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Abstract: The 21st century skills that must be possessed by pre-service biology
teachers is metacognitive skills. Metacognition refers to a person's abilities about
his cognition and everything related. This descriptive study aims to describe the
level of metacognitive skills of pre-service biology teachers. The data collection
procedure was carried out by a metacognitive skill rubric that integrated with essay
test. The subjects of this study were 70 of pre-service biology teacher at Universitas
Islam Negeri Mataram in the 2021/2022 academic year. The research data were
analyzed descriptively by determining the percentage of metacognitive skill levels.
The results showed that the mean level of pre-service biology teachers’
metacognitive skills was “starting to develop” (44.35). The pre-service teachers with
“have so developed category” occupies the highest percentage (41%), while the
lowest percentage is occupied by the category of “still very risky” and “very well
developed” with a percentage 6% of each.
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Introduction

21st century learning provides many challenges
that must be faced, namely empowering thinking skills.
Thinking skills are needed to solve problems and
various challenges (Yusnaeni et al., 2017) that are
increasingly complex. To face this challenge, a
prospective professional teacher namely pre-service
biology teacher must have various thinking skills,
especially higher order thinking skills (Sugiharto et al.,
2019). According to Greenstein (2012), to deal with the
development of information and technology in the 21st
century, the development of thinking skills is needed,
including metacognition skills.

Referring to the cognitive dimensions of Bloom's
taxonomy  (Krathwohl, 2017, Wilson, 2016),
metacognitive knowledge is a form of knowledge that
occupies the highest position, and in learning it is
equivalent to the dimensions of high-level cognitive
processes, namely C4, C5 and C6. This means that
higher-order thinking skills are needed to be able to
learn metacognitive knowledge. Metacognition has an
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important role in the learning process (Frenkel, 2014)
including improving thinking abilities (Yusnaeni et al.,
2017).

Metacognition refers to a person's ability to think
and everything related to it. In addition, metacognition
also refers to a person's awareness of his or her abilities
in planning, monitoring, and assessing cognition and
performance (Greenstein, 2012). According to Shetty
(2014), metacognition is needed in processing
information that occurs in the learning process. Likewise
with metacognitive skills.

According to (Jjirana et al.,, 2018) metacognitive
skills as a person's capacity to organize, manage, and
alter stages in problem-solving as well as plan for
accomplishing established objectives. That is to state,
efforts to address problems often involve the use of
metacognitive skills. The description of metacognitive
skill of students gives descriptions of their cognitive
capabilities and the challenges they face when trying to
solve problems. These descriptions could take the shape
of concepts or other knowledge that they need to solve
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difficulties, thinking level, understanding level on the
primary materials of the problems, etc.

The role of metacognitive skills in the learning
process is related to students' ability to analyze,
complete tasks, exercise self-control, make decisions and
improve performance (Madang et al., 2021; Saputri et al.,
2020). These various abilities and skills can be developed
in the learning process with certain models and
characteristics of learning materials, according to the
abilities to be developed (Dewi et al., 2018). Biology has
characteristics as both a product and a process
(Zubaidah et al., 2013). As a product, biology is studied
through material content obtained from research results
in the form of knowledge that is both factual and
conceptual. As for the process, biology is studied
through a series of activities or procedures or
observation steps that refer to the scientific method to be
able to find knowledge. In this case, various abilities and
skills can be developed through Biology learning
content, including microbiology learning.

Microbiology is a branch of biology that deals with
micro-sized living things, and everything related to
them (Tortora et al., 2018). Therefore, learning
microbiology is inseparable from the characteristics of
Biology as a product and process. Studying
microbiology is closely related to working in the
laboratory. In this context, accuracy, precision, and
prudence in work are important things that must be
considered. In addition, studying microbiology also
requires analytical skills, the ability to find and solve
problems, make conclusions, and reflect as a form of
control over the work done. These activities are closely
related to metacognitive skills as part of higher order
thinking skills.

