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1. INTRODUCTION

Metacognition is a thought that refers to a person's knowledge regarding individual cognitive
processes and products that involve abstract processes [1], [2]. Metacognition is very important in human
intelligence and is closely related to critical thinking as an inherent element in knowledge about cognition,
skills, and independence [3], [4]. Metacognition is a cognitive activity taken as a cognitive object. It contains
three main aspects of metacognition: knowledge, experience, and metacognitive skills [5], [6]. Individual
awareness of thinking independently in its ability to control processes related to objects academically is
obtained from self-understanding to support practical problem solving [6]-[10]. Student awareness that
students already know and strategies to apply prior knowledge in new contexts enhance learning [11], [12].
The ability to monitor and manage knowledge cognition processes to regulate, and monitor behavior
contributes to perception, memory, intellectuality, and action [13]-[15]. Metacognition occurs when
individuals plan, monitor, and evaluate cognitive actions in a learning environment [16], [17].

Based on the results of observations in the field found problems, such as students not liking reading,
difficulty understanding reading, especially related to questions that are reading text, so they only read but
cannot proceed to the understanding stage. Students are not careful and lack focus, the media used is not
supportive, assignments homework is more active parents who do the task. In addition, students have
difficulty understanding concepts in numeracy skills using addition and subtraction operations. So, it can be
concluded that the student's metacognitive ability is still low. From these problems, Kodipalli [18] stated that
students experience problems in metacognition and cannot understand the topic so research is carried out on
the collection of natural resources or human resources, life expectancy, level of motivation and tasks given to
students, students relate to understanding the concept. Furthermore, research by Elbasri et al [19] supports
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metacognition to improve strategies, and evaluate individuals and learning methods and their influence on
learning success. The application of metacognition through three phases, namely planning, implementation,
and evaluation [20]. In addition, metacognition helps optimize problem-solving skills, students are more
independent and create a continuous, wise, and effective learning process strategic [21], [22].

Based on previous research, metacognition can control negative thinking and anxiety daily, focusing
on independent activities [23], [24]. Metacognition can become independent students, foster an honest
attitude, dare to admit mistakes, improve learning outcomes significantly and develop students' abilities in
improving their cognitive [25], [26]. Metacognition is significant for academics, mastery of goals, and
information and leads to students' academic improvement [27], [28].

Experienced the success of researchers in investigating the thought process in instruction as a key in
the problem-solving process of independent behavior [9], [29], [30]. The importance of problem-solving
shows that metacognitive knowledge can offset cognition facilities monitoring and controlling strategies [31],
[32]. In addition, it can increase if there is feedback between students and educators affecting the learning
process of student activities [33].

Metacognition is related to logical thinking as a process, reason, and assessment of forms of
thinking dynamically to conclude [34]. Reflects the nature of cognitive processes such as remembering and
reading in this type of education and teaching [35], [36], ability to assess knowledge, process understanding,
cognitive and skills [37]-[41]. Furthermore, metacognition is a process of cognition related to the cognitive
level through monitoring and controlling [42], [43].

Metacognition categorized three intellectual behaviors: knowledge about one's thought processes,
regulation of one's actions, beliefs, and intuition [29]. Metacognitive knowledge reflects the individual's
capacity for thinking and regulation; Metacognition means controlling each individual's cognition (planning,
monitoring, and evaluation) and is often measured as individual learning assessments that can predict or
remember the future [44], [45]. Thinking consists of monitoring processes, adjustments, and learning
strategies for problem-solving skills [46], [47]. Metacognition refers to the skills to understand the mental
state of oneself and others, reason, decide a problem, and solve problems [48]-[51].

Metacognition is a series of mental identification processes both in oneself and others, reasoning
about mental conditions. For example, understanding causal relationships between events, thoughts,
emotions, and behavior and taking a critical attitude toward one's beliefs, and understanding that ideas are
subjective and from different perspectives [52]-[54]. In addition, it helps solve problems, identify problems
to be solved, and evaluate them to achieve goals or solutions to improve educational literature [55]. It is
facilitating or optimizing change spontaneous thinking processes. So that they become more creative: more
likely to lead to new conclusions and realizations, correcting the imagery of the mind, emphasizing
spontaneous thoughts and bringing more valuable attention, relating to individual perceptions and as an
important center for observing emotional awareness of the state of the body and controlling cognitive
activities [56], [57].

