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Abstract.Nervous system material is very complicated to learn so it needs thinking skills to
develop understanding and improve cognitive performance that is using metacognitive skills.
The purpose of this study is to analyze the metacognitive skills of junior high school students
on regulation system material with different academic abilities.This research is a qualitative
descriptive study. The research method uses a mix method (qualitative and quantitative).
Qualitative data in the form of descriptive based on observations. Quantitative data are in the
form of the MAI (Metacognitive Awareness Inventory) test based on MAI indicators, namely
Knowledge About Cognition and Regulation of Cognition. This study into 3 categories,
namely students with high, medium and low academic abilities. The results of the
metacognitive research with high academics obtained an average value of 59.45, metacognitive
with moderate academics obtained an average value of 60.44 and metacognitive with low
academics obtained an average value of 59.45

1. Introduction
The material of the nervous system is very important to learn because all activities are coordinated by
nerves. In studying the nervous system can be developed in real life but on the mechanism of the
nervous system many students have difficulty because too much information must be absorbed and a
lot of complicated processes that must be understood, therefore understanding is needed to develop the
concepts of studying the nervous system material. Many students cannot develop their understanding
of the concepts of the nervous system because between the acquisition of knowledge and the process is
not well integrated so that many students have difficulty in the learning process [1] and [2]. The
current learning process requires students to develop thinking skills through experience [3]. One of
these skills is metacognitive skills to help students think and choose learning strategies in
understanding the mechanism of the nervous system. Metacognitive skills are basically already
possessed by human beings themselves, metacognitive is the awareness of thinking on one's ability to
learn that includes how well learning is done, what is and is not yet known [4], this is appropriate for
studying the nervous system material because there are many the process in it that must be understood.
Metacognition consists of three aspects, namely planning, monitoring and evaluation [5].

Metacognition as one of the 21st century skills is very important to be taught to produce
independent students [6]. Previous research conducted by [7] that metacognitive skills can help
students develop thinking skills, problem solving and involvement in thinking so students have high
memory. In research [8] metacognition skills can improve students' reasoning skills. In Jang's [9]
research metacognition skills represent ways of teaching that increase student autonomy and
involvement but teacher pays less attention to differences in students' academic abilities.

The level of learning success can be influenced by different academic abilities [10]. So far,
metacognitive skills in learning nervous system material with different academic abilities have not
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received attention even though different academic achievement of students is influenced by their
ability to manage metacognition [11]. The teacher must strive for students to achieve the abilities set
by the curriculum. Based on this description, it is necessary to analyze metacognitive skills in learning
science with different academic abilities.

2. Methodology

The population of this research is the XI grade students of SMP in Banyuwangi with a sample of 130
students. Students in one sample class are given daily test questions about the nervous system that
must be solved using problem solving methods that aim to explore students' metacognitive skills. Data
collection techniques using test techniques to measure metacognitive skills, namely MAI
(Metacognitive Awarness Inventory) test based on MAI indicators, namely Knowledge About
Cognition, Monitoring and Evaluation. The assessment instrument uses a Likert scale from 1 to 4,
from strongly disagreeing to strongly agreeing. MCA-I scores in the form of a mean in each category
of academic ability (high, medium and low) then the test results are sorted by highest to lowest, where
the higher the value of metacognitive skills the better.

Data analysis on this research is quantitative and qualitative (mix method). Quantitative data is
generated from the MAI (Metacognitive Awareness Inventory) test results. Analysis of the results of
the MAI (Metacognitive Awarness Inventory) test is then presented based on aspects that are
examined with different academic abilities. The qualitative data generated in the form of descriptions
of student answers from different academic abilities is presented based on MAI indicators. The criteria
for academic grouping can be seen in the following table:

Table 1. Grouping academic categories.

Category Criteria

80 -100 Low
50-79 Medium
0-49 High

In the three groups of academic abilities, 1 student was chosen as the research subject to be chosen by
considering students' ability to answer the problem solving of the nervous system material based on
metacognitive indicators, namely planning, monitoring and evaluation [12]

3. Result
Three aspects of metacognitive skills measured include planning (planning), monitoring (monitoring),
and evaluation (evaluation) obtained as follows.

Table 2. Results of analysis of metacognition skills per aspect.

