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Abstract. Metacognitive awareness is an important aspect to develop as it possibly
compensates low ability in concept mastery or lack of relevant prior knowledge. This
study aims to investigate the effect of self-regulated learning on students’ metacognitive
awareness. The method used is a weak experiment method. The sample includes 27
students consisting of 14 females and 13 males from junior high school in Bandung. Self-
regulated learning is also found to have N-gain value of 0.19 meaning that there is a low
improvement in students’ metacognitive awareness. The treatment improves the domain
of procedural knowledge the highest out of eight aspects in metacognitive awareness.
This research shows that the difference in the result of the application of self-regulated
learning in different gender results in higher metacognitive awareness in female students.
This research will be beneficial for researchers by providing them further materials and
data on how self-regulated learning affects students’ metacognitive awareness.
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1 Introduction

Teachers have troubles in managing their time and delivered materials because of how
tight the schedule in lessons are, they also have trouble in keeping the students active as
students' is required to study independently [1-2]. The topic of electricity is decided to be the
main topic of investigation in this research because even students that are already learning
electricity very thoroughly that have a very lacking basic concept of electricity and magnetism
(E and M) [3]. Reports on the learning of electricity such as) indicate that electricity is one of
the most recalcitrant or troubling topics for many senior school students [4]. Physics in general
also induce the same response as it is seen to be very difficult and that many students do not
have strong prior knowledge which causes them to mistaken lots of basic concepts.

An aspect that students' is shown to be lacking is their metacognitive awareness as to why
it is selected as another dependent variable in this research. This aspect is very important for
students to be developed in general, it is expected for metacognitive knowledge and regulation
to improve as the mastery or expertise on a particular domain also improves [5].
Metacognitive awareness or knowledge can make up for Intelligence Quotient (1Q) [6]. A
study pronounced two very crucial findings which are: (1) metacognitive awareness is not
strongly related or correlated to students' ability (although there is a subtle positive correlation
between the two) [7], (2) metacognitive awareness or knowledge is involved in successful
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problem solving regardless of the 1Q of the students or the strategies they use. Thus, the
solution that can be suggested to be investigated is self-regulated learning as it is that one of
the strategies of learning that is found to be deeply supportive of the student-centered
environment is self-regulated learning [8]. Although students show signs in class as if they
understand the basic theory of electricity thoroughly, it is often mixed with a lot of
misunderstanding which is why a way for them to organize and manage their learning on their
own is needed.

Previously there are already several similar pieces of research that have investigated on
regulated learning, academic achievement and metacognitive awareness [9] that researches on
metacognitive awareness and goal setting as a part of self-regulated learning to improve
academic performance [10]. The reciprocal relationship between self-regulated learning and
metacognitive awareness towards academic achievement in writing has also been researched
[11-13]. Further roles of metacognition in self-regulated learning itself have been investigated
as well as research that conducted a survey that indicates a correlation between self-regulated
learning and metacognition [14]. Another study researched online application of
metacognitive and cognitive strategy to improve both self-regulated learning and academic
achievement [15].

However, different to previous researches, this research initiates to investigate on the
effect of self-regulated learning in the topic of electricity and uses self-regulated learning as
the variable that is being implemented by using a journal instead of being measured. This
research also further discusses the effect of self-regulated learning on each aspect of
metacognitive awareness and gender differences in the application of self-regulated learning.
This study is beneficial for teachers by providing teachers with an understanding of how
students learn is also beneficial for students by providing them with information of whether or
not self-regulated learning is a strategy of learning effective enough. This study is beneficial
for researchers by providing them further materials and data on how self-regulated learning
affects students’ metacognition. This study aims to determine the effect of self-regulated
learning on students’ metacognition on the topic of electricity.

2 Research Method

The research method applied in this study is weak experiment method [16]. The research
also uses pre-test post-test design as shown in Table 1. The sampling method used is
convenience sampling. The chosen school uses the Cambridge Curriculum. 27 students of 7
graders that come from School X is used as the sample. There are 13 male students who are
48.1% of the sample, and there are 14 females’ students which are 51.9% of the sample. The
age group of the sample is 11-12 years old.

The instrument used is a Metacognitive Awareness Inventory (MAI) [17] that has been
tested on validity and reliability as the questionnaire has not been changed as based on expert
judgment with 52 questions, the questionnaire is suitable for Indonesian Junior High School
students as it is. The questionnaire only includes two choices of options, “True” or “False”. A
“True” is valued as one mark and a “False” is valued as zero marks. Research on problems in
science learning and the variables are first conducted, the instrument is then made and
searched for and judged for its reliability and validity with both expert judgment from two
lecturers with the basic of science education and the teacher that is in the sampled school. Data
is collected in two weeks treatment of self-regulated learning. Self-regulated learning is a



learning strategy that is applied by the use of a booklet that applies three stages of self-
regulated learning of forethought, performance and self-reflection. The material of electrical
components and resistance is taught in one lesson and they are to fill in their booklet of the
taught subject in a week and to be checked in the next week. As there are only three main
subtopics of electricity taught, it only requires two weeks for the research to be applied on
them. The data will be analyzed based on the percentages, and the n-gain per-aspects as well
as the difference between different genders.

Table 1. Research Design.
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3 Result and Discussion

Students’ metacognitive awareness is assessed by giving all participants a questionnaire
[17] called Metacognitive Awareness Inventory (MAI) as pre-test and post-test of the
implementation of self-regulated learning consisting of 52 questions. As shown in Table 2,
according to the hypothesis statements and the result of Paired Sample T-test hypothesis test,
it can be concluded that there is a significant difference in students’ metacognitive awareness
after the implementation of self-regulated learning.

In addition to the conclusion of there is a significant difference between the result of pre-
test and post-test, the normalized gain shows the increase of students’ metacognitive
awareness by the implementation of self-regulated learning experienced by the participants as
a low improvement [18]. According to the hypothesis statements and the result of paired
sample T-test, it can be concluded that there is a difference in students’ academic achievement
in learning electricity after the implementation of self-regulated learning as Hy is rejected and
H; is retained [9-11, 13-14, 19-22]. The journal itself as a form of media of self-regulated
learning may play a part in the improvement of the metacognition. [23] A lot of findings
clearly indicate the use of direct instructions from the teacher, peer-teaching, as well as self-
reflection supported in small group discussions and journals can be used as a tool to develop
students’ metacognitive knowledge and strategies management. Of course, all the different
tools will improve different aspects of metacognitive knowledge and regulation and therefore
should be used in an integrated manner [24].



Table 2. Statistic Results of self-regulated learning on metacognitive awareness

Component Metacognitive Awareness
Gain 7.55
N-gain 0.19
Category Low
Hypothesis Test
Paired Sample T-test
Asymp.Sig(<0.05) 0.000
Information Hy is rejected
Conclusion There is a significant difference

The low of improvement may also be caused by the lack of control in the
environment in which the self-regulated learning was implemented. Students were not
introduced to various strategies that they can implement thoroughly which results in the lack
of strategizing for their learning on their own. [13] Control of the environment is one of the
most important steps for students in order to protect their learning in school. Engaging them in
various strategies while assuming that their metacognitive awareness will be triggered.

3.1 The Effect of Self-Regulated Learning on Students’ Metacognitive Awareness per-
Subscales

There is two medium improvements students’ metacognitive awareness which is in the
subscale procedural knowledge and comprehension monitoring. The reason as to why these
two are the subscales that improve the most will be further discussed in the subdivisions.
There is the only slight difference in the n-gain of both pieces of knowledge of cognition and
regulation of cognition. This slight difference might be explained [5] by the statement that
there are two important main points regarding knowledge and regulation of cognition. The
first thing that he mentioned is that both of them is related to each other. [6] An example of
this relationship explains how declarative knowledge of cognition could help in the regulation
of problem-solving in students of fifth and sixth graders. Research in the previous years [17]
also supports the idea by reporting how college students’ ability to judge their ability of
comprehension monitoring were significantly related to their observed monitoring accuracy as
well as performance in tests. [25] Knowledge of strategies is significantly related to self-
reported strategy used. [26] Another research also supports the idea.

In another research, it states that metacognitive knowledge and regulation are developed
much earlier in gifted students compared to non-gifted students [23]. A study [27] also proves
the same point where they have reportedly found that fifth and sixth graders that are gifted,
scores higher on planning and metacognitive knowledge compared to non-gifted students. The
same result is also reported in another research [24] with students from the eighth grades,
gifted students are found to use more strategies, higher monitoring accuracy and put in more
effort in comparison to non-gifted students. [23] also stated that different variation of
instructions will broaden the level of metacognition. Students may not only develop one
knowledge but also several regulation skills of cognition, Students may develop conditional
knowledge together with planning and evaluation skills. There are several guidelines as to
how to improve monitoring as well as evaluation skills [28] however these researches promote
more of a teacher and peer monitoring as well as discussion on several possible strategies



used. Preliminary evidence has supported that between these two general components, they
are intercorrelated in around r = 0.50 range.

3.1.1 Knowledge of Cognition. The component of metacognitive knowledge includes three
subdivisions of metacognitive awareness, they are declarative knowledge, procedural
knowledge, and conditional knowledge [23]. Procedural knowledge has the highest
improvement in comparison to all of the other aspects in the knowledge of cognition as shown
in Figure 1. The reason as to why procedural knowledge improves the most is due to
procedural knowledge always broadly defined as knowledge or cognitive activity that
regulates any aspect of the cognitive activity [29-30].

However, [31] metacognitive knowledge is neither stable or conscious action. Children
for example often shows and use their knowledge of cognition without understanding what
that knowledge is [32]. Even adults have problems with detailing their own expert cognition
and describe their own use of cognition [33]. The finding of a recent study that demonstrates
the development between the early theory of mind and declarative metacognitive knowledge,
especially in the language competencies [30]. [Metacognitive knowledge can also compensate
for students with lower achievement or lack in prior knowledge. [6] Metacognitive knowledge
can compensate for a student with low Intelligence Quotient (1Q). Students with high
metacognition are found to use fewer strategies but can solve problems more effectively.
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Fig. 1. Knowledge of cognition.

3.1.2 Regulation of Cognition. [5] The regulation of cognition is defined as a set of activities
that helps students to control their own learning. Researches support that there is an
assumption that metacognitive regulation will improve students’ performance in various ways
such as better use of resources, use of existing strategies and awareness of their own
comprehension. A lot of studies have reported significant improvements in students’ learning
after the use of regulatory skills and understand the use of these skills in the integrated
classroom instructions [34]. These studies indicate that even younger students may be able to
use metacognitive skills by using direct instructions, the main three essential skills are
planning, monitoring and evaluation [35].

This finding suggests that as students go further in their learning, they will not only
achieve metacognitive knowledge but also how to use that knowledge in a more adaptive
manner in different areas of learning. As shown in Figure 2, the highest improvement in the
components of regulation in cognition is in the comprehension monitoring, there is also a



noticeable improvement in information management strategies and evaluation, with planning
having the least improvement out of all the components in the regulation of cognition.
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Fig. 2. Regulation of cognition.

3.2 The Effect of Self-Regulated Learning on Students’ Metacognitive Awareness per-
Gender

There is a difference between female and male students’ metacognition both before and
after the treatment. The result shows that females have better metacognitive awareness before
and after the treatment of self-regulated learning. This result is in line with several types of
research. According to [36], girls are reportedly using more metacognitive strategy in
comparison to boys and they also often score higher in comprehension monitoring [37].
However, a lot of studies have suggested that although girls have higher scores in
metacognition than boys, the difference is not that big and often said as not statistically
significant [38]. Another research [39] states that there are some gender differences in
metacognition. The most differences are found on knowledge of cognition rather than on
regulation of cognition. However, some elements of both knowledge and regulation of
cognition are differently related to learning according to pupils’ gender. It seems that males
and females use different metacognitive knowledge and regulation skills in learning.
Contradictory to the result of this research, however, there is another study found that there is
consistency from the 21 years before 1995 in different researches regarding the difference in a
positive attitude towards Science from both sexes which proves against this result. A more
positive attitude is shown by the males towards Science [40 - 41]. A recent study also supports
this finding on the statement that Science is taken more positively by boys as they express
higher level of self-efficacy, interest, and enjoyment in general in comparison to females
especially in countries that have less bias towards gender [42].

4 Conclusion

The implementation of self-regulated learning can also improve students’ metacognitive
awareness. It can be proven by N-gain result that shows there is low improvement between the
pre-test and post-test of the treatment. The average N-gain of the experiment is 0.19. In
addition, from the hypothesis test, it is proven that the hypothesis H1 is accepted, meaning that
there is a significant difference between the pre-test and post-test. This means, there is a



significant improvement in students’ academic achievement through the application of self-
regulated learning. The first recommendation is that it is necessary to implement the treatment
for a long time as it takes time for students to get used to the treatment. The second
recommendation would be for the teacher to understand thoroughly what students need and
instructions that help students to apply the best self-regulated learning. The third
recommendation is to include variation of samples instead of just higher-achieving class or
low achieving class. The fourth recommendation is to investigate the application of self-
regulated learning in other subjects and factors.
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