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Abstract The level of the students' cognitive learning
results is influenced by their ability in managing and
evaluating their learning activities, known as
metacognitive skill ability. This investigation was a
correlational investigation designed at investigating the
connection among metacognitive skills. However, the
study linked to the connection among the 2 variables by the
implementation of ERCoRe model has not been conducted
yet, because ERCoRe learning model is included as a new
learning model. This remained quasi-experimental by
means of pretest and posttest nonequivalent switch project
of 2x2. This research was analyzed by Regression. The
samples of this research consisted of 66 pupils of Senior
High School in Pangkep District, Indonesia. The results of
this research find that the ERCoRe learning model has a
very strong contribution (85.6%) and the linear regression
equation is Y =0.880X + 13.11 related to the connection
among metacognitive skills and cognitive knowledge
results of Senior High School. Therefore, this model can be
used as a reference for teachers to improve their students’
cognitive learning results.
Keywords Cognitive Learning Results, ERCoRe
learning, Metacognitive Skills

1. Introduction
Metacognition is first introduced by John Flavel in
1970. He described metacognition as cognition about
cognitive phenomena or better known as thinking about
thinking [1]. Dwoning [2] also revealed that

metacognition was thinking about thinking, or the second
level of cognition related to is the ability of self-reflection
of the ongoing cognitive processes and played an
important role in human awareness. Metacognition is
described as an act of self-monitoring and self-regulation
[3]. Metacognition refers to the deliberate use of cognitive
strategies to control cognition [4,5].
Desoete [6] stated that metacognition had three
apparatuses on problem-solving, including metacognition
knowledge, metacognition skills, and metacognition belief.
Metacognition knowledge is related to a person’s
declarative data, procedural data, and conditional data in
problem-solving [7]. Metacognitive skills are associated
to estimate skills, preparation skills, monitoring skills, and
assessment skills [8], while metacognitive reliance is
related to self-concept, self-efficacy, motivation, and the
concept of knowledge and learning [9].
Metacognitive skills have a contribution to learning
success [10] [11]. Metacognitive skills can help to
progress pupils' thoughtful services which in chance
affects their results. Developing students’ metacognitive
services is a treasured goal because these skills benefit
students in developed self-regulated pupils. Self-regulated
will be accountable for their personal learning
improvement and adapt their learning plans to realize the
demands of the mission [12]. Self-regulated learners will
become independent learners who can improve their
cognitive learning results because they can control their
learning process.
Metacognitive skill is an independent variable to
improve cognitive learning results [13]. The result of
cognitive learning has a significant correlation with the
students’ metacognitive skills. Fouche & Lamport [14]
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stated that metacognitive activities could improve students’
learning results. The research conducted that the students
consistently taught by using metacognitive skills had a
higher score on tests and showed significant improvement
in cognitive processes than those who were not taught by
using metacognitive skills. Metacognitive skills have a
positive connection with students’ learning achievement
[16]. The pupils who have respectable metacognitive
skills will also have good cognitive learning results [17]
[18].
Metacognitive skills play a significant role in many
types of activities, for example, questioning to selves,
self-control [19], reasoning, problem-solving, attention,
and memory [20, 21]. The use of metacognition is related
to the process of improving efficiency in learning
activities, such as a student regulating his learning habits
with variations, including how to organize his study time,
determining with whom he studies, and monitoring his
own learning success or with the help of others. These
processes can indirectly improve students’ cognitive
learning results.
Metacognitive skills are necessary for positive learning.
This enables students to be bright to achieve their
cognitive skills and to be aware of their faintness so that
they can improve their further actions. According to
Rahman, et al [16], metacognitive skills enable students to
make planning, follow developments, and monitor the
learning process. In this case, the role of the teacher is
very important in helping students to improve their
metacognitive skills. The students who use their
metacognitive skills have better performance than those
who do not use their metacognitive skills.
Metacognitive skills can be applied in the classroom
learning procedure, finishing the implementation of a
learning model that has the potential to empower
metacognitive skills. It can be trained through
constructivist learning. According to Peters [22], there is a
strong association among metacognitive skills and
constructivist learning activities. Constructivist learning
can improve metacognitive skills because constructivist
learning requires students to construct their own
knowledge [15]. The activity to construct their own
learning makes the students aware of the position of their
cognition when they construct their knowledge. As a
result, their metacognitive skills will be trained through
self-reflection, re-plan, review, and re-evaluating their
learning results [23].
There are many researchers who report that certain
learning models based on metacognitive skills will have
an encouraging correlation with students' cognitive
learning. [24-28]. The fact that metacognitive skills enable
the pupils to apply this process is an additional
consideration in determining the learning objectives to
organize, evaluate and manage the learning effectively in
order to achieve high academic achievement [29].
One of the cooperative and constructivist learning