So far, microbiology learning at UIN Mataram takes
place with a pattern of giving project assignments, class
discussions and practicums. This learning pattern is
applied in the hope of empowering students' thinking
skills, including metacognition skills. In this regard, it is
necessary to conduct an analysis that examines the
metacognitive skills of prospective biology teacher, as an
initial effort to determine further steps to realize higher
quality biology learning, especially those related to
empowering students” thinking skills. According to
Dewi et al. (2017), the ability of a teacher to foster student
competence will depend on his metacognitive
proficiency

Method

This descriptive research was conducted in the
second semester of the 2021 academic year. The
population consisted of pre-service biology teacher in 6th
grade of Universitas Islam Negeri Mataram. While the
sample was 70 pre-service biology teachers.
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The instrument used in this study was an integrated
metacognitive skill rubric of essay tests (Corebima,
2009). The questions that are used to measure
metacognitive skills refer to the dimensions of cognitive
processes in Bloom's taxonomy which are included in
the category of higher order thinking skills. In addition
to the accuracy of the answers given, the parameters
measured include answers to questions using their own
sentences,  systematically  arranged, logically,
grammatical accuracy, and answers with reasons. The
guideline for scoring metacognition skills starts from
zero (0) to 7, while the level of metacognition skills refers
to the guidelines used by (Nurman et al., 2018) which are
shown in Table 1.

Tabel 1. Level of Metacognitive Skill Guide

Score Category
81<X-100 Very Well Developed
61<X<80 Well developed
41 <X <60 Starting to develop
21 <X <40 Not So Developed
X <20 Still Very Risky

Furthermore, the research data were analyzed
descriptively, namely by determining the category of
metacognitive skill level which was then arranged in the
form of a percentage so that the condition of the
metacognitive skills of the research subjects could be
clearly described.

Result and Discussion

One of the executive function processes, which is
important to the learning process, is metacognition. The
students will be able to successfully regulate their
learning styles and determine the best times to learn if
they possess metacognitive skills (Fauzi et al., 2019). For
lecturers, knowing the initial description of students'
metacognitive abilities is advantageous since it can
guide them in choosing the most effective teaching
methods, procedures or strategies employed to lessen
their difficulties. The ability to think, articulate ideas
explicitly, and comprehend something is referred to as
metacognition (Zubaidah et al., 2018). In the context of
this study, students' metacognitive skills are described
in relation to their comprehension of the subject matter,
which is the subject of microbiology courses, as well as
their capacity to articulate ideas in solving microbiology
problems discovered.

The data of these research shows that the
metacognitive skills of prospective biology teachers are
in several categories ranging from the lowest level (still
very risky) to the highest level, which is very well
developed. The description of the distribution of
metacognitive skills values is presented in Table 2.
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Tabel 2. The Description of Metacognitive Skills Score

Option Score
The highest score 95.24
The lowest score 14.29
Mean 44.35
Percentage below mean score 57%
Percentage above mean score 43%

Referring to Table 2, it is known that the mean score
of the metacognitive skills of pre-service biology
teachers who are the subject of this study is 44.35 with
the highest score of 95.24 and the lowest score of 14.29.
The percentage of pre-service biology teachers with
scores below the mean score is 57%. Higher than the
number of pre-service biology teachers with
metacognitive skills scores above the mean score. Based
on the level analysis of the category of metacognitive
skills, prospective biology teachers at the Universitas
Islam Negeri Mataram are in the category of starting to
develop. This finding is higher than the results of
previous studies on the metacognitive skills of
prospective biology teachers (Nurman et al., 2018). The
percentages of each level of metacognition skills in this
study are presented in Table 3.

Table 3. Percentage of Metacognitive Skill Level

Level of Metacognitive Skill Frequency Percentage (%)

Category

Still Very Risky 4 6
Not So Developed 29 41
Starting to develop 23 33
Well Developed 10 14
Very Well Developed 4 6

Based on Table 3, the metacognitive skills of
prospective biology teachers with the category of “not so
developed” have the highest percentage (41%), almost
half of the number of prospective biology teachers who
are research subjects. Furthermore, the category of
metacognitive skills with the lowest percentage is the
category that is still very risky and developing very well.