Metacognition refers to the cognitive processes involved in the thinking process. The process of
reflecting on memory (monitoring) and using the acquired knowledge to manage experience control, both
answering and remembering, is organized systematically [58] the cognitive abilities needed to achieve deep
and meaningful learning goals individually and socially. The development of metacognition is the ability to
see and hear other perspectives. Making students responsible for learning to be more actively involved in the
learning process and developing literature suggests a position on student achievement, problem awareness of
situations, and ways of thinking as a reflection, action, and solutions to problems [59]. Awareness of
problems, situations, ways of thinking, and doing questions and answers focuses on the affective dimensions
of learning and improves thinking skills. There are three approaches to thinking ability: learning general
thinking skills, subject-specific thinking skills, and teaching thinking skills throughout the curriculum [60]. In
addition, motivation increases relevance through evaluation [28].

Metacognition is mathematical reasoning that focuses on the mathematical aspects of an object or
event, argues that it is related to the object or event, and then concludes the relationship between these
aspects [61]. There are four types of reasoning: induction (general conclusions drawn from experience,
deduction (mathematical reasoning and particular conclusions drawn), concluding facts and conjectures into
sentences that make sense, then adaptive reasoning, which unites facts, procedures, concepts, and methods to
understand mathematical problems [62]. Metacognition includes two main concepts: internal state monitoring
and adaptive control strategies based on monitoring and control. Monitoring involves evaluating the
information on ongoing cognitive processes. At the same time, control involves monitoring to make decisions
on cognitive processes to achieve goals [15], [63].

The concept is consistent with the initial idea of moderate performance and is a significant
construction with independent learning used as a learning assessment [64]. The components of independent
learning are in the framework of cognitive social theory. There are two definition of metacognition:
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i) Metacognitive knowledge, namely self-awareness, procedural, conditional knowledge, and strategies; ii)
Metacognition is regulation involves planning, monitoring, cognitive evaluation, operation, selecting, and
using cognitive strategies effectively by combining, dispensing, and coordinating various strategies [65]—
[67]. Metacognition determines contributes to the assessment being a learning activity [68]. Metacognition
suggests that planning regulates cognitive activity, facilitating meaningful knowledge and insight into social
regulation [69].

The ability to reflect, understand and control one's learning helps students evaluate the results of the
tasks performed by students. It affects students' mathematical problem solving and encourages students to
learn mathematics [70]. From individual processes in collaboration, metacognition is collective in solving
problems. Reflective metacognition is a product of interaction between a person and the social context [71],
[72]. Metacognition includes knowledge and rules related to behavior acting on cognition and managing
products as performance can be viewed as a knowledge facility and managing individuals to think related to
the components of metacognition [45], [73], [74].

The centralized component of the self-directed learning approach, referring to the process of
engaging in self-reflection, has profound implications for both student self-confidence and performance [75].
Aspect refers to knowing and understanding a person related to different tasks such as the state of knowledge
and abilities of a person who is aware of personal understanding. Metacognition includes cognitive
knowledge, metacognitive regulation, and essential independent learning activities that can inform learning
strategies [75], [76]. Metacognition discusses the importance of systems, remembering events, perfecting
cognitive processes, solving confusion or error from cognitive processes, and managing information,
including ways of reasoning while learning that combines opinions with actions as well as the final results of
the process [50], [77], [78].

Metacognition is a crucial component in basic science and psychology through complex cognitive
experiments, repeated concepts through cognitive experiments, and behavior involving stimuli [79]. There
are two conditions terms of explicit (planning, implementation, and evaluation) and implicit (not paying
attention to planning, implementation, and evaluation) [80]. For example, metacognition in mathematical
theory-based learning techniques means providing opportunities for students and evaluating student learning
to analyze mathematical performance from experience, knowledge, and strategies in the mathematical
process [81]. Metacognition consists of two levels of function. First, the cognitive level consists of memory,
attention, and learning. Second, the metacognitive level observes processes that control processes and occur
at the cognitive level, awareness according to behavior [57], which can strengthen and change cognitive
processes resulting from the feedback process [78], can see subjective conclusions and concrete. Also, there
is a process of working levels from time to time and self-evaluation [57], [82].

There are three levels of metacognition, namely i) Observing, reading, and writing; ii) All cognitive
processes through knowledge of cognitive tasks such as strategy users and observations; iii) Understanding,
and awareness of the nature of knowledge and criteria for the knowledge process [2], [83]; three aspects of
metacognition, namely awareness, thoughts, and feelings. The metacognition rating scale is a rating scale
assessing the metacognitive ability of each individual [84], [85]. There are three metacognitive assessments:
social identification, forming integration and representation, and flexibility for self or others [86], [87].
Metacognition reflects activities that include forming ideas related to complex thoughts and feