
metacognitive awareness which correlate positively with their GPA scores. Moreover,
metacognitive awareness appears to be a predictor of academic achievement, and the analysed
exams have different percentages of metacognitive requirements which, in turn, correlate
negatively with students’ scores in these exams. These findings are interesting enough to draw
the teachers’ and school principals’ attention to highly consider teaching metacognitive skills

in classrooms.

Key words: Academic achievement, metacognitive awareness, metacognitive requirements.
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General Introduction

1. Background of the Study

Teaching as a sacred profession aims at enabling students to become both successful
learners in the short-term and role model citizens in the long term. In any academic context,
students are often encouraged to be critical thinkers and problem solvers. This purpose can be
attained through developing the habit of questioning their entire learning process, starting
from being aware of the reason behind the choice of various learning strategies over others in
solving cognitive problems to assessing the efficiency of each strategy. Interestingly, such

behaviors are considered as key features of metacognition (Wilson & Conyers, 2016).

Despite the relentless endeavors of school principals and teachers to help equip
students with the necessary social and cognitive skills to measure up in their academic
careers, many of them still struggle to accommodate their modest skills with the growing
demands of educational curriculums. This sparked attention in the field of education to
investigate the possible factors affecting academic achievement. To accurately identify what
leads students to fail or succeed in classes is a demanding, labor intensive process as many
psychological, pedagogical and environmental factors seem to have a hand in influencing
academic achievement. However, this did not prevent scholars from investigating these
factors. Throughout reviewing the literature, metacognition and metacognitive awareness
appeared persistently in accordance to academic achievement. In fact, many studies did not
only find a positive correlation between the two variables, but also accounted metacognition
as a pre requisite for high levels of academic achievement (Langdon et al., 2019; Harrison &
Vallin, 2018; Abdellah, 2015). Clearly, the importance of metacognition in educational

contexts is unquestionable.



The abundant amount of research conducted on metacognition emphasizes how critical
it is in assisting students to enhance their academic achievement and optimize their
understanding (Langdon, et al., 2019; Harrison & Vallin, 2018; Abdellah, 2015; Perry,
Lundie, & Golder, 2019). Hence, as college students, we got more intrigued to investigate the
relationship between academic achievement and metacognition and understand the spectrum

of its influence on students’ academic performance.

2. Significance of the Study

Exploring the relationship between metacognition and academic achievement in the
University of Laarbi Tebessi shall provide a broader understanding of the factors that seem to
influence academic achievement. However, despite the overwhelming number of arguments
asserting for the crucial role of metacognition in ameliorating students’ academic scores, it is
still far from being the only factor that influences academic achievement. In fact, the reason
behind excelling in certain areas of study may not be related to students’ high level of
metacognitive awareness per se; rather, the nature or the type of questions that students
encounter in exams may simply fail to assess high levels of intellectual ability and do little to
encourage them to use high order of thinking skills which are inherently related to high levels
of metacognitive awareness. Consequently, accounting for another factor, which is the
metacognitive requirements of exam questions asked in different modules, may unravel more
about what seems to lead students score high or low marks in different subjects. Furthermore,
this will bring attention to the fact that getting high scores does not always reflect students’
high levels of metacognitive awareness and thorough understanding the content of these

modules.



3. Statement of the Problem

Studying education psychology in third year license was challenging for the majority
of students. Statistics provided by the teacher of this module confirmed our assumption (the
percentage of students who passed the exam did not exceed 35%). The struggle to excel in
this module have persisted afterwards, making students develop a wrong fixation about how
difficult it is in comparison to others. In the same year, students achieved high scores in
modules like pragmatics for example. Remarkably, this variation in scores between the two
modules continued as well. This raised many questions to why they failed in one class and
succeeded in the other. According to the literature, there are different causes that may have
contributed to students’ failure in classes. What is quite probable, though, is that the lack of
metacognitive awareness highly contributes to low academic achievement. Consequently, we
felt eager to further investigate the relationship between metacognitive awareness and
academic achievement. Moreover, this has also sparked our interest to understand how can the
nature of exam questions asked in different modules require different levels of metacognitive
awareness to be successfully passed, and how can this influence students’ scores in these
modules. Perhaps a study which investigates the relationship between the two variables and
analyses the questions asked in different modules would provide more details about what

seems to make students score differently.

4. Research Questions

In order to investigate the relationship between metacognitive awareness and academic

achievement, we will try to answer five research questions:

- To what extent are students aware of their metacognitive skills?

- Do metacognitive awareness and academic achievement correlate?

- How does metacognitive awareness predict academic achievement?

3



- Does the nature of exam questions asked in certain modules require different levels of

metacognitive requirements?

- Does metacognitive requirements of exams correlate with students’ academic performance?

5. Hypotheses

Since there are five research questions, we proposed five hypotheses, each of which

corresponds to a specific research question:

- The majority of students of English in Laarbi Tebessi University have low level of

metacognitive awareness.

- Metacognitive awareness has a positive correlation with academic achievement.

- Metacognitive awareness is likely to predict academic achievement.

- There are variations in the levels of metacognitive requirements in different modules.

- Metacognitive requirements of exams correlate negatively with students’ scores.

6. Method

Following a survey method, we administered a questionnaire to the sample to measure
the level of students’ metacognitive awareness. Afterwards, we conducted a correlational
study to figure out the relationship between the students’ Grade Point Average (GPA) scores
in this year’s first semester (2019-2020 academic year) and their questionnaire scores. Then,
we applied content analysis technique, thematic analysis specifically, in order to analyze
exam questions chosen from different academic levels to figure out whether these questions
require different levels of metacognitive awareness to be solved or not. Lastly, we used a

correlational method, once again, to understand the relationship between the level of



metacognitive awareness estimated in different modules (metacognitive requirements) and

students’ scores in these modules.
7. Sample

This study takes place at Laarbi Tebessi University, Faculty of Letters and Foreign
Languages, Department of English. Using the Stratified Random Sampling strategy (SRS),
the sample is selected from four levels: second, third, in addition to master one (M1) and
master two (M2) language sciences specialty. The reason behind choosing this strategy is the
large population size along with the diversity of its characteristics that will be best represented
by the SRS (Hayes, 2019). The sample size consists of 70 participants distributed over the
four levels following this formula: (sample size + population size) x stratum size (see table

01).
Table 1

Population and Sample Size

Academic
2" year 3 year M1 M2 Total
level

Number of
students in 105 67 52 61 285

stratum

Strata sample
26 16 13 15 70
size




8. Data Collection Tools

Data about students’ level of metacognition is collected using an adapted version of
the Metacognitive Awareness Inventory (MAI). The MAI is a questionnaire developed by
Schraw and Dennison (1994) to measure the level of metacognitive awareness. Basically, it
comprises two sections, and each section accounts for a specific factor of metacognition; the
first one includes statements that aim at measuring knowledge of cognition factor whereas the

second section is concerned with assessing regulation of cognition factor.

As for the second variable, academic achievement is measured by students’ GPA
scores, in addition to their scores in different modules collected from the admiration after the
consent of professors. The latter scores serve to answer the fifth research question to figure
out the correlation between the levels of metacognitive awareness covered in the exams and
students’ scores in the corresponding modules. Before doing this, we collected exam
questions from professors that are in charge of teaching each module with the help of our

supervisor so as to conduct the content analysis and answer the fourth research question.

9. Data Analysis and Strategy

Once we receive the MAI from the students, we proceed to enter the data to the
Statistical Package for the Social Sciences (SPSS20) software and calculate the scores of each
returned questionnaire. Since there are no findings discussing how to determine the level of
metacognitive awareness using the MAI scores, we decided to compare the students’ mean
scores in the MAI to the original average and total scores of this questionnaire; scoring below
the average, falling far away from the total score, indicate low levels of metacognitive
awareness, and scoring above the average, approximating the total score, reflect high levels of

metacognitive awareness. In the same respect, we discussed normality of data and standard



deviation statistics to have a clearer idea on how spread out the majority of scores are from

the mean so as to answer the first research question.

Afterwards, we calculated the correlation between the two variables (Students’ GPA
scores and their scores in the MAI) using Pearson correlational coefficient in order to answer
the second research question. Moreover, we discussed statistics related to simple linear
regression mainly R square, ANOVA and B coefficient values, all of which were generated
using the SPSS20 software, to explain how metacognitive awareness can predict academic

achievement, thus answering the third research question.