Comparison of the percentage of categories of
metacognitive skill levels of prospective biology
teachers is shown in Figure 1.
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Figure 1. Comparison of metacognitive skill’s level
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Description: 1. Still Very Risky
2. Not So Developed
3. Starting to Develop
4. Well Developed
5. Very Well Developed

These results indicate that in the microbiology
learning process, the metacognitive skills of prospective
biology teacher have not been empowered properly.
This is evidenced by the number of prospective biology
teachers in the category that has “not so develop” and
“starting to develop”, occupying a percentage of almost
75% (not so develop 41% and starting to develop 33%).
These results show that the metacognitive skills of
aspiring biology teachers are still at the level of
awareness of thinking processes and the capacity to
develop them, as well as the recognition of thinking
strategies. This is in reference to the aspects of
metacognition that must be instilled in students. The five
components of metacognitive competence are:
conceptual understanding linked with procedural
experience; awareness of thinking process and capacity
to develop it; introduction of thinking strategies;
evaluative procedural reflection; application of
knowledge and procedural experiences in other contexts
(Dewi et al., 2018; Robillos et al., 2022).

According to Nunaki et al. (2019), Palennari (2016),
Palennari et al. (2018) in every learning process,
metacognitive skills need to be developed. To increase
students' high-level capabilities, which will enhance the
quality of education, metacognitive skills must be
cultivated and strengthened in students (Dewi et al,,
2018). The development and empowerment of
metacognitive skills is carried out with the aim of
forming student independence in learning. This
independence is closely related to students' cognitive
abilities (Nurman et al., 2018). Therefore, if the learning
process does not empower metacognitive skills, it will
influence the level of student cognition. In this case,
students are not trained enough to know the extent of
their ability to use, manage and control their thinking
abilities.

There are 6% of students whose metacognitive
skills are in the category of still very at risk. This
condition is thought to be related to the habits of
students who are still not adapted to the academic
culture in higher education which requires students'
independence in learning beyond their independence
when they were at the previous education level. Thus,
when students are not independent enough in their
learning, they will have difficulty in following the
learning process. The initiative of students to prepare
themselves well before taking part in the lecture process
also affects this. Students who have prior knowledge
before the lecture process takes place are believed to be
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able to more easily understand the lecture material and
build their knowledge more easily (Bahri et al., 2017)

The ability of students to manage and assess their
style of thinking and learning is crucial for student
independence in learning. Metacognition, particularly
metacognitive regulation, is intimately related to self-
regulation and appraisal. Palennari (2016) stated that
planning, information =~ management  strategy,
monitoring, correction, and assessment were the
metacognitive regulation indications.

These results also indicate that maximum attention
and effort is needed in the microbiology lecture process,
to improve the metacognitive skills of prospective
biology teacher students. Mamu (2014), stated that the
development of students' self-potential in thinking can
be a basis for consideration in planning, implementing,
and evaluating the learning process. Some efforts that
can be done are by maximizing the application of
learning models that are able to empower metacognitive
skills. Several previous studies have reported that
various types of learning models are proven to be able
to improve metacognitive skills, whether these learning
models are applied independently or in combination
with other learning models. Among these learning
models are project-based learning, problem-based
learning, inquiry learning, and cooperative learning
combined with metacognitive strategies (Aloysius, 2016;
Kristiani et al., 2015; Listiana et al., 2016; Nunaki et al.,
2019; Ramdiah et al., 2014).

Project-based learning models can improve
students' metacognitive skills because in this learning
model students are required to be able to design and
plan a project to obtain the desired results (Mahasneh et
al.,, 2018; Musa et al., 2012). In this activity students are
forced to think, use their abilities in analyzing,
controlling project implementation, and making
decisions more optimally. These activities are thinking
activities that become indicators of metacognitive skills
(Greenstein, 2012).

