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ABSTRACT

This study highlights the importance of metacognitive awareness of economics students and examines the relationship between
Problem-Based Learning (PBL) and Metacognitive awareness among economics students. This research was conducted in the
Faculty of Economics, Universitas Negeri Malang of Indonesia by employing economics students as the subject of the research.
This study followed a classroom action research conducting in two cycles. Each cycle consists of four steps, namely planning,
implementing, observing, and reflecting iteratively. The data were obtained adapted from the Metacognitive Awareness Inventory
(MALI) instrument in order to understand the level of students’ metacognitive awareness. The findings indicate that the level of
students’ metacognitive awareness is various and generally in the moderate category. After the implementation of problem-based
learning, numerous students have moved to a greater level of metacognitive awareness. In this study, the noticeable changes
were provided in three knowledge, including declarative, procedural, and conditional knowledge, while the lowest score was in
debugging strategy. Lastly, having better metacognitive awareness helps students to overcome difficulties in economics topics.
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INTRODUCTION

Metacognitive awareness plays an essential role in the success
and failure of learning goals (Delahajj & van Dam, 2016). The
fundamental rationale is that metacognitive awareness helps
students being capable of providing the plan, manage, evaluate,
and involve in the learning and teaching process (Abdellah,
2015). The term of metacognitive was initiated by Flavell (1976),
and it has gained attention for many scholars in the educational
research (e.g., Asy’ari & Ikhsan, 2019; Harrison & Vallin, 2018;
Wang & Treffers-Daller, 2017, Mirici, 2019). Flavell (1976)
defined metacognitive as knowledge and cognition about
phenomena or, in other words, metacognitive is thinking about
thinking. Furthermore, Schraw and Moshman (1995) pointed
out that metacognitive refers to one’s ability to understand and
regulate cognitive processes.

Metacognitive awareness allows students to learn effectively
(Darjito, 2019). It is understandable because metacognitive
awareness is highly acquaintance with students’ activities such as
monitoring, evaluating, and reflecting in their learning process.
Furthermore, it also stimulates students to learn independently
and confidently (Fritzsche et al., 2018). In general, students’
metacognition is related to the dimension of thinking, namely
self-awareness of cognition and self-regulation of cognition
(Wibowo et al., 2018). Cognition is a mental process or
representation that manifests something in themselves selves,
such as problem-solving, knowledge memory, and reasoning
(Shahbari et al., 2014). Besides, Ridley et al. (1992) explained
that metacognition as a person’s knowledge of the cognitive
system, individual’s thinking about the thinking and essential
skills in learning to learn. Further, it can be stated about
two components included in metacognition, namely what

individual know or do not know, and regulation of how students
learn.

Anderson and Kathwohl (2001) remarked that
metacognitive refers to knowledge about cognition, which
generally points out to individual awareness and understanding
of cognition. Metacognition plays an essential role in managing
and controlling an individual’s cognitive processes in studying
and thinking (Papleontiou-Louca, 2003). Furthermore, having
a good awareness of metacognition will lead to reaching the
learning process more effective and efficient. Metacognition
is essential in studying that promotes more exceptional
achievement in students’ academic (Daniel, 2010). Learners
who can use their metacognition appropriately tend to have
better achievement due to the metacognition evolves more
exceptional their cognitive activities (Efrilla et al., 2018).
Therefore, students’ metacognitive awareness will also help
students overcome issues in economics courses.
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Several prior works of literature have documented the
causality between metacognitive awareness and students’
performance. For instance, Countinho (2007); Muhlisin et
al. (2018) confirmed a positive relationship between students’
metacognitive awareness and academic accomplishment.
Additionally, Joseph (2009); Heswandi et al. (2015) showed
that metacognition awareness in schools has not yet developed
in internalizing their learning strategies, such as linking prior
knowledge with new knowledge, planning, monitoring and
evaluating. Consequently, it has an impact on student learning
outcomes that are relatively insufficient. In addition, Young
and Fry (2008); Al-Awdah, Jasmeen and Alexander (2017)
pointed out that the insufficient of students’ metacognitive
awareness is often associated with the less attention of students’
problem-solving processes. One important aspect of the
problem-solving process is metacognitive awareness. Indeed,
Atmatzidou, Demetriadis and Nika (2018) confirmed that
cognition is essential for student learning because it influences
how students apply what they have learned to address the
given problems.