models is the ERCoRe learning model. The characteristics
of ERCoRE learning model are: it increases pupils’
metacognitive skills, encourages the students to become
independent learners, and encourages the students to
always construct knowledge through cooperative activities
[30][31]; the steps of ERCoRe learning model consist of
(1) Eliciting by assigning tasks to students to discover
important concepts of reading passages through reading;
(2) Restructuring by directing the students to collaborate
with group members in constructing their knowledge in
the form of mind mapping; (3) Confirming which invites
the students to present their knowledge in order to gain
new information through discussions between groups; (4)
Reflecting, inviting the students to rearrange their
knowledge through mind mapping which is carried out
individually.
Research that uses the ERCoRe learning model by
looking at metacognitive skills and cognitive learning
outcomes does not yet exist. However, several research
results have proven that there is a correlation between
metacognitive skills and cognitive learning outcomes
through the application of different learning models. The
results showed that there was a strong correlation among
these variables at the implementation of a learning model.
The results of research conducted by [32] [33] show a
strong correlation between metacognitive skills and
cognitive learning outcomes. This is due to the fact that
metacognitive skills enable students to plan, monitor the
learning process, and reflect on the learning outcomes that
have been obtained.
This study examines the correlation between
metacognitive skills and cognitive learning outcomes of
middle school students who are trained using the ERCoRe
learning model.

2. Materials and Methods
The method used in this research is correlational, which
is designed to explore the correlation between
metacognitive skills and cognitive learning outcomes on
the application of the ERCoRe learning model in Biology
Learning in High Schools in Pangkep Regency, Indonesia.
This research was conducted for six months in the even
semester in 2016.
The population in this study was 88 students. The class
samples were selected using a random sampling technique.
The Sample selection conducted in this experimentation
has two-stage, school certain and class conclusive. İn
Substance, school choice found with the group the Student’
National Examination average in 9 state senior high school
in Pangkep. The Evidence was then evaluated using Anova
and pursued by Least Significant Difference test for
classifying school toward high academic achievers and low
academics. Formerly, 1 school from any group categories
for more sampling process.
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The secondary phase was appointing the experimental
and control class from the pair high academic achiever and
low academic achiever schools over the employment test,
in order to obtain a total sample of 66 students. The
conclusion of the employment test follows the selection of
two homologous classes. The degree was aimlessly
preferred as the experimental and control class. The
instrument used to measure the metacognitive skills was an
essay test integrated with a cognitive learning result test
with the total number of the test items as many as 10 items.
Before being used, the instrument was tried out to 40
students of class XII to control the validity and reliability
of the instrument. The research instrument was
administered before and after learning. The data of
metacognitive skills as well as of cognitive learning result
were obtained by using rubrics. The rubric of cognitive
learning results was adapted from [34] with a scale of 0-4,
and the rubric of metacognitive skills was developed by
Corebima [35] with a scale of 0-7. The Information was
analyzed using simple linear regression analysis to find out
the correlation between metacognitive skills and cognitive
learning outcomes.
The instruments in this study include the syllabus,
lesson plans, and student worksheets that were previously
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validated by two validators before use. Valid for syllabus
94.16, for essay and test for lesson plan 97.39, and for
worksheet 96.47. Validity learning outcomes integration
with metacognitive skills from 15 essay test items were
found to be valid. The test here was developed by
referring to the Cognitive 3 to Cognitive 6 levels of
Bloom's taxonomy. Furthermore, the data were analyzed
using the Pearson Correlation Test. The reliability of the
assessment (Essay test) was also done to establish that the
interview frequently reverses the Consistent variables.
The reliability was measured using Cronbach’s Alpha,
constitutional flexibility coefficient was 0.753.