We conducted a qualitative thematic content analysis and quantified the findings using
the Nvivol2 software to answer the fourth research question. First, we depended largely on
percentages generated from Nvivol2 to investigate the variations of metacognitive awareness
estimated in each exam. Once again, there are no guidelines in the literature to accurately
determine this. So, we suggested that exams in which coded data related to metacognitive
awareness exceeds 65% are very demanding of high levels of metacognition, from 50% to
65% account for average levels of metacognition and below 50% indicate low levels of
metacognition. Second, the decision to decide which question belongs to which theme resided
on analyzing the semantic meaning of key words used in these questions. Third, we accounted
for some details concerning the cognitive complexity of some questions like the level of
analytical processes required to answer exam questions and the diversity of including
different types of high order thinking skills to compare and contrast between exams that share

close percentages.

As for the fifth research question, we collected students’ scores in each exam, entered
the data to SPSS20, along with the percentages, and calculated the relationship using Pearson

correlational coefficient.



10. Structure of the Study

This dissertation is divided into a theoretical chapter and a practical chapter. The first
chapter includes one section discussing mostly metacognition, in addition to details
accounting for its relationship with academic achievement. Second, the practical chapter is

divided into two sections which are research methodology and data analysis and discussion.



Chapter One: Literature Review

The first time we have ever been introduced to the term metacognition was in a course
of educational psychology. Such sophisticated, fancy word can sound intimidating specially to
learners of English as a foreign language, and it did, at least to us. Yet, it piqued our curiosity
and fed into our lust for discovery and hunger for knowledge. Many questions echoed in our
minds during that session, as whispers of “what lies beyond cognition” mingled with feelings
of wonder called to unravel more about this topic. Driven by enthusiasm and ambition, we
dared to study this phenomenon that was, surprisingly, left unnoticed in previous dissertations
despite the great weight it carries in the field of psychology. We started the long lasting
journey to learn more about it. Little did we know that all what we have been taught about
metacognition in class that day was just the tip of the iceberg. Despite its relatively new
history in this field, a myriad of journal articles, books and reviews popped up the moment we
started searching for this concept. We decided to base our investigation to understand more
about its relevance to academic achievement. We tried our best to cover as much information
as we possibly could to provide little glimpses on its definition, the different ways in which it
was presented by accredited scholars, how it can be measured, its importance to academic
achievement, and how it can be easily confused with other concepts which can, ultimately,
pose a challenge when discussing the relationship between metacognition and academic
achievement. This investigation remains a humble attempt to inspire other students to get out
of their comfort zone and challenge themselves to discuss other important concepts in the
field of educational psychology that have yet to be recognized in our university, including

metacognition.



1. Definition of Metacognition

Scholars interested in educational psychology have been scrutinizing the notion of
metacognition for many years to have a more profound understanding of the learning process.
Broadly speaking, metacognition was predominantly related to students’ self-awareness of
their own learning. So, what does this word exactly mean? In ancient Rome, people used to
call the posts placed at the end of racetracks to indicate a turning point metas. Likewise,
metacognition can be regarded as a turning point in understanding how human beings learn.
Meta is also a prefix loaned from Greek meaning beyond or after. Understandably,
metacognition is a concept that mirrors what is beyond cognition. As stated by Fished (1998),
Flavell (1979) explained it as the ability to transcend the cognitive processes of thinking and
knowing to become self-reflexive and aware of one’s own thinking. Simply put,

metacognition is “the act of thinking about thinking” (Longdon, et al., 2019, p. 414).

In academic contexts, metacognition is the extent to which learners can identify where
they are standing in the learning process, what is involved in thinking, and what strategies
work and do not work for them (Abdellah, 2015; Longdon, et al., 2019). In other words, it is
the learners’ ability to become self-critical of their own progress and use strategically a set of

techniques and skills to solve required tasks.

Numerous scholars share the same perspective when it comes to defining
metacognition as a cognitive attempt to accommodate one’s skills and abilities to meet future
learning needs (Flavell 1979; Hennessey 1999; Schraw & Moshman, 1995). That is, the
effective self-manipulation of knowledge in order to make adjustments during learning for the
sake of meeting a cognitive goal (Lai, 2011). Additionally, Weden (as cited in Lai, 2011)

asserted that metacognition is a system of interrelated high order of thinking skills which was
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developed from previously accumulated learning experiences. As a matter of fact, this system

helps in monitoring cognitive processes.

In cognitive psychology, scholars accounted for metacognition as the capability of
maintaining control over the entire learning process (Langdon, et al., 2019). As argued by
Schraw (1998), metacognition is the conscious cognitive behavior of employing different
strategies and skills in different educational contexts, claiming that these skills are not related
to the level of Intelligence quotient (IQ), which can also be referred to as “General
Intelligence”; IQ refers to a numerical measurement of someone’s intelligence after they take
a specific test. Interestingly, it has been reported that these skills may reconcile for low 1Q

averages (Lai, 2011).

Before proceeding to discuss any further details about metacognition, it is important to
note that this concept has been referred to differently by scholars. For instance, Veenman,
Prins, and Verheij (2003) regarded it as metacognitive skills or metacognitive skillfulness,
Schraw and Dennison (1994) coined the term metacognitive awareness whereas Pintrich,
Smith, Garcia, and McKeachie (1993) chose the word metacognitive learning strategies, just
to mention a few. Since these terms seem to communicate almost the same idea, and Schraw
and Dennison’s framework of metacognition (1994) was chosen to be studied in this
dissertation, we will, most of the time, reference metacognition in terms of metacognitive
awareness and its constituents unless we want to discuss other scholars’ perspectives and

explanation of the term.

Needless to say, we do not claim that we would provide a wall-to-wall coverage of the
concept, nor do we try to detach one framework from another. All frameworks provided by

scholars are interrelated and serve the same core idea.
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2. Different Views Explaining Metacognition and its Constituents

A large area of research in psychology has been devoted to discuss metacognition in
multiple domains especially in education. In the past forty years, a lot of ink has been spilled
to provide explanations of the term and propose different descriptions of the various sub
processes of metacognition (Longdon et al., 2019; Lai, 2011). Fascinated and passionate to
untangle the complexities of metacognition, Flavell (1976) was the first to address this
concept, providing updates and new ideas about the topic in later publications. Pretty much
every explanation that came afterwards depended largely on his findings. For an overview, he
(1979) regarded metacognition as a set of skills which enable the appropriate manipulation of
cognitive processes, insinuating that people who possess high levels of metacognition have a
great flexibility of going through many processes like selecting information, evaluating and
revising knowledge, strategies and goals. More importantly, Flavell (1979) proposed a model
describing the different components that make up metacognition which we will thoroughly

discuss later on.

On the other hand, scholars like Baker and Brown; Cross and Paris; Jacobs and Paris;
Paris el al.; Pireira-Laird and Deane, Schraw and Dennison, among many others (as stated in
Sperling, Howard, Miller, & Murphy 2002) hold an alternative view accounting for two main
components of metacognition mainly knowledge about cognition, encompassing other sub
types of knowledge, and regulation of cognition or cognitive regulation, including other sub
processes. Endorsed by many scholars, the latter view seemed to resonate more among
psychologists than the first one. Different explanations describing different types of
knowledge of cognition have been reported in the literature. Similarly, regulation of cognition
has been further debated and scrutinized by multiple scholars (e.g., Schraw & Dennison 1994;

Haller, Child, & Walberg, 1988). You can have a look at some of the findings that highlight

12



similarities and differences between scholars’ use of terminology to describe both components

of metacognition (see appendix A).

2.1 Flavell’s Explanation of Metacognition

Flavell’s research paper published in 1976 was a huge breakthrough as the term
metacognition was officially introduced for the first time in the field of psychology. This
article was the steppingstones to establish one of the most influential theories to date in
education. Reasonably, the concept of metacognition was refined by Flavell several times

(1971; 1976; 1979).

In 1971, He explained metacognition mainly on the basis of the influence that
regulation and monitoring of knowledge processes have on memory which he referred to as
metamemory. Five years later, he (1976) elaborated more on his previous explanation stating
that metacognition is predominantly concerned with the conscious, active and intentional
monitoring and regulation of different cognitive processes in any form of a cognitive

transaction in order to accomplish a goal or an objective.

In another research paper published in 1979, Flavell broke away from his old views
on metacognition through recognizing its influence on other aspects of human cognition. He
acknowledged that metacognition goes beyond memory related processes. In fact, social
interaction and personality development are also, among many other cognitive transactions,
affected by metacognition. Additionally, Flavell (1979) refined his view regarding the idea of
being conscious and intentional when using metacognition. His modern view suggested that
people can very well use metacognitive skills unconsciously, and can either fail to activate
metacognitive processes to attain a certain goal or succeed in the activation stage but fail in

the appropriate application of these processes.
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Last but not least, the American psychologist (1979) managed to develop the first
formal model to discuss the different components of metacognition. This model included
classes of phenomena which he divided into metacognitive knowledge, metacognitive
experiences, metacognitive goals and tasks, and metacognitive strategies and actions.
Moreover, Flavell (1979) clarified the difference between several key concepts mainly
metacognition vs cognition and metacognitive awareness vs metacognitive knowledge. In
later publications, he (1979; 1993) further elaborated on the regulatory aspect of

metacognition.

2.1.1 Flavell’s model of metacognition

2.1.1.1 Metacognitive knowledge

Flavell (1979) explained metacognitive knowledge through its three main categories:
person variables, task variables, and strategy variables. In his words, “Metacognitive
knowledge is that segment of your (a child's, an adult's) stored world knowledge that has to do
with people as cognitive creatures and with their diverse cognitive tasks, goals, actions, and
experiences. An example would be a child's acquired belief that unlike many of her friends,

she is better at arithmetic than at spelling.” (Flavell, 1979, p. 906).

Person variables are the assumptions and beliefs people hold regarding their own or
other people’s cognition. Such assumptions can be manifested through, for example,
recognizing which learning style students prefer or believing that some people are more aware
than others. These beliefs can be detrimental in helping or hindering the performance of

learners in academic contexts depending on how positive or negative they are.

Task variables are mainly concerned with self-informed, subjective opinions or
judgments that someone has about a specific task. Holding these opinions to a high standard

of validity is very unlikely since they are influenced by peoples’ subjective views; what seems
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to be a difficult, poorly designed, unreliable task for someone might just be the opposite for
another person. However, this category of metacognitive knowledge provides, to some extent,
data that help in planning to approach problems, managing the process of task completion and

expecting the outcomes after solving a problem.

Strategy variables are all about the first attempt learners make to select cognitive
processes to achieve goals and sub goals that were set by an individual. In fact, this category
is likely going to help learners set appropriate goals because they have already an idea about
the strategies that may help in their accomplishment. Flavell (1979) acknowledged the fact
that the success in making use of this category is highly dependent on the success of

mastering person variables and task variables.

2.1.1.2 Metacognitive experiences

As for metacognitive experiences, Flavell (1979) explained it as not only the
conscious recall of past experiences, but also the subjective opinion about the responses a
person has regarding his/her own metacognition (metacognitive knowledge, goals, or
strategies); i.c., someone’s personal view about his/her quality of cognition. As maintained by
Flavell (1979), metacognitive experiences appeared to vary greatly in duration and in the time
in which they occur. However, they play a vital role in helping people to reflect on the
progress they made, assess their level of comprehension, engage them in meaningful learning

and provide solid grounds to predict the time and effort needed to complete future tasks.

Besides, Flavell (1979) reported that stress has a substantial impact on the
effectiveness of retrieving past events as challenging tasks tend to strengthen the ability to
have more profound metacognitive experiences unlike routine, stress-free tasks that tend to
subside the ability to remember what happened before, during or after a cognitive transaction.

In fact, metacognitive experiences can occur in a form of a stream of consciousness as
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individuals may depend on past experiences and background knowledge as resources to solve

a current-moment problem.

With all the emotional complexity that characterizes people’s responses to their own
cognition, we can understand how significantly their interests shift in pursuing different future
tasks and careers; tasks that provoke pleasant experiences and satisfaction are likely going to
be pursed in the future and the opposite is true. Flavell (1979) also stressed the importance of
personal experiences in shaping someone’s monitoring abilities. As he (1979) stated, people’s
interests that developed through experiences are significant to the concept of monitoring and
regulation because they account for peoples’ future decisions to adapt or discard cognitive

activities in any cognitive transactions.

2.1.1.3 Metacognitive goals and tasks and metacognitive strategies

The third and fourth components of metacognition listed by Flavell (1979) are
metacognitive goals and tasks and metacognitive strategies. Firstly, he explained
metacognitive goals and tasks as the individual’s planned objectives of what to accomplish
after completing a cognitive task. In fact, metacognitive goals and tasks encompass a long list
of cognitive objectives including comprehension of information, producing written or oral
materials, solving a math problem or simply widening someone’s background knowledge
about a certain subject, just to name a few. Flavell (1979) stressed the fact that metacognitive
goals and tasks can be applied successfully only if people accessed and applied metacognitive
knowledge and experiences appropriately. Later on, he (1987) provided more details on this
category by proposing task diversity as a factor that helps mastering metacognitive goals and
tasks. According to him, the more the learners come across tasks with different objectives, the
greater the chance to objectively tell apart easy tasks from challenging ones, and the better it

becomes to set goals and objectives that best align with their intellectual abilities.
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Secondly, Flavell (1979) introduced the term metacognitive strategies to provide more
details regarding the aspect of monitoring of knowledge. As he explained, such strategies
require the appropriate manipulation of metacognitive skills and a high level of metacognitive
awareness. The appropriate application of metacognitive strategies provides many advantages
to leaners as they become able to be fully in charge of their own learning process, prepare
plans before engaging in a cognitive task, adjust learning strategies to the difficulty of the task
and objectively assess the outcomes and the progress of goal achievement. Interestingly, the
former strategies could be stimulated to fulfill goals within the cognitive or metacognitive
framework, further details will touch on the difference between metacognition and cognition

in the following title.

2.1.2 Flavell’s perspective on the difference between metacognition and cognition.

The decision to make a clear cut distinction between cognitive and metacognitive
strategies is very challenging as the two concepts seem to encompass similar strategies. To
make things more complicated, the boundaries between metacognitive and cognitive
processes are blur, and to accurately label certain knowledge using these terms is a daunting

process.

For instance, declarative knowledge, which is one of the subcomponents of knowledge
of cognition, is people’s awareness of their cognition and the factors that may influence their
thinking; if someone is able to recognize his/her struggles to comprehend principles of bio
chemistry, is this knowledge cognitive or metacognitive in nature? Although it does fall under
the concept of metacognitive knowledge which was discussed by Flavell (1979), it is not quite
apparent why it has been labeled so since the word metacognitive is directly related to
monitoring and regulation processes, the kind of key words that are absent in the definition of

metacognitive knowledge (Livingston, 2003, p. 3). As stated by Livingston (2003)
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“Knowledge is considered to be metacognitive if it is actively used in a strategic manner to
ensure that a goal is met...Simply possessing knowledge about one's cognitive strengths or
weaknesses and the nature of the task without actively utilizing this information to oversee

learning is not metacognitive” (p. 4).

Flavell (1979) weighed in on this point and explained that the difference is a matter of
how this knowledge is used, i.e. the strategies that accompany the application of such
knowledge help determine its nature. According to him, the strategies used by a learner as a
first attempt to understand something are called cognitive strategies; accordingly, knowledge
accessed in this situation is cognitive in nature. Once the learner senses that these strategies
are not helping much in comprehension, metacognitive strategies take over to assess the level
of comprehension and deploy other learning strategies to compensate for the lack of
understanding, making the type of knowledge used by the learner in this situation
metacognitive in nature. In other words, metacognitive and cognitive strategies are
interrelated; what sets apart one type from the other is the way in which people make use of

them.

As stressed by Flavell (1979, p. 909), metacognitive strategies help individuals
oversee and supervise the process of attaining a cognitive goal. Hence, these strategies
necessarily precede and subsequently follow cognitive strategies. Furthermore, the same
strategy can be regarded as metacognitive or cognitive depending on the purpose of using it.
Self-questioning, for instance, can be used for different reasons; either we ask ourselves
questions to seek more knowledge (cognitive strategy), or to monitor and regulate our

comprehension (metacognitive strategy)
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In any learning process, metacognitive and cognitive strategies and processes are
mutually dependent and complementary to each other, any attempt to isolate one type without

acknowledging the other is insensible (Livingston, 2003, p. 5).

2.1.3 Flavell’s distinction between metacognitive knowledge and metacognitive

awareness.

Metacognitive knowledge and awareness are two different concepts according to
Flavell (as stated in Perfect & Schwartz, 2002). From what we can understand, the term
metacognitive awareness used in this section does not necessarily correspond to the same
concept presented by Schraw and Dennison (1994). Flavell’s distinction resided primarily on

the process of retrieval.

As a quick reminder, metacognitive knowledge is described as peoples’ awareness and
recognition of what they know and do not know about the world i.e., their cognitive strengths
and weaknesses (Flavell, 1979). Presenting true-to-life examples proposed by Perfect and
Schraw (2002, p. 5) might be a useful way to conclude Flavell’s point of view. As stated in
their book, someone from Europe who is not very well acquainted with geography may easily
show his or her ability to recall the names of capitals of Western Europe, and his or her
inability to name the capitals of the nations of Africa without necessarily having to engage in
conscious retrieval. Along the same lines, someone can show his great knowledge about the
sport of tennis and his total ignorance about cricket unlike others who may share a totally
different opinion. Therefore, when discussed separately, this knowledge is a mere description
of someone’s repertoire of knowledge and is highly unlikely to provide sufficient help to

engage in any conscious retrievals of past cognitive transactions.

Metacognitive awareness, conversely, is concerned more with the emotional state and

the actual experience that people go through during a cognitive process, which Flavell
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referred to as metacognitive experiences. To better illustrate, we shall discuss the second
example provided by Perfect and Schraw (2002); someone was asked to recall what happened
during last series of a cricket game played between the nations of the West Indies and
England. The first person is barely able to recall any details concerning the events related to
the story. He is likely to be able to recognize that some events happened once he is told the
whole story, but he still has quite a shallow image when he was asked to recall everything on
his own. The second person is able to remember vividly every single detail related to the story
from the score, to the time and even the stress he went through during the last moments in the
game. Suggestively, this example implies that people who successfully engage in conscious
retrievals and accurately recall past experiences are more likely to be metacognitively aware
than others. Unlike metacognitive knowledge, metacognitive awareness enables retrieving
event-based memories which usually require focused attention and deep levels of

comprehension to be encoded.

The latter examples are quite reminiscent of what happens in classrooms; some
students are excellent at retrieving learned materials and can make accurate judgments about
what information they have and have not been exposed to in the past and, subsequently, are
likely able to revise their goals, strategies and objectives accordingly. Others struggle to recall
learned materials and are likely unable to recognize what have or have not been taught in
class. A pleading account for this variation is students’ different levels of metacognitive

awareness (Perfect & Schraw 2002; Ghetti, 2003).

2.1.4 How did Flavell explain monitoring and regulation of cognition?

Flavell (1979) described monitoring and regulation of cognition as metacognitive
processes that help someone control any cognitive transaction he/she may engage in, and

these processes are strongly attached to metacognitive experiences. In fact, metacognitive
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experience is the hallmark he proposed to explain how monitoring and regulation processes
are triggered during task performance. As specified by Flavell, the acquisition of these
processes relies on engaging in experiences, and their appropriate application in new, yet
similar, situations is a matter of recalling what have and have not worked as strategies before.
As long as someone engages in new experiences frequently, a pattern recognition process will
develop to allocate appropriate specific regulatory processes to specific problematic
situations. Furthermore, they can serve as quality control checks which can help learners
make use of metacognitive processes like reflection, comprehension monitoring and goal
assessment. Consequently, metacognitive experiences are important in modifying and refining
metacognitive knowledge, goals and task in addition to metacognitive strategies (Flavell,

1979).

Along the same lines, in one of Flavell’s most prolific publications, further details
have been provided regarding the process of monitoring. Influenced by the work of Jean
Piaget and Vigotsky, Flavell and other scholars (1993) published a book that examined the
cognitive development of human beings, alluding to the vital role of self-regulation and
metacognitive monitoring in knowledge construction. In fact, monitoring was explained
through children’s ability to become seclf-regulated and use metacognitive monitoring.
According to them, self-regulation is the transition that children go through as they become
self-aware of their cognition and able to control their mental processing. Similarly, they
described metacognitive monitoring in terms of the skills that help in knowledge construction;
children gradually learn how to think critically about both their cognition and the deployment
of cognitive skills in order to understand the world around them. The strategic way in using

these cognitive processes in the future is what was referred to as metacognitive monitoring.

The authors of this book did not discard the notion of experiences as a factor

contributing to cognitive development; rather than focusing on how metacognitive monitoring
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processes like planning, allocation of knowledge and strategies, reflection, goal assessment
and self-regulation are fostered by experiences, they were more interested in describing the

developmental stages of each process.

2.2 Other Researchers’ Description of Metacognition’s Components.

After Flavell’s model of metacognition (1979), research related to this subject started
to flood in as his research ignited the desire to unfold the mysteries behind the role of
metacognition in education. It was compelling to understand what high achievers know that
low achievers do not, what helps students succeed academically and what skills are necessary
to learn. Of course, metacognition has not been restricted exclusively to the domain of
learning and academic achievement. Actually, it was studied across many domains. What we
are interested in is reviewing some findings which explain metacognition in accordance to
learning and, at the same time, suggest a view that is different from the one proposed by
Flavell (1979). Overall, these findings acknowledged three main types of knowledge within
the component of knowledge of cognition (Lai, 2011; Sperling et al., 2002). Likewise,
regulation of cognition was explained using different terms related to monitoring and

regulatory processes.

2.2.1 Discussing differences in explaining the constituents of knowledge of cognition

across multiple academic domains.

While Flavell (1979) explained knowledge of cognition in terms of “metacognitive
knowledge” encompassing three distinct variables (Person, task and strategy), other
researchers like Cross and Paris, Kuhn; Schraw, Crippen, and Hartley; Schraw and Moshman
(as stated in Lai, 2011) have deviated from this categorization proposing an alternative
framework to the explanation of knowledge of cognition. Essentially, three sub types of

knowledge of cognition have been identified in the literature as declarative knowledge,
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procedural knowledge and conditional knowledge. Strikingly, although sharing the same
perspective in this categorization, researchers did not agree on the same exact description of
these sub types of knowledge and, in fact, used different terms and contexts to elaborate on
each type (Lai, 2011; Anderson, 1993; Hiebert & Lefevre, 1986; Star, 2005). The following
lines will only focus on the fundamental differences in explaining each type of knowledge of

cognition and how it varied across different academic contexts.

As for declarative knowledge, cognitive psychologists Paris and Winograd (1990)
described it as the conceptions that someone has about what makes human beings able to
process cognition; they proposed the term self-appraisal to demonstrate what these
conceptions are largely based upon. According to them, self-appraisal is a cognitive and
unique mechanism that human beings use to reflect upon their repertoire of knowledge. In
philosophical terms, Kuhn and Dean (2004) explained it in relation to the concept of
epistemology; that is, one’s ability to use their cognitive awareness to differentiate between
sound and unsound beliefs, opinions or knowledge. For Schraw, Crippen, & Hartley (2006), it
was rather viewed as what students generally know and understand as far as their own
cognition is concerned. They further explained it as not only what learners possess as
knowledge but also their awareness of the factors that may or may not affect their progress in
any learning situation, more details will be provided to further elaborate on this explanation

under the title discussing Schraw and Dennison’s framework of metacognition (1994).

In the spectrum of mathematical contexts, declarative knowledge (also referred to as
conceptual knowledge) was explained differently in comparison to the definition proposed in
the context of psychological discourse. According to Hiebert and Lefevre (1986) (as stated in
Star, 2005, pp. 407-408), declarative knowledge adheres only to the deeply understood,
sophisticated type of information which is characterized by plentiful of connections. This was

a huge departure in explaining what declarative knowledge is especially from the
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psychological stand point which did not recognize the aspects of richness of connections and
deep understanding of information when referring to it. For example, the concept of “a dog”
has different prototypes in the human mind according to different levels of understanding; “a
dog” for a young child is not the same for an adult. In psychology, both prototypes can be
regarded as declarative knowledge. However, weak understanding of concepts, like the
child’s conception of a dog, is discarded by mathematicians to be acknowledged as
declarative knowledge, specifically by the ones who agreed with Hiebert and Lefevre’s

perspective.

Unlike declarative knowledge, researchers agreed, to some extent, on the description
of procedural knowledge. Generally speaking, any commonsense knowledge encoded in the
form of sequenced rules or steps that help in goal accomplishment fall under the notion of
procedural knowledge. Simply said, it is the knowledge of how to do something (Lai, 2011).
However, little was agreed upon when it came down to the quality of connections that exist
within this knowledge. In the context of mathematics, for example, not all tasks that learners
may encounter are alike; some tasks require algorithm procedures whereas others necessitate
heuristic procedures. Hiebert and Lefevre (1986) (as stated in Star, 2005, pp. 408-409)
regarded knowledge related to algorithm procedures as the sum of predetermined, sequential
steps that should be respected in order to solve a problem. The name algorithm denotes the
nature of these procedures; if someone blindly respects the order of all the preexistent
sequence of steps to solve algorithm problems, he/she would definitely reach the solution
without committing any errors. Therefore, this type of procedures was described as
superficial, rote and lacking high quality of connections. Subsequently, this description could
be extrapolated to other learning contexts as far as the task proposed can be solved through
following well defined steps. When it comes to solving more sophisticated and challenging

problems, algorithm type of procedures becomes ineffective as the learners lack the privilege
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of having a preexisting plan describing the sequence of steps that lead to problem solution.
Leaners are in need of executing heuristic procedures; i.e., making wise choices about how to
use generic procedures and rules of thumb to reach a solution. Heuristic procedures are
sophisticated and have a high quality of connections. From a psychological perspective, most
of procedural knowledge adheres to the definition of heuristics procedures, adding the fact

that this knowledge can also be implicit and subconscious through constant practice.

Lastly, the terminology used in explaining conditional knowledge has been consistent
throughout the literature, with reporting differences in accounting for the concept of
information connections as a fundamental part of its definition. According to psychologists,
this knowledge is primarily concerned with the ability to know under what conditions each
type of knowledge (declarative or procedural) can be used to solve a problem. Appropriate
manipulation of this knowledge equips learners with a sophisticated cognitive asset that
provides awareness of when, where and why to use knowledge or procedures in specific
contexts (Baker & Brown; Cross & Paris; Jacobs & Paris; Paris et al.; Pireira-Laird and
Deane, as stated in Sperling el al., 2002). However, this generic definition overlooked the
concept of information connection that may explain why some learners fail to make use of
this knowledge. Anderson (1993) (as stated in Turns & Van Meter, 2011, p. 7) has elaborated
more on the strength of relationships and connections between information that exist in this
knowledge through coining the term “rule based knowledge network”. Based on his
explanation, the strength of relationships that characterizes this network has a great influence
on helping in the appropriate execution of a task. Furthermore, he suggested the term
“condition-action pairs” to indicate that the knowledge of procedures application i.e., the
procedures involved in performing an action or solving a task, is stored simultaneously with
the conditions under which they should be used. The accurate selection of the appropriate

procedures in new contexts is further influenced by the matching of condition recognition
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process, or familiarity with the new conditions under which the new task is presented, with
the stored “condition-action pairs”’; a mismatch between the two would most likely inhibit

learners from selecting the suitable knowledge and procedures to solve required tasks.

2.2.2 Discussing differences in explaining regulation of cognition.

The controversy around reporting consistent explanations discussing the constituents
of metacognition lingered as the literature persisted in yielding differences concerning the
descriptions proposed by scholars to explain regulation of cognition as well. Scholarly
documents like (Shcraw & Moshman, 1995; Schraw & Graham, 1997; Schraw & Dennison,
1994; Schraw, 1998) explained regulation of cognition in accordance to regulatory
activities/processes such as planning, monitoring or regulating, and evaluating, among many
others. Haller et al. (1988) described it in terms of mental activity clusters called monitoring
and regulating. Other findings used the terms knowledge monitoring (Tobias & Everson,

2002; 2009) and self-management of thinking (Jocobs & Paris, 1987).

In the following paragraphs, more details will be discussed about scholars’ word
choice in explaining regulation of cognition. Nevertheless, since we have chosen the
framework of Schraw and Dennison (1994) that acknowledged this component as “regulation
of cognition” per se, we preferred to discuss it separately in the next title. Whenever the term
“regulation of cognition” appears in accordance to other scholars, it does not necessarily mean
that they literally used it in their works; we just chose it as a reference to see how other

scholars used other terms to elaborate on this concept.

Haller et al. (1988) discussed regulation of cognition in the context of reading
comprehension. In this context, it was explained through two separate mental activity clusters
called monitoring and regulating. According to them, monitoring entails a range of skills

including setting goals, paraphrasing and summarizing information, and connecting new
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learned materials with background knowledge, that eventually would help students navigate
their way through the process of text comprehension. Regulating, on the other hand, refers to

“compensatory strategies to redirect and bolster faltering comprehension” (Haller et al., 1988,
p. 6).

In a much broader context than the one proposed by Haller et all. (1988), Tobias and
Everson (2002; 2009) merged the two clusters discussed earlier into one concept called
knowledge monitoring to mirror what metacognition entails, with devoting a special attention
to the component of regulation of knowledge. The model proposed by Tobias and Everson
(2009) argue that the appropriate application of numerous and advanced metacognitive
activities and regulatory processes like planning, appropriate selection of learning strategies
and evaluation are highly dependent on the success of monitoring of knowledge. Essentially,
metacognitive processes can be presented in a hierarchical order, with monitoring at the base
of the pyramid. As stated by Tobias and Everson “We believe that monitoring of prior
learning is a fundamental or prerequisite metacognitive process... If students cannot
differentiate accurately between what they know and do not know, they can hardly be
expected to engage in advanced metacognitive activities such as evaluating their learning

realistically, or making plans for effective control of that learning” (Tobias & Everson, 2002,
p. 1).

In the same vein, Pintrich, Walters, and Baxter (2000) proposed an interesting analogy
between the process of knowledge monitoring and a thermostat to clarify the role of
knowledge monitoring on regulatory processes. The thermostat’s objective is to regulate the
temperature of a certain environment or activate the heat if the temperature falls to a certain
degree, resembling a lot the objective of knowledge monitoring; just like the thermostat,
knowledge monitoring triggers the learners to accommodate their learning strategies to the

difficulty of a task. That is, it provides students with the ability to self-assess their own
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cognition and ultimately become self-aware of their own understanding. Therefore, they are
likely going to adjust their behavior, motivation and strategies to the challenges of the

required task.

Returning to the context of reading comprehension, Jacobs and Paris (1987) described
regulation of cognition through using the term self-management of thinking encompassing
planning, evaluation and regulation. They argued that self-management is “the dynamic
aspects of translating knowledge into action” (p. 259). As opposed to the static aspect of
metacognition that was referred to as self-appraisal of cognition, learners are required to

actively use knowledge to monitor and control the learning process (Jacobs & Paris, 1987).

Thus, the differences reported in literature regarding this component does not lie
fundamentally in its definition, but rather in proposing different avenues of interpretations that

are, in turn, influenced by the researchers’ area of interest and school of thought.
3. Schraw and Dennison’s Framework of Metacognition

As hinted above, there is no general consensus among researchers on the division of
metacognition into sub components. Among the numerous frameworks and countless
conceptualizations of metacognition, it seemed very convenient for us to adapt the framework
proposed by Schraw and Dennison (1994) to explain the constituents of metacognition
because the questionnaire (MAI) used in this work was also developed by them. It is worth
mentioning that Schraw published other influential findings elaborating on the explanation of
each sub component (Schraw & Graham, 1997; Schraw, 1994; Schraw el al., 2006; Schraw &
Moshman 1995; Schraw, 2000; Schraw, 1998). Consequently, a large body of information
will be cited from these sources as Schraw and Dennison’s work (1994) did not provide rich
information in describing these sub components since their research focused primarily on

testing out the validity of the MAI. Like many other frameworks, this one recognized two
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components of metacognition: knowledge of cognition and regulation of cognition.
Accordingly, sub processes of each component are going to be explained as stated by Schraw

and Dennison (1994).

3.1 Knowledge of Cognition

Knowledge of cognition refers to what learners know about their cognitive processes
and how they can use this knowledge in self-reflection (Schraw, 1994; Schraw el al., 2006).
Schraw and Dennison (1994) stated that “Knowledge about cognition includes three sub
processes that facilitate the reflective aspect of metacognition: declarative knowledge (i.e.,
knowledge about self and strategies, procedural knowledge (i.e., knowledge about how to use
strategies), and conditional knowledge (i.e., knowledge about when and why to use

strategies.” (p. 460).

Elaborating more on these types, declarative knowledge refers to the ideas and
concepts that a person has in his or her memory. More specifically, it is what learners know
about their cognition as well as their awareness about what may affect the learning process.
That is, this knowledge is related to learners overall understanding of the aspects that affect
their academic success. As maintained by Schraw and his colleagues, high achievers are
equipped with the ability to become aware of the factors that affect their cognition like
memory, along with the strategies that influence someone’s capacity to memorize information
such as rehearsal and distributed learning (Schraw & Graham, 1997; Schraw, 1994; Schraw el
al., 2006; Schraw & Moshman 1995; Schraw, 2000; Schraw & Dennison 1994; Schraw,

1998).

Procedural knowledge entails information about how to accomplish a task. Briefly
said, it is the repertoire of procedures about how to use strategies to solve problems. Learners

who are proficient in using a considerable number of different strategies in an automatic way
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are more likely to have a high level of procedural knowledge (Schraw & Graham, 1997,
Schraw, 1994; Schraw el al., 2006; Schraw & Moshman 1995; Schraw, 2000; Schraw &

Dennison, 1994; Schraw, 1998).

Similar to what have been discussed above about psychologists’ understanding of
conditional knowledge, Schraw and his colleagues related it to the judgments that are
involved in choosing to work with a specific set of strategies among many others to solve
problems. In fact, conditional knowledge refers to the ability to understand for what reason
and in which situation it is most effective to make use of declarative and procedural
knowledge, thus helping learners to be more selective in identifying what strategies are more
useful to solve tasks. Interestingly, this knowledge also provides great flexibility for learners
to alternate between different strategies in order to adapt to the difficulty of the assigned tasks
(Schraw & Graham, 1997; Schraw, 1994; Schraw el al., 2006; Schraw & Moshman 1995;

Schraw, 2000; Schraw & Dennison 1994; Schraw, 1998).

3.2 Regulation of Cognition

Cognitive regulations refer to how one’s learning can be manipulated and controlled.
As a matter of fact, regulation of cognition encompasses a set of regulatory processes that
help in controlling cognitive activities and determining to what extent learners succeeded at
accomplishing a particular cognitive task (Schraw and Dennison, 1994). These regulatory
processes include Planning, information management, comprehension monitoring, debugging

strategies and evaluation (Schraw & Dennison, 1994).

First, we shall discuss Planning and information management. Planning is defined as
going through important preliminary steps before engaging in the learning process including
planning the materials, setting goals, and allocating resources. On the other hand, information

management is chiefly concerned with different strategies used by learners to better
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understand and process information such as summarizing the main points discussed in class,
using elaborative techniques to link prior knowledge with newly learned knowledge,
organizing information in a comprehensible way, in addition to be able to engage in selective
focusing which helps students distinguish between what information is relevant and what is

not (Schraw & Dennison, 1994; Schraw, 1998).

Second, monitoring of comprehension and debugging strategies. Comprehension
monitoring reflects the ability to assess one’s learning or strategy use through undergoing a
process of periodic self-checking. If students can recognize what information has been learned
and what strategies have helped in the goal achievement periodically, they can assess their
progress in the learning process and make the necessary changes when needed. Consequently,
monitoring of comprehension prompts the learners to embark on another higher level of
monitoring activities known as debugging strategies which permits to refine comprehension
and correct performance; after properly assessing progress and comprehension, learners can
deploy techniques to compensate for the setbacks they may have had during solving a

cognitive task (Schraw & Dennison, 1994).

The last regulatory process discussed in this framework is evaluation which was
referred to as consciously reflecting on the effectiveness of the strategies used to meet the
objective after finishing a cognitive task. Evaluation may also encompass awareness of
someone’s performance in tests, assessment of the effectiveness of the plan they used to meet
their goals, and most importantly, reconsideration of using other plans to approach the
problem and improve performance (Schraw & Dennison, 1994; Schraw & Graham, 1997;

Schraw, 1994; Schraw el al., 2006; Schraw & Moshman 1995; Schraw, 2000; Schraw, 1998).
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4. Measurements of Metacognition.

The diversity in reporting theoretical frameworks discussing metacognition combined
with the challenges researchers face to study such an implicit, complex behavior resulted in
developing different methods and measuring tools for its assessment. Veenman and Spaans
(2005) accounted for the brief relationship between the method of measurement and the way
in which it was used in tasks to provide a rationale behind his classification. As argued by
them, there are three possible ways to implement the tool of measurement in a specific
task(s); before task performance, during task performance or after task performance.
Correspondingly, the relationship can be described as probable, simultaneous, or
retrospective. Henceforth, depending on the procedures taken in the research, methods of
measurement can be categorized under these terms. Other researchers divided such methods
into two broad categories mainly offline and online methods. We shall discuss the latter
categorization as it appears to be the most widely used among scholars (Jacobse & Harskamp,

2012; Akturk & Sahin, 2011).
4.1 Offline Methods

Jacobse and Harskamp (2012, p. 135) provided though description of offline methods.
According to them, the label offline refers to the fact that the instrument has been applied
before or after task performance, thus providing researchers with the privilege of choosing
when to administer their questionnaires or interviews. As a result, these methods gained a lot
of recognition and are actually largely used in research to measure metacognition. In this
regard, multiple self-report questionnaires have been developed by scholars, most notably the
Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich & De Groot), the Learning
and Study Strategies Inventory (LASSI; Weinstein et al.) and the Metacognitive Awareness

Inventory (MAI; Schraw & Dennison 1994) (as stated in Jacobse & Harskamp, 2012) in
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addition to interviews. Broadly speaking, all of these questionnaires and interviews present
general statements to assess knowledge and regulation of cognition. Despite their popularity,
the risk in reporting accurate assessment using offline methods, especially assessment of
regulation of cognition, is significant, and this can, in turn, be traced back to the participants’
inaccurate responses affected by memory distortion issues and social desirability. Taking the
fact that regulation of cognition is generally related to strategy use during a task, offline

methods are probably more suitable for measuring knowledge of cognition factor.

On the other hand, interviews can serve as a tool which can provide more in depth
information about the participants’ answers in comparison to self-report questionnaires;
during interviews, the researcher can elaborate more on students’ responses and, ultimately,
have access to data that he/she would not have been able to obtain using self-report

questionnaires (Akturk & Sahin, 2011, p. 3734).

4.2 Online Methods

Jacobse and Harskamp (2012, pp. 134- 136) covered interesting details about online
methods as well. The two scholars defined online methods and discussed the most commonly
used measuring tools associated with them like think aloud protocols and systematic

observation.

As opposed to offline methods, online methods are concerned with measuring on
going skills as they are performed by students during solving a cognitive problem.
Undoubtedly, such measurements provide a greater insight on students’ level of
metacognition and are likely able to accurately reflect their accuracy in monitoring and
regulating cognitive processes. Apparently, measuring tools related to these methods

outnumber the ones reported in relation to offline methods; think aloud protocol, systematic
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observation and monitoring accuracy are among the most used online method tools in

research.

Think aloud protocols attain for recording verbalized thoughts reported by students
during task performance and, subsequently, transcribing these records from which
metacognitive processes are going to be inferred. Quite remarkably, when using such tool, all
the disadvantages reported in regards to offline methods can be avoided because student do
not need neither to recall what strategies they used in previous tasks, nor to report dishonest
beliefs prompted by social desirability; their strategies implemented in the task are recorded
on the spot and can be objectively studied by the researchers. However, despite how reliable
they are, think aloud protocols can be time consuming and very costly. Besides, it is infeasible
to use such method with large sample sizes and in places like regular classes. As a matter of
fact, in most researches, this method was reported to be applied particularly in laboratories

and only with small sample sizes.

The second method reported in the literature is systematic observation through which
students’ cognitive behaviors are observed and recorded by researchers. In this case,
behaviors during task performance are directly recorded without necessarily having to instruct
the learner to verbalize his/her thoughts. For example, researchers can examine the different
strategies employed by learners to approach a problem, then infer how sophisticated their
ways of thinking are. Accordingly, judgments about their levels of metacognition are going to
be made in correspondence to the cognitive complexity of their own thinking and the

effectiveness of their strategy use during solving a cognitive task.

The third method that is worthy to be discussed regarding online methods is measuring
monitoring accuracy. The Knowledge Monitoring Assessment (KMA) is one of measuring

tools that can be used in such method (Tobias & Everson; 1998). Young and Fry (2008, pp. 2-
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4) elaborated on the procedures followed by researchers in assessing monitoring accuracy. As
reported in their research paper, students are required to pass a test in two stages; first, they
have to report their judgements about future performance regarding each question presented
in the test, which was referred to as making local judgments, then provide their answers to
each question in the same test. Later on, the average difference between students’ actual
answers and their estimation of performance (local judgments) in each question in going to be
calculated, providing insight on their level of local monitoring accuracy. In addition,
judgments about the overall performance in the test is also needed to measure what is called
as global judgments. Following the same technique, the average between students’ overall
performance in the test and global judgment results is supposed to account for their level of
global monitoring accuracy. Arguably, Local and global monitoring accuracy help reflect
students use of ongoing metacognitive regulations during a test and assess their overall

repertoire of metacognitive regulations respectively (Nietfeld , Cao, & Osborne, 2005).

Although recognized as one of the most reliable measurements of metacognition,
monitoring accuracy measurements are unlikely to provide adequate information about
students’ level of metacognition; As stated by Jacobse and Harskamp (2012) “accuracy
measures give insight into a limited part of metacognitive processes (monitoring by looking
forward or looking backward and thinking ahead about a solution plan)” (p.137). Therefore, it

is recommended to accompany such method with other online measurement tools.

5. The Importance of Metacognition to Academic Achievement

By the 1970’s, the notion of metacognition has gained tremendous interest in the field
of education (Harrison & Vallin, 2018). A substantial body of research have weighed in on
the effects of metacognition on academic achievement (Langdon, et al., 2019). Some findings

revealed that students who are more metacognitively aware tend to excel in schools in
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contrast to those who lack metacognitive awareness, pointing out that metacognition can also
stand as a predictor of academic scores (Harrison & Vallin, 2018, p. 16). In the same respect,
Wang et al review’s (1994) reported that metacognition is considered as one of the most
powerful predictors of academic performance. In another review titled How People Learn, the
National Academy of Sciences (2000) advocated for the positive influence of metacognitive
approach in teaching and the benefits of its implementation in schools. Furthermore, in the
Visible Learning research conducted by Hattie, (as stated in Langdon, et al., 2019, p. 414),
different factors used in the study were ranked from best to worst in terms of their influence
on academic achievement. Out of 195 factors, metacognitive strategies were ranked 46th,
asserting for the fact that these strategies do have a significant impact on students’ academic

achievement.

Arguably, metacognitive awareness or metacognition enables students to become
attentive towards the effectiveness of learning strategies use and aware of their progress in the
learning process which help them regulate their cognitive processes accordingly.
Additionally, high achievers who were shown to possess high metacognitive awareness
accurately predicted their performance and the strategies that are most likely going to help in

solving the task, unlike low achievers (AbdEllah, 2015, p. 561).

The overwhelming advantages of metacognition to high academic achievement
continue to pour in as it was regarded by Oz (2016) as an essential skill that pertains learners’
self-awareness about cognitive regulations which eventually enables them to successfully
manipulate knowledge and effectively utilize strategies in learning. Put differently, it fosters
students’ capabilities to evaluate the effectiveness of the various strategies they have been
using in order to filter out what fits their needs and what does not. During the process of

solving tasks, it was reported that learners would, simultaneously, make use of their cognition
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as a resource for information, and depend on metacognitive awareness (metacognition) to

decide for the appropriateness of strategies and skills involved in the process.

On top of this, metacognition is deeply wired to the ability of students to recognize
what is understandable and what is ambiguous, make accurate judgments about their level of
comprehension and report on what information have been discussed before and have not
(August, Flavell, & Clift, 1984; Ghetti, 2003). Moreover, it is widely known that college
students depend largely on reading texts in their academic careers. In fact, understanding and
retaining information from texts is crucial to academic success in any area of study, especially
when it comes to teaching English as a foreign language (Chen, 2014). According to Flavell

(1979), monitoring of reading and assessment of comprehension are related to metacognition.

In another research conducted by Everson and Tobias (1998), the KMA’s scores were
highly correlated with students’ performance in English end course, humanities and Grade
Point Average (GPA). Further testing of this instrument yielded interesting findings as the
KMA'’s scores were not only correlated with academic achievement but also able to predict
academic success in college. In the same vein, Nietfeld et al. (2005) conducted a longitudinal
experiment to examine the relationship between students’ performance in a series of multiple
choice test administered throughout a semester and their level of local and global monitoring
accuracy. Expectedly, local monitoring accuracy levels were strongly related to students’ test

SCores.

More empirical findings were reported to support the relationship between
metacognition and academic achievement. Most notably, the MAI, after being tested by
Schraw and Dennison (1994), revealed a statistically significant relationship between
knowledge of cognition factor and high academic performance. Furthermore, the MAI scores,

mainly the knowledge of cognition factor, appeared to correlate positively with reading
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comprehension tests (Schraw & Dennison, 1994). Other subsequent studies have found
positive relationship between metacognition, as measured by self-report questionnaires, and
academic achievement (Veenman & Van Hout-Wolters, 2002 as cited in Jacobse &

Harskamp, 2012; Young & Fry, 2008).

To be fully transparent, offline methods used to measure metacognition, especially
self-report questionnaires, had a fair share of setbacks when correlating with measurements of
academic achievement. For example, Sperling, Howard, Miller, and Murphy (2004) were
eager to further investigate the relation between scores of the MAI and high school score
averages in addition to Scholastic Assessment Test (SAT) math scores. Unexpectedly, not
only the MAI scores did not correlate with high school score averages but also correlated
negatively with SAT math scores. Also, it is unclear in Schraw and Dennison’s research
(1994) whether the regulation of cognition factor correlated positively with measurements of
academic achievement or not. In fact, this factor did not correlate with other reliable

measurement tools like monitory accuracy in reading comprehension context.

6. Convergence of Metacognition and Intelligence and its Relation to Academic

Achievement

Despite the countless findings reporting strong relationships between metacognition
and academic achievement, we should be very cautious to underestimate the influence of
other variables especially the ones that hold meaning similar to the notion of metacognition
like intelligence (Sternberg 1986; 2000). Similar to what have been reported about the
advantages of metacognition, intelligent students are also quick and efficient to process
information, able to set plans before solving tasks and work strategically as opposed to less
intelligent learners (Conway, Cowan, Bunting, Therriault, & Minkoff, 2002). More

importantly, definitions of metacognition and intelligence highly converge when considering
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the explanation proposed by Sternberg (1986; 2000) in which he related meta components of
intelligence to metacognitive activities. Moreover, the boundaries between the two variables
become almost indiscernible when VandenBos (2007) described intelligence as “The ability
to derive information, learn from experience, adapt to the environment, understand, and
correctly utilize thought and reason” (p. 488). Consequently, intelligence is definitely an
important idea to tackle when discussing the relationship between metacognition and
academic achievement as it was reported in a meta analytical review published by Ohtani and

Hisasaka (2018) as a possible confounding variable.

The literature reported metacognitive models attaining for the interference of
intelligence in the relationship between metacognition and academic achievement, and
whether or not metacognition is a part of the toolbox related to intelligence (Ohtani &
Hisasaka, 2018). Overall, three prominent models were presented to discuss the trichotomy
relationship between metacognition, intelligence, and academic achievement which are the
intelligence model, the independent model and the mixed model (Veenman, Elshout, &

Meijer, 1997) (see appendix B for a summary of the models).

First, the intelligence model accounts for this variable as the central factor in
influencing academic achievement, and metacognitive activities are merely a depiction of
someone’s intelligence. The argument for this is that highly intelligent students tend to
manifest a strong ability to regulate and monitor their cognitive processes, and therefore
succeed academically. In addition, low intelligence measurements are most likely correlated

with the inability to engage in any self-regulated processes.

Second, the independent model regards the two variables as relatively unrelated yet
equally important factors as far as their relationship with academic achievement is concerned.

In this model, both variables have been considered as strong predictors of academic
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performance, each of which has its relatively distinct components that underlie other sub
processes and, in fact, have a significant influence on academic achievement. Contrary to the
first model, this one has been substantiated by some empirical findings (e.g., Swanson 1990;

Magsud 1997).

The third model known as the mixed or comparison model is a hybrid combination of
the latter models. Essentially, it recognizes a mild relationship between intelligence and
metacognition, with implying that metacognition can be considered as a stand-alone predictor
for academic achievement when intelligence is controlled. Interestingly, many empirical
research findings support this model (e.g., Gomes, Golino, & Menezes, 2014; Minnaert 1996;

Veenman et al., 2014).

It stands to reason that the variable of intelligence can very well obscure the results
attaining for the relationship between metacognition and academic achievement because both
concepts tend to largely overlap. Conceptualizing this complex relation into a clearer and
more comprehensive models, Veenman el al. (1997) contributed to understanding the possible

ways in which intelligence can be a confounding variable.