In economics subjects, several materials are challenging to
be achieved by university students, such as materials related
to the capital market, monetary transmission, aggregate
demand and supply, and market forces. In this case, the
lecturer or teacher should creatively provide the teaching and
learning activities to reach the learning goals. Wulandari and
Narmaditya (2017) attempted to apply the reader’s theater
model as an effort to overcome students’ difficulties on the
topic of unemployment and national income. Their findings
suggested that implementing various methods in economics
can improve student activities. Moreover, Narmaditya et
al. (2018) implemented a problem-based learning model in
microeconomics subject to diminish students distinguishes
related to market forces of supply and demand.

In acquaintance with metacognitive awareness, problem-
based learning is reported as an appropriate method for
students to enhance their higher thinking skills (Orozco
& Yangco 2016; Vidergor & Gottlieb 2015). The underlying
reason is that problem-based learning presents students
to develop their ability to think critically toward the
problems (Narmaditya et al., 2018) and potentially increase
metacognitive knowledge (Herlanti et al., 2017). Problem-
based learning is a learning model focusing on how students
face their own problems in life (Sugeng & Suryani, 2020).
In the learning and teaching process using problem-based
learning, students enable to collect information, analyze the
problems, and propose the solution. Moreover, this learning
model evolves from the real problem that usually occurs in
students’ circumstances (Sugiman et al., 2019).

Problem-based learning has several characteristics in
the teaching and learning process. First at all, students could
provide their own critical issues in a particular subject. The
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learning strategy applied is open-ended, it means that after
the teaching and learning process was over in a classroom
meeting, it has an opportunity for learners to continue their
problem not restricted based on classroom meetings (Ceker
& Ozdamli, 2016; Klegeris & Hurren, 2011). Furthermore, the
lecturer or teacher acts a role as a facilitator, and the teaching
process focuses on students’ activities. From the explanation,
it can be concluded that problem-based learning proposes a
learning model that focuses on not only the learning result
but also on the learning process. The success in the learning
process will lead to greater metacognitive awareness (Pantiwati
& Husamabh, 2017).

Problem-based learning presents authentic and meaningful
problem situations to foster student curiosity to conduct
investigations and inquiries (Siagan et al., 2019). In this
approach, students are engaged in solving problems through
several stages of the scientific method by carrying out
investigations (Phungsuk et al., 2017). Problem-based learning
also provides opportunities for students to question existing
phenomena and actively build understanding of concepts,
including in economics in a more coherent, flexible, and
systematic manner (Narmaditya et al., 2018). This is in
accordance previous study by Keegan et al. (2017) which noted
that problem-based learning is a model that engages students
to address issues through the stages of the scientific method so
that students can learn knowledge related to existing problems.
At the same time, it has the skills to deal with problems that is
expected can improve student learning outcomes. In this case,
the teacher’s role as a facilitator provides interesting teaching
that helps students solve problems (Sugeng & Suryani, 2020).

Aswith pedagogical innovations in general, problem-based
learning is not developed based on learning or psychological
theory. The problem-based learning process includes the
engagement of metacognition and self-regulation known as
a progressive and learner-centered active learning approach
where unstructured problems are used as a starting point and
end during the learning process (Yuan et al., 2020; Hardiyanti,
2018). According to Anderson (2012), metacognitive is
knowledge about cognition in general and awareness of, as
well as knowledge about, one’s own cognition. To gain skills
in problem solving, students are expected to understand
the process of solving these problems and become skilled in
selecting and identifying relevant conditions and concepts,
looking for generalizations, formulating settlement plans
and organizing what they have previously (Atmatzidou et al.,
2018). Metacognitive will also encourage students’ ability to
overcome problems and develop higher thinking skills (Bachri
& Corebima, 2018; Narmaditya et al., 2018).

Noticeable scholars have documented the importance of
encouraging metacognitive awareness (Abdellah, 2015; Jaleel
& Premachandran, 2016; Farahian & Avarzamani, 2018;
Wolfe & Williams, 2018; Hidayat et al., 2018; Nurajizah et al.,
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2018). Abdellah (2015); Hidayat et al., (2018) remarked that
metacognitive awareness effectively impacts on academic
achievement. Also, Jaleel and Premachandran (2016)
revealed that metacognitive awareness reflects on students’
understanding of the particular subject and helps students
to develop their awareness. Nurajizah et al. (2018) remarked
that learning science is not just about facts, concepts, or
principles but also a learning process for students in everyday
life. Thayeb and Putri (2017) suggested that an improvement
in metacognitive awareness of students is caused by an
implementing learning method that encourages students’
activity, and the teacher plays a role as a facilitator.