3. Results
The research results of the correlation between
metacognitive skills and cognitive learning results by
using ERCoRe learning model are presented in Table 2.
Table 2 shows the correlation analysis with a significance
level of 0.000 which means that the correlation among
metacognitive skills and cognitive learning results is very
strong, with the contribution of 85.6 % and the linear
regression equation is Y = 0.880X + 13.11.

Table 1. Summary of ANOVA Test of the Correlation between Metacognitive Skills and Cognitive Learning of Senior High School Students taught
by using ERCoRe learning model.
Model

Sum of Squares

Df

3408.509
574.019
3982.528

1
31
32

Regression
Residual
Total

Mean Square

F

Sig.

3408.509

184.077

000b

18.517

(Source: personal document)
Table 2. Summary of Regression Correlation between metacognitive Skills and Students’ cognitive Learning Results
Model

R

R Square

Adjusted R Square

Std. Error of the Estimate

.925a

.856

.851

4.30311

1

(Source: personal document)
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4. Discussion
Results of this research confirmed that there is a
positive correlation between metacognitive skills and
cognitive learning results in the implementation of
ERCoRe learning model. This suggests that the increase
in metacognitive skills will be followed by an increase in
the students’ cognitive learning results. This research is in
line with the research result of Kristiani, (2009); Singh,
(2012); Bogdanovic et al, (2015) [36-38] who reported
that metacognitive skills had a positive and significant
correlation with learning results in science learning.
A strong correlation between metacognitive skills and
cognitive learning results is due to the implementation of
learning models. According to Corebima (2010), the
empowerment of metacognitive skills in learning can be
done completely through the habituation of cognitive
learning strategies, as well as through the implementation
of appropriate learning strategies. The research results by
Sumarno [40] Rahman & Phillips [41] and Palennari [3]
have revealed that there was a correlation between
metacognitive skills and cognitive learning results because
of the implementation of learning models. The higher the
students 'metacognitive skills are, the higher their learning
results will be. Conversely, the lower the students’
metacognitive skills are, the lower their learning results
will be.
Correlation between metacognitive skills and cognitive
learning results is proven to be positive; training
metacognitive skills can make the students aware of
learning, planning their learning, controlling their learning
process, and evaluating their ability as learners, and
reflecting on their learning, including assessing their
weaknesses and strengths. The results of this research are
consistent with Camahalan & Faye [42] who reported that
there was a significant positive correlation between
academic accomplishment and the use of self regulation
strategies, beliefs, and intuition regarding the ideas to
solve problems and how the ideas resolved problems [43].
In addition, it appears that metacognitive skills help
students improve their motivation in learning [44].
The results of research conducted by Bogdanovic, et al
[38] show that there is a correlation between
metacognitive skills and academic abilities; the
advantages of metacognitive skills include helping
students become students who are responsible for their
achievements, adjusting their learning strategies so as to
achieve the desired learning goals. Arezlvarez [45]
suggested that metacognition plays an important role in
learning achievement.
The contribution of metacognitive skills toward
cognitive learning of class XI senior high school students
who were taught biology lessons by using ERCoRe
learning model was as much as 85.6%. The use of
metacognition is related to the process of efficiency in
improving learning activities, such as a student regulating

his learning habits with variations, including how to
organize his study time, determining with whom he
studies, and monitoring his learning success by himself or
with the help of others. These processes can indirectly
improve the students’ cognitive learning results. Fouche
& Lamport [14] stated that metacognitive activities would
improve students’ learning.
Metacognitive skills correlate positively to cognitive
learning outcomes. The results showed students who have
metacognitive skills that develop will show a positive
relationship with cognitive learning outcomes [46].
According to Veenman et al, [10], someone who develops
metacognitive skills has a positive contribution to the
learning process [9]. These results indicate that the
development of metacognitive skills can cause an increase
in learning outcomes. As such, metacognition is an
important component of intelligence and cognition and has
a significant influence on academic success.
This significant contribution is caused by the fact that
the students’ metacognitive skills are gradually
empowered at every syntax of ERCoRe learning model.
For example, at the first stage of the syntax of ERCoRe
learning model Eliciting, the activities are reading the
learning material to be learned in the classroom.
According to Chellamani [46], by reading, the students’
metacognitive skills can be empowered because they
understand explicitly and implicitly about the demands of
the task, identify the important aspects of a message,
focus on the main content, concentrate on the ongoing
activities to determine whether what understood is correct
or not, ask himself if the goal is already accomplished,
and take corrective action if there is a misunderstanding.
Ahmadi, Ismail, & Abdullah [47] stated that
metacognitive strategies could provide opportunities for
students to do planning before reading, control the process
of reading, and evaluate themselves.
The second stage is Restructuring. This is an activity in
which the students construct their own knowledge after
reading through mind-mapping activity. The use of mind
mapping is a part of metacognition [48]. According to
Tanriseven [49], the use of mind mapping in learning can
develop student's self-regulated learning skills. Buzan [50];
Şen & Çoban, [51] added that mind mapping helped the
students to remember information more easily than using
traditional noting techniques. Various studies have
revealed many positive effects of mind mapping in the
teaching and learning process, one of which is to improve
students' metacognitive skills [52].
The third stage is confirming, as an activity in which the
students confirm their knowledge through group
discussions. Discussions among students enable them to
find answers to the problems together. Each student has the
opportunity to monitor and evaluate the results of their
thought and the thoughts of the other students as partners.
The process of comparing cognitive activities also
indicates that the students’ metacognitive skills are well
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empowered [53]. The students who learn in small groups
have a tendency to train their metacognitive skills better
than those who learn by listening to a lecture from the
teacher.
The last stage of this learning model is reflecting. The
reflecting activity is done by recreating a mind map
independently. The reason for remaking the mind map is to
know the changes in the students' knowledge after
experiencing the previous stages and to reinforce the
knowledge gained. The mind map allows students to create
visual images to improve their learning [54], and it can be
used as metacognitive tools that enable them to make a
connection with the learning material in a meaningful way
[55] The Mind mapping stage makes the teacher play a role
in guiding the students to experience learning that enables
them to discover principles and construct their
understanding independently [56] [57].
When compared to other learning models like GI, TTW,
and TPS, the percentage of the relative contribution of
ERCoRe learning model is 85.6% higher than that of the
Group Investigation integrated with Think Talk Write
learning model with the percentage of the relative
contribution as much as 7,77% [58] and that of the TPS
learning model with the relative contribution as much as
80,9% [59].
It can be proven that although the ERCoRe learning
model is a relatively new learning model, it has contributed
the same or even higher than other learning models. The
students’ metacognitive skills should not be developed by
itself, but it should be prepared well, and the students
should be made accustomed to a learning environment
which requires them to implement metacognitive skills [60]
[61]. Such a learning environment provides the opportunity
for pupils to practice self-directed that reassures them to be
self-controlled and allows them to discover more facts
about topics such as being forced to read a particular topic
so that they get a better awareness of dissimilar issues.
With the learning process, the pupils are trained to learn
independently, to do research by themselves, to filter
irrelevant information and to focus on more significant
things, teamwork, problem-solving, and learn how to apply
concepts of a problem. It supports pupils to engage in
additional information and makes them responsible for
their learning. Metacognitive skills can be skilled to the
pupils to improve their learning because constructing
knowledge requires not only cognitive elements but also
the metacognitive element [25]
According to Corebima [62], learning in Senior High
Schools and Universities should be based on learning
models. In this case, as a facilitator, the teacher should
select and implement a variety of innovative learning
models. Several vital phases to explain metacognitive skills
are as: (a) explain the pupils that learning is not incomplete
in amount, and the individual's ability in learning can be
modified, (b) teach the students how to usual learning areas
and plan for their achievement, and (c) provide the pupils
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with many occasions to preparation monitoring their
learning actions. Instill the students that these things are
important as well as are for the students themselves [62].
The students’ learning results can be said to be qualified
if the students are able to consciously control their
cognitive processes continually, which consequently
improves their metacognitive skills. Overall the outcomes
of this research found that there is a significant correlation
between metacognitive skills and cognitive learning results
of class XI Senior High School students in Pangkep
District at the implementation of ERCoRe learning model.

5. Conclusion
Grounded happening the results and discussion of this
research, it can be determined that at the implementation
of ERCoRe learning model, there is a significant
correlation between metacognitive skills and cognitive
learning results, with the influence of 85.6% and the linear
regression equation is Y = 0.880X + 13.11.

6. Suggestions
The results of this research provide information to
educators that to improve students’ cognitive learning
results continuously requires empowering the students’
metacognitive skills through cooperative learning models
based on a constructivist approach, and one of which is
the ERCoRe learning model.
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