In addition to applying the learning model, certain
learning strategies that match the characteristics of the
biological material can also be applied to improve
students' metacognitive skills. One of the deciding
variables in this situation is the teacher's capacity to
select and determine learning activities through the
application of appropriate learning models or strategies.
The learning process, as well as the growth of thinking
and metacognitive skills and the achievement of student
learning outcomes, will all be impacted by the choice of
appropriate learning activities (Blajvaz et al., 2022; Putri
et al., 2022).

Teachers can practice a metacognitive culture that
encourages greater learning by giving students
opportunities to identify their difficulties, asking them
to find difficulties and admit them, and integrate their
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reflections into their learning assignments (Madang et
al., 2021). The STEM approach is a method that can be
used to teach metacognitive skills. Research that shows
the effect of STEM integration in problem-based
learning practices shows that it is suitable for improving
students' cognitive abilities thus metacognitive skill
(Cencelj et al., 2020; Putri et al., 2022). Furthermore
Listiana et al. (2016), revealed that investigation group
learning combined with the Think Talk Walk (TTW)
strategy was able to improve metacognitive skills. The
strategy of making a summary of reading results,
making questions, predicting, and clarifying answers
are learning strategies that can be applied to empower
metacognitive skills (Mamu, 2014).

Conclusion

The metacognitive skills of pre-service biology
teacher at Universitas Islam Negeri Mataram are on
average at the level of starting to develop. The group of
pre-service teachers with the category of metacognitive
skills that have not so develop occupies the highest
percentage, while the lowest percentage is occupied by
the group with the category of still very at risk and
developing very well.

References

Aloysius, D. C. (2016). The analysis of the teaching habit
effect based on conventional learning in
empowering metacognitive skills and critical.
International Journal of Academic Research and
Development, 1(5), 64-69.

Bahri, A., & Idris, 1. (2017). Teaching Thinking:
Memberdayakan Keterampilan = Metakognitif
Mahasiswa melalui PBLRQA (Integrasi Problem-
based Learning dan Reading, Questioning, &
Answering). Seminar Nasional LP2M UNM.

Blajvaz, B. K., Bogdanovi¢, 1. Z., Jovanovi¢, T. S,
Stanisavljevi¢, J. D., & Pavkov-Hrvojevié, M. v.
(2022). The Jigsaw Technique in Lower Secondary

Physics Education: Students” Achievement,
Metacognition and Motivation. Journal of Baltic
Science Education, 21(4), 545-557.

https:/ /doi.org/10.33225/jbse/22.21.545

Cencelj, Z., Abersek, B., Flogie, A., & Kordigel Abersek,
M. (2020). Metacognitive Model for Developing
Science, Technology and Engineering Functional
Literacy. Journal of Baltic Science Education, 19(2),
220-233. https:/ /doi.org/10.33225/jbse/20.19.220

Corebima, A. D. (2009). Metacognitive Skill
Measurement Integrated in Achievement Test. In
SM310509ADC.

Dewi, N. R., Kannapiran, S., & Wibowo, S. W. A. (2018).
Development of Digital Storytelling-Based Science

2920



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Teaching Materials to Improve Students’
Metacognitive Ability. Jurnal Pendidikan IPA
Indonesia, 7(1), 16-24.

https:/ /doi.org/10.15294 /jpii.v7i1.12718

Dewi, N. R., Wibowo, W. A., & Savitri, E. N. (2017). The
Analysis of Science Learning Sources Reviewed
from The Metacognitive Ability of The VII Grade
The Students of SMP Negeri 2 Boja. Unnes Science
Education Journal, 6(2), 1635-1647.
http:/ /journal.unnes.ac.id/sju/index.php/ usej

Fauzi, A, & Sa'diyah, W. (2019). Students’
metacognitive skills from the viewpoint of
answering biological questions: Is it already good?
Jurnal Pendidikan IPA Indonesia, 8(3), 317-327.
https:/ /doi.org/10.15294 /jpii.v8i3.19457

Frenkel, S. (2014). Metacognitive Components in
Learning to Learn Approaches. International Journal
of Psychology: A Biopsychosocial Approach, 14, 95-
112. https:/ /doi.org/10.7220/2345-024X.14.5

Greenstein, L. (2012). Assessing 21st Century Skills. SAGE
Publications.

fjirana, 1., & Supriadi, S. (2018). Metacognitive Skill
Profiles of Chemistry Education Students in
Solving Problem at Low Ability Level. Jurnal
Pendidikan =~ IPA  Indonesia,  7(2),  239-245.
https:/ /doi.org/10.15294/jpii.v7i2.14266

Krathwohl, D. R. (2017). A Revision of Bloom’s

Taxonomy: An Overview., 41(4), 212-218.
doi:10.1207/s15430421tip4104_2.  Theory  Into
Practice, 41(4), 212-218.

https:/ /doi.org/10.1207 /s15430421tip4104

Kristiani, N., Susilo, H., Rohman, F., & Aloysius, D. C.
(2015). The contribution of students’ metacognitive
skills and scientific attitude towards their academic
achievements in biology learning implementing
Thinking Empowerment by Questioning (TEQ)
learning integrated with inquiry learning (TEQI).
International Journal of Educational Policy Research
and Review, 2(9), 113-120.
https:/ /doi.org/10.15739/IJEPRR.020

Lestari, P. B., & Mistianah, M. (2020). Media Flipbooks
Terintegrasi Edmodo Mikrobiologi Sebagai Upaya
Pemberdayaan Kemampuan Metakognisi
Mahasiswa di Masa Pandemi Covid-19. Jurnal
Kependidikan: Jurnal Hasil Penelitian Dan Kajian
Kepustakaan Di Bidang Pendidikan, Pengajaran Dan
Pembelajaran, 6(3), 373.
https:/ /doi.org/10.33394/jk.v6i3.2922

Listiana, L., Susilo, H., Suwono, H., & Suarsini, E. (2016).
Empowering students” metacognitive skils
through new  teaching strategy  (group
investigation integrated with think talk write) in
biology classroom. Journal of Baltic Science
Education, 15(3), 391-400.

December 2022, Volume 8, Issue 6, 2917-2922

Madang, K., Tibrani, M. M., & Santoso, L. M. (2021).
Analysis of pre-service biology teachers’
metacognitive skills on invertebrate zoology.
Journal of Physics: Conference Series, 1731(1).
https:/ /doi.org/10.1088/1742-
6596/1731/1/012006

Mahasneh, A. M., & Alwan, A. F. (2018). The Effect of
Project-Based Learning on Student Teacher Self-efficacy
and Achievement. 11(3), 511-524.

Mamu, H. D. (2014). Profil Keterampilan Berpikir Kritis
dan Metakognisi Siswa dalam Pembelajaran IPA
Biologi di SMP. SMP. Mamu, H. D, 17(3), 38-48.

Musa, F., Mufti, N., Latiff, R. A., & Amin, M. M. (2012).
Project-based learning (PjBL ): inculcating soft skills in
21 century  workplace.  59(2006),  565-573.
https:/ /doi.org/10.1016/j.sbspro.2012.09.315

Nunaki, J. H.,, Damopolii, I., Kandowangko, N. Y., &
Nusantari, E. (2019). The Effectiveness of Inquiry-
Based Learning to Train the Students’
Metacognitive Skills Based on Gender Differences.
International Journal of Instruction, 12(2), 505-516.
https:/ /doi.org/10.29333/1ji.2019.12232a

Nurman, R., Hala, Y. & Bahri, A. (2018). Profil
Keterampilan Metakognitif dan Sikap Ilmiah
Mahasiswa Jurusan Biologi FPMIPA UNM.
Prosiding ~ Seminar ~ Nasional — Biologi ~ Dan
Pembelajarannya, 371-376.