Surprisingly, very little attention has been paid toward
metacognitive awareness in social sciences, particularly in
economics, and attempts to improve undergoing various
methods in teaching and learning. In fact, numerous
previous studies related to students’ metacognitive awareness
have examined many other subjects such as biology class,
mathematics, chemistry, and physics (Kesici et al., 2011; Tosun
& Senocak, 2013; Arifin & Saenab, 2014; Bogdanovic¢ et al.,
2015; Gholami et al., 2016; Tibrani, 2017; Herlanti et al., 2017;
Nurajizah et al., 2018). Therefore, this study presents some
critical insights in understanding the metacognitive awareness
of economics students and how to improve their metacognitive
awareness using an appropriate method such as problem-based
Learning. This study focuses on how problem-based learning
can enhance the economics students’ metacognitive awareness,
primarily problem-solving activities that being essential of
the method.

MeTHOD
Research Design

This study applied classroom action research, which is intended
to provide some insights into metacognitive awareness of
economics students by implementing problem-based learning
(PBL). This paper was conducted in two cycles, including
planning, implementing, observing, and reflecting, iteratively.

Population and Sample/ Study Group/Participants

This research was provided using Zoom meeting in two
microeconomics classes in an undergraduate program

Table 1. Interval and Category of Students’ Metacognitive Awareness.

Criteria Interval Range Category
MI + 1.5 SDI < MA 234 < MA Excellent
MI + 0.5 SDI < MA < MI + 1.5 SDI 182<MA <234 Good

MI - 0.5 SDI < MA < MI + 0.5 SDI 130 <MA <182  Moderate

MI - 1.5SDI < MA < MI - 0.5 SDI 78 <MA <130 Fair

MA <MI -1.5 SDI MA <78

Note: MI = % (highest score + lowest score), SDI ¥ (highest score +
lowest score)

Poor
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consisting of approximately 24 students of each online class.
The classes were selected considering the accumulative of
previous accomplishment that seems indifferences. The sample
participants for this research were chosen from classes that
seemed to follow a convenient sampling technique. The material
selected is related to market forces of supply and demand. The
market forces of supply and demand material mainly deal
with what factors affecting the increase and decrease in the
market and how the market interact. Furthermore, this topic
also engages on factors and issues affecting the shifting and
movement along the supply and demand curve. Ideally, to
understand this course, students should have a tremendous
analytic and critical thinking process combined with relevant
information.

Instrument Development and Data Analysis

The data were conducted using in-depth interviews,
observation sheets, and semi-structured questions. To
measure metacognitive awareness, we adopted Metacognitive
Awareness Inventory (MAI) instrument by Schraw and
Dennison (1994). The instruments were translated from
English to Bahasa Indonesia. The instrument for characterizing
students’ metacognitive knowledge was validated by two senior
colleagues. The metacognitive knowledge instrument was
also empirically validated by involving 30 economic students
as respondents. The statistical estimation for reliability of
the items indicated acceptable with Cronbach’s alpha ranges
from 0.751 to 0.862 (> 0.6). In more precise, MAI measures
metacognitive awareness consisting of 52 item statements,
which divided into eight indicators, namely declarative
knowledge, procedural knowledge, conditional knowledge,
planning, information management strategy, monitoring,
debugging strategy, and evaluation. Simple descriptive analysis
with percentages was applied to estimate the economic
students’ responses to the closed-ended questionnaire, while
the qualitative data was estimated undergoing conventional
content analysis. In detail, the students’ level of metacognitive
awareness is measured by using the following formula.

FINDINGS

This study conducted in undergraduate students for
microeconomics classes using problem-based learning. This
method focuses on problems carried out related topics of supply
and demand in economics. Students’ learning activities are
designed based on problem-based learning characteristics that
arereflected in the learning steps according to the observation
sheet, all students do the learning activities correctly. The
problem as the main focus of learning is presented in the form
of discourse. The discourse is listed in the student worksheet
and is accompanied by procedural questions that guide
students to solve problems.
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Table 2: Metacognitive Awareness of Students

Table 3. Achievement Indicators of Students’ Metacognitive Awareness

Percentages No Indicators Ist Cycle  2nd Cycle
No Criteria Ist Cycle 2nd Cycle L. Declarative Knowledge 60.2% 73.6%
1. Excellent 0% 0% 2. Procedural Knowledge 58.6% 72.1%
2. Good 8.4% 29.1% 3. Conditional Knowledge 60.2% 74.6%
3. Moderate 58.3% 62.5% 4. Planning 59.1% 68.2%
4. Fair 33.3% 8.4% 5. Information Management 59.6% 69.7%
5. Poor 0% 0% Strategies

6. Monitoring 61.5% 70.3%
Students were provided issues in supply and demand and 7. Debugging Strategy 61.1% 65.4%
be accomplished by several procedural statements which ¢ Evaluation 62.8% 69.5%

guiding students to overcome the issues of the courses. For Average 6038%  70.42%

instance, students have received a problem about the presence
of music download in the internet toward supply and demand
of Compact Disc, iPod, Music Player, and so forth. In the
first meeting in first cycle, students were given numerous
questionnaires from MAI In more detail, the students’
metacognitive awareness for each cycle after problem-based
learning implemented was provided in table 2.

Table 2 provides information about a comparison between
metacognitive awareness of students during the cycles. Overall,
the metacognitive awareness of students experienced an
upward trend. In more detail, in the first cycle, it was about
33.3 percent of students were in the fair category and it declined
to the level of 8.4 percent in the next cycle. The other findings
showed that in the beginning, about 58.3 percent of students
were categorized as moderate awareness in their metacognitive
and rose slightly by approximately four percent in the next
cycle. Lastly, a remarkably inclining showed in the category
good awareness which is about 8.4 percent and 29.1 percent
respectively from the first cycle and second cycle. Furthermore,
in more precisely, students’ achievement toward metacognitive
awareness is presented in Table 3.

Table 3 informs the result of students’ metacognitive
awareness achievement. In general, it showed an increase
between cycles for all indicators of metacognitive awareness
after problem-based learning implemented. In more detail,
the students’ metacognitive awareness was in the moderate
category. Compared to the situation before problem-based
learning implemented, the lowest indicator was in evaluation
knowledge, while the highest score was in monitoring skills.
However, a significant incline existed in three knowledge
including declarative, procedural and conditional knowledge.
The relationship between problem-based learning and
metacognitive awareness is reflected in the differences in each
indicator.

Discussion

First at all, declarative knowledge of students has risen from
the first cycle to the second cycle. Declarative knowledge is
factual information known by students. In the beginning, it
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was slightly higher than 60 percent and rose to the level 0of 73.6
percent. In the first meeting, some students suffer difficulties
in finding keywords for the topic and encouraging specific
ideas for given problems. An increase in the more excellent
score in the second cycle implies that students have an ability
to understand available information in supply and demand.
They could present factors affecting supply and demand.
Furthermore, in problem-based learning, students were
stimulated to propose a conclusion based on objective facts,
developing arguments, and communicating their findings
creatively (Surif et al., 2012). Similarly, Tosun and Senocak
(2013) revealed that declarative knowledge has a significant
effect after the implementation of problem-based learning.
The increase in declarative indicators after being given the
problem-based learning model is because at the beginning of
learning students are given a problem in the form of discourse
in daily life, and then students identify the problem, therefore
students can find out their strengths and weaknesses and know
what needs to be mastered (Pradjono & Wardana, 2009).

Procedural knowledge of students experienced an
inclining trend. It was under 59 percent in the first cycle, and
it rose moderately to about 72.1 percent. In the first cycle,
students failed in proposing their metacognitive procedural.
They succeed in presenting steps in general, however, they
cannot illustrate more detailed instructions. For instance,
it happened when students obtained a case study related to
a declining number of workers in a company toward supply
and demand. It implies a better performance after Problem
Based Learning applied in the classroom. This movement
was caused by instructions from the lecturer to follow the
procedures comprehensively to address the given problems
in supply and demand. Sawhney (2015) mentioned that in
procedural knowledge, that is knowledge about how to apply
learning procedures, for example, students are required to
use strategies to find out the learning process, and when to
apply processes in various situations students can also gain
knowledge undergoing cooperative learning, and solving the
problem.
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Furthermore, problem-based learning allows collaborative
work and providing information processing theory (Bayat
& Tarmizi, 2012). Additionally, Sugeng and Suryani (2020)
confirmed that adequate information is required to understand
the problems, and it should go beyond what is provided in
the problem description. Indeed, Hartman (2001) mentioned
that procedural knowledge that is knowledge about how to
apply learning procedures, for example, students are required
to use strategies to find out the learning process. When
applying processes in various situations, students can also
gain knowledge through cooperative learning, and problem-
solving.

In the third indicator, conditional knowledge showed an
inevitable change during the cycles. Quantitatively, it was
slightly higher than 60 percent and reached out at 74.6 percent
in the next cycle. In this aspect, several students are likely
inadequate to propose causal-comparative that is addressed
to overcome the problems. In conditional knowledge, students
are suggested to apply learning strategies depending on
the environment. In this study, the increasing conditional
knowledge of students is affected by their ability to choose an
appropriate strategy in solving given problems in the supply
and demand topic. Moreover, students have to understand
the facts and concepts related to economics topics using
relevant strategies. For example, when students attempted
proposing an idea to solve the given problem, they need to
collect information first, then analyzing and presenting their
arguments. In addition, this study supports previous studies
by Sastrawati et al. (2011); Narmaditya et al. (2018); Mulyanto,
Gunarhadi, and Indriayu, (2018) which mentioned that there is
a relationship between problem-based learning and students’
thinking skills, particularly in addressing given problems in
the particular topic.