Unriddling the secrets behind metacognition is a treacherous slope because the roots
behind this theory date back way before Flavell coined this term. Metacognition is a modern,
complex theory that embodies numerous ideas that have been crafted by psychologists for
decades to explain how human beings learn. In fact, what is cognition and how to control it
are questions that researchers and scholars wrestled with since the dawn of humanity. Using
philosophers’, thinkers’ and psychologists’ insights, metacognition assembled a glossary for
navigating such complicated issues. Quite understandably, we felt overwhelmed by the

incredible amount of research related to this topic and selected, delicately, the most relevant
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concepts that would lay the foundation to understand metacognition and, simultaneously,

serve the purpose of our research.
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Chapter Two: Fieldwork

Thus far, we understand that the influence of metacognition on academic achievement
has been largely substantiated, and its relevance to deep levels of understanding is far from
being debatable. Our research aims at measuring the participants’ level of metacognitive
awareness using the MAI and estimating coverage percentages of metacognitive requirements
in five exams using content thematic analysis. Subsequently, we can investigate the
relationship between the values of metacognitive awareness estimated from the latter
measuring tool and data analysis strategy with students’ GPA scores in addition to their scores
in these exams respectively. Moreover, this study discusses how metacognitive awareness can
predict academic achievement. Overall, this chapter covers data analysis and discussion of the
findings in which we provide a brief description of our sample, research methods used in this
work, data collection instruments and procedures. Lastly, we analyze and discuss the data at

hand.
Section One: Research Methodology

In this section, we revisit some concepts mentioned in the general introduction and
discuss more details about the sample, research methods, data collection tools, data analysis

and strategies and, more importantly, the procedures we followed in this research.
1. Description of the Sample

The target population in this study includes 285 undergraduate students spread out on
four academic levels enrolled in the English Language Department at the University of Laarbi
Tebessi, Tebessa, 2019-2020 academic year. The sample selected from this population
consists of 70 students (53 females and 17 males). The total response rate reached 45.7%,

more details are displayed in Table 2.
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Table 2

Response Rate

Academic Level Percentage of Response Rate
Second Year License 7.14%
Third Year License 12.9%
Master one, Language Sciences 5.71%
Master two, Language Sciences 20%

Notice that some participants were substituted with students’ outside of our sample

size in order to increase the response rate (8 females and 24 males responded to the MAI).

2. Research Method

Our study uses a variety of research methods including a survey method, a
correlational method and thematic content analysis. We used a survey method to measure
students’ metacognitive awareness using the MAI, content analysis to analyze five exams in
order to estimate metacognitive requirements covered in each one, and a correlational method
to explore the relationship between metacognitive awareness and academic achievement

measurements.

3. Data Collection Tools

3.1 The Adapted Version of the MAI

The first instrument used in this research is an adapted version of the MAI (see
Appendix C). This questionnaire encompasses two sections: the first one is related to basic
demographic data about the participants (first name, last name, educational level). The second

section is concerned with presenting 52 statement aims at measuring metacognitive
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awareness. In fact, these statements measure two factors of metacognition which are
knowledge and regulation; 17 questions measure knowledge of cognition and the 35
remaining statements account for assessing regulation of cognition. In contrast to the
dichotomous scale Schraw and Dennison (1994) used in the MAI, participants in this study
can rate the statements on a 5 point Likert scale, ranging from: 1 = Not at all typical of me, 2
= Not very typical of me, 3 = Somewhat typical of me, 4 = Fairly typical of me, and 5 = Very
typical of me. Correspondingly, we add up the scores of the statements that belong to each
factor in order to estimate students’ awareness of knowledge of cognition (scored on 87 points
in total) and regulation of cognition (scored on 175 points in total). Logically, adding up the
scores related to the two factors together accounts for the total estimation of metacognitive
awareness (scored on 260 points in total). As mentioned in the general introduction, we failed
at finding any evidence in the literature which entails for a standardized description of the
level of metacognitive awareness based on these scores. Thus, we opted for comparing the
MAI mean scores of the participants with the total and average score of the questionnaire to

distinguish between low levels and high levels of metacognitive awareness.

To test the reliability of the MAI, we conducted a pilot study on a random sample (N=
15) and used the Alpha Cronbach formula and the Split Half procedure to test the internal
consistency between the items in this questionnaire. The findings in Tables 3 and 4 show that
Alpha equals 0.94 and Split Half equals to 0.953 which indicate that the 52 items have a high

internal consistency. Consequently, this questionnaire is reliable.
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Table 3

The Split Half Reliability Statistics

Cronbach's Alpha
Value ,880
Part 1
N of Items 262
] Value ,908
Correlation Between Forms Part 2
N of Items 26°
Total N of Items 52
Correlation Between Forms 914
Spearman-Brown Coefficient Equal Length ,955
Unequal Length ,955
Guttman Split-Half Coefficient ,953

Table 4

The Cronbach's Alpha Reliability Statistics

Cronbach's Alpha Based on
Cronbach's Alpha N of Items
Standardized Items

,945 ,945 52

As far as the validity of the MAI is concerned, Schraw and Dennison (1994) used the
Explanatory Factor Analysis to measure the internal structure of their questionnaire. The
results yielded strong evidence supporting the two factor classification of items (the 52 items
classified under the knowledge factor and the regulation factor). Thus, the MAI is a valid
instrument which measures two components of metacognitive awareness (see Appendix D for

more details).
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3.2 Thematic Content Analysis

We used thematic content analysis to investigate the metacognitive requirements of
exam questions and further explore the relationship between these requirements and the
students’ scores in the corresponding modules so as to have a greater insight on the

relationship between metacognition and academic achievement.

A handful of recent reviews suggested systematic, well-structured approaches to use
thematic content analysis (Kiger & Varpio, 2020). In fact, if carried out appropriately, it can
provide tremendous help in highlighting key features and common themes across a large set
of data in order to draw conclusions from. Additionally, thematic content analysis witnessed a
lot of hype and recognition in recent years because it does not provide rigid plans and
restrictive boundaries that have to be blindly respected; this flexibility was appealing to a lot
of researchers as they can manipulate and modify this approach across many areas of study to

serve the purpose of their research (Nowell, 2017).

Consequently, we decided to use thematic content analysis to analyze five exams
selected purposefully to investigate how they can be related to metacognitive awareness.
Since we studied these same exact modules before and through noticing the variations
between students’ scores in previous years, we presupposed that the exams related to these
modules would require different levels of metacognitive awareness, which is what we
anticipate to find at the end of this analysis in order to understand if students’ scores in these
exams can possibly be influenced by the different levels of metacognitive requirements

estimated in each one or not.

Using thematic content analysis, researchers can depend on concept driven themes
(pre-determined themes) or data driven themes (data generated themes) to analyze written

documents, i.e., following a deductive or inductive approach. In this study, we applied a
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deductive thematic content analysis since we worked with already preexisting themes adapted
from National Center for Research on Evaluation, Standards, and Student Testing (CRESST),
which were originally developed by Bloom (1956). Accordingly, we examined the semantic
meaning of key words presented in questions, established a relation between these words with
each theme and described the cognitive complexity of each exam. In addition, we quantified
this analysis in numerical data (percentages) generated from the Nvivo12 software to spot out
the variations of metacognitive awareness coded in each exam (metacognitive requirements)
and, subsequently, calculated the correlation between these percentages and students’ scores

in the corresponding modules.

3.2.1 Credibility of Thematic Content Analysis

The credibility of this method resides largely on the credibility of the themes used
throughout the analysis. Evaluation of themes in early and late stages of research by outside
reviewers would enable comparison to spot out any conflicting themes and examine which
ones have been added and which have been removed, thus helping the researchers to have a
greater insight on what themes to choose in their work. Moreover, a review of critically
acclaimed themes used in the analysis should be reported along with independent reviews
discussing how well each theme succeeded in representing the analyzed texts (Alhojailan,
2012). Due to lack of time, resources and restrictive governmental measurements of social
distancing, we could not adhere to such sophisticated measures of credibility reported in the
literature. However, we depended on the CRESST to argue that the themes adapted in this
research are critically acclaimed by independent experts to be applied across many academic
settings in order to check the different levels of understanding required by exams questions,

i.e., levels of metacognitive requirements.
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According to the CRESST (as stated in Clay & Root, 2001), exam questions are
supposed to asses five levels of understanding known as knowledge, comprehension, analysis,
synthesis and evaluation. All these levels, except knowledge, were reported to be mastered by
learners with high metacognitive awareness (Swanson, 1990; King 1991; Morrow, 2008;

Bartha & Carroll, 2007).

The literature reviewed in the first section highlighted the importance of metacognition
to comprehension. As maintained by Flavell (1979), metacognitive processes like reflecting
on the struggles which students encounter in comprehension and deploying other strategies to
overcome such difficulties will most likely ensure a more profound understanding of
concepts. In the same respect, Schraw and Dennison (1994) touched on the importance of
metacognitive awareness on comprehension through discussing the regulatory processes
known as information management and comprehension monitoring. Moreover, Morrow
(2008) reviewed several researches accounted for the implementation of metacognition in
fostering students’ levels of comprehension; a handful of studies yielded promising results as
metacognitive strategies, impressively, ameliorated students’ comprehension. In another
research, King (1991) investigated the effects of promoting self-questioning and reciprocal
peer-questioning, implemented as metacognitive strategies in classes, on l