Palennari, M. (2016). Exploring The Correlation Between
Metacognition and Cognitive Retention of
Students Using Some Biology Teaching Strategies.
Journal of Baltic Science Education, 15(5), 617-629.
https:/ /doi.org/10.33225/jbse/16.15.617

Palennari, M., Taiyeb, M., & Saenab, S. (2018). Profile of
Students” Metacognitive Skill Based on Their
Learning Style. Journal of Physics: Conference Series,
1028(1). https:/ /doi.org/10.1088/1742-
6596,/1028/1/012030

Putri, A., Lengkana*, D., & Jalmo, T. (2022). Teacher’s
Perceptions of Electronic Multi Representation
STEM based Worksheet to Improve Student’s
Metacognitive Ability. Jurnal Pendidikan Sains
Indonesia, 10(3), 606-622.
https:/ /doi.org/10.24815/jpsi.v10i3.25052

Ramdiah, S., & Corebima, A. D. (2014). Learning Strategy
Equalizing Students’ Achievement, Metacognitive, and
Critical ~ Thinking  Skills. ~ 2(8),  577-584.
https:/ /doi.org/10.12691/education-2-8-3

Robillos, R. J., & Bustos, L. G. (2022). Learners’ Listening
Skill and Metacognitive Awareness through

Metacognitive ~ Strategy  Instruction  with
Pedagogical Cycle. International  Journal —of
Instruction, 15(3), 393-412.

https:/ /doi.org/10.29333/1ji.2022.15322a
Saputri, W., & Corebima, A. D. (2020). The Correlation
between Metacognitive Skills and Cognitive

2921



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Learning Results of Biology Pre-service Teachers
on Different Learnings. Journal of Turkish Science
Education, 17(4).
https:/ /doi.org/10.36681/ tused.2020.40

Shetty, G. (2014). A Study of the Metacognition Levels of
Student Teachers on The Basis of Their Learning
Styles. IOSR Journal of Research & Method in
Education (IOSRJRME), 4(1), 43-51.
https:/ /doi.org/10.9790/7388-04154351

Sugiharto, B., Corebima, A. D., Susilo, H., & Ibrohim.
(2019). The pre-service biology teacher readiness in
Blended Collaborative Problem Based Learning
(BCPBL). International Journal of Instruction, 12(4),
113-130. https:/ /doi.org/10.29333/1ji.2019.1248a

Tortora, G. J., Funke, B. R, & Case, C. L. (2018).
Microbiology: an introduction.

Wilson, L. O. (2016). Anderson and Krathwohl Bloom’s
Taxonomy Revised Understanding the New
Version of Bloom’s Taxonomy. The Second Principle,
1-8.
https:/ / quincycollege.edu/content/uploads/An
derson-and-Krathwohl_Revised-Blooms-
Taxonomy.pdf%0Ahttps:/ / thesecondprinciple.co
m/ teaching-essentials/beyond-bloom-cognitive-
taxonomy-
revised/ %0Ahttp:/ /thesecondprinciple.com/ teac
hing-essentials/beyond-bloom-cog

Yusnaeni, Y., Corebima, A. D., Susilo, H., & Zubaidah, S.
(2017). Creative Thinking of Low Academic
Student Undergoing Search Solve Create and
Share Learning Integrated with Metacognitive
Strategy. International Journal of Instruction, 245-
262. https:/ /doi.org/10.12973/1ji.2017.10216a

Zubaidah, S., Corebima, A. D., Mahanal, S., & Mistianah.
(2018). Revealing the relationship between reading
interest and critical thinking skills through remap
Gl and remap jigsaw. International Journal of
Instruction, 11(2), 41-56.
https:/ /doi.org/10.12973/1ji.2018.1124a

Zubaidah, S., Mahanal, S., & Yulianti, L. (2013). Ragam
Model Pembelajaran IPA SMP. Penerbit Universitas
Negeri Malang.

December 2022, Volume 8, Issue 6, 2917-2922

2922