On the other hand, planning included the three least
indicators of students’ awareness. This finding implies that
students’ ability to propose planning was categorized as a
moderate level. The planning indicators indicate that before
starting learning with the model applied, students already
have awareness in planning the learning process, where
planning indicators are felt important before students begin
learning. However, during the research, students were difficult
to encourage their basic knowledge about the topic needed
in solving the given problem in supply and demand. The
inadequate knowledge leads to the students’ ability to overcome
the problem using a particular strategy.

This finding confirms prior work by Jagals (2016) which
remarked that in planning deals with expectations and
predictions that occur before problem-solving begins by
choosing certain knowledge strategies, while monitoring
carried out during the learning process refers to personal
understanding by checking whether the conditions of the
problem reflect prior knowledge and skills. Problem-based

Pegem Journal of Education and Instruction, ISSN 2146-0655

learning develops a greater thinking awareness of what they
know and unknown, further, it helps students to provide a plan,
understand the progress, analysis and evaluate by themselves
to change their behaviour and learning strategies. Similarly,
this finding agrees with previous research by Haryani et al.
(2017); Choi (2004), which stated that problem-based learning
significantly affects metacognitive awareness in planning.

The next indicator is the informational management
strategies. The finding showed an upward movement from
level 59.6 to 69.7 percent at the end of the cycle. It implies
that students have moderately action in receiving valuable
information, focuses attention on critical information and new
information. Furthermore, students insufficient in proposing
their example related to supply and demand, having the ability
to draw diagram and movement demand and supply curve and
adequate in using organization structure for the given topic. In
this case, problem-based learning suffers a gradual movement
toward informational management strategy.

Another three knowledge, including monitoring,
debugging strategy, and evaluation, showed different changes.
Monitoring experienced about ten percent during cycles while
debugging strategy and evaluation had risen less than eight
percent. It was shown by students’ activities in considering
several alternative choices related to supply and demand before
proposing ideas and answers. Moreover, periodically learners
review the topic in order to comprehensively understand
the phenomenon in supply and demand. They succeeded in
analyzing by themselves usefulness and appropriate strategy to
solve problems in economics subject. The debugging strategy
of students showed a slight movement during the period. It
means that students rarely change their strategies when they
failed in solving given problems. The students’ behavior also
showed that they often discontinued reading when they do
not become aware of new information. Lastly, students are
able to make a self-evaluation related to how well students
accomplished their goals.

Based on those explanations, it could be concluded
that problem-based learning has successfully led to greater
metacognitive awareness. It remarked that students should
participate actively in their learning process and able to
choose their strategy. Their experiences from their discoveries
are likely more natural to be remembered rather than any
information they obtained from direct instructions. Indeed,
these findings agree with previous studies by Danial (2010);
Turan et al. (2009); Herlanti et al. (2017), which mentioned
a robust correlation between problem-based learning and
metacognitive awareness.

CoNcCLUSION

This study attempts to comprehensively understand the
implementation of problem-based learning toward students’
metacognitive awareness which conducted in two cycles. The
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findings of the study showed remarkable changes between
cycles. More precisely, the higher movement was in conditional
knowledge followed by declarative and procedural knowledge,
respectively. Meanwhile, the debugging strategy was the
lowest variable that experienced movement during the cycles.
Therefore, it can be concluded that problem-based learning
encounters students to have a greater level of metacognitive
awareness in economics subject due to problem-based learning
allows students to participate actively in their learning process
and able to choose their own strategy. Their experiences from
own discoveries are likely easier to be remembered instead
of any information they obtained from direct instructions.
The influence of problem-based learning on students’
metacognitive awareness in the economics course, is based
on learning steps that actively involve students to solve the
problem at hand. As for giving problems, encouraging problem
solving, and collaborative interactions that are raised during
learning between students and teachers, will facilitate learner
to develop their metacognitive awareness.

SUGGESTION

For further researchers are expected to apply variations of the
model as and on subjects whose concepts relate to daily life
and can increase students’ metacognitive awareness

LimiTATION

Since the research was conducted using technological
information such as Zoom, it is difficult to manage one by one
students’ activities related to given problem to be discussed
in this study. Also, the group involvement among group of
learners seems insufficient to show their collaboration.
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