N Minimum Maximum Mean  Std. Deviation
knowledge 130 25 88 59,38 14,914
monitoring 130 25 94 59,28 12,529
evaluation 130 30 90 59,19 13,393
Valid N (listwise) 130

The MAI (Metacognitive Awarness Inventory) test is used to see the level of metacognitive
skills students have. The level of metacognitive skills of students is seen by conserving the scores
obtained in each aspect. In the aspect of knowledge the highest average of 59.38 is obtained because in
this aspect students can provide information based on what they know: On the monitoring aspect an
average of 59.28 students was obtained, many of which had not used the learning strategy in solving
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problems, while on the Evaluation aspect an average of 59.19 students had not yet introspected
themselves to review what was done.
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metacognition of students metacognition of students metacognition of students
with high academic with moderate academic with low academic

Figure 1. Metacognitive skills with different academics.

Metacognitive skills are analyzed based on different academic scores using daily test scores on
learning science in the nervous system material. Metacognitive students with high academic values
obtained an average value of 59.45, metacognition of students with moderate academic values
obtained an average value of 60.44 and metacognition with low academic values obtained an average
value of 57.12.

4. Discussion

This is the same as research conducted by [13] that students who have high critical thinking skills have
high metacognitive skills. From these three categories, 1 student was chosen to be the subject of
research in answering questions about the nervous system to analyze their metacogical skills. This
research analyzes metacognition skills with different academic activities, given test questions on the
material of the nervous system as follows:
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Figure 2. Mechanisms of reflex motion.

In reflex motion, impetus that comes from the receptor is not all the way to the brain, in the
picture the short path that is crossed by excitatory causes reflex motion. This type of reflex is related
to the connecting nerve. Students are given a test about the material of the nervous system in Figure 1.
Below will be explained aspects of students' metacognitive skills based on different academics.
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4.1. Metacognition of students with high academic
In this study one of the answers chosen from 1 student who has high academic ability is a student with
a value of 100.

Figure 3. Subject's answer 1.

Here are the answers to students subject of the answers chosen from 1 student who has high academic
ability is a student with a value of 100. Here are the answers to students subject of the answers chosen
from 1 student who has high academic ability is a student with a value of 100. Here are the answers to
students subject of the answers chosen from 1 student who has high academic ability is a student with
a value of 100. Here are the answers of students.

4.2. Metacognition of students with medium academic
In this study one of the answers chosen from 1 student who has moderate academic ability is a student
with a value of 70. Following are the answers of students.

Figure 4. Subject's answer 2.

In the planning aspect, students can provide information and find out the type of information that is
most important for learning. Students can remember information well by writing down information
they know. In the aspect of monitoring the student can explain what he is doing correctly and what he
first did. Students also use strategies to be able to understand the mechanism of reflex motion by
explaining the mechanism of reflex motion. In the aspect of evaluation students still do not realize the
importance of the material of the nervous system in everyday life so that the students' answers are not
given examples of the events of the reflex motion in everyday life. This study is the same as research
conducted by [14] that metacognitive with moderate academic still does not meet the metacognitive
indicators in the evaluation aspect.
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4.3. Metacognition of students with low academic
In this study one of the answers chosen from 1 student who has moderate academic ability is a student
with a value of 40. Following are the answers of students.

Figure 5. Subject's answer 3.

In the planning aspect, students can provide information but are not written correctly, this has not fully
met the metacognitive indicators on the planning aspect. In the aspect of monitoring students are not
been able to choose strategies to solve problems so they do not meet the metacognitive indicators on
the monitoring aspects. In the aspect /of evaluation students still do not realize the importance of the
material of the nervous system in everyday life so that the students' answers are still in the form of
understanding, thus students have not met the metacognitive indicators in the evaluation aspect From
the results of this study have similarities with research conducted by [15] and [16] that the academic
ability of students regarding metacognitive awareness is more dominant in the medium criteria, while
the average ability of metacognitive awareness is in the low category.

5. Conclusion

Based on the research results obtained metacognitive skills of students with high academics obtained
an average value of 59.45, metacognitive students with moderate academics obtained an average value
of 60.44 and metacognitive students with low academics obtained an average value of 59.45. Students
with high academic ability meet metacognitive skills indicators in aspects of planning, monitoring and
evaluation. Students with academic abilities are meeting indicators of metacognitive skills in the
planning stage, but have not fully met indicators of metacognitive skills in the aspects of monitoring
and evaluation, while students who have low academic ability have not met indicators of
metacognitive skills in aspects of planning, monitoring and evaluation in solving problems in the
material nervous system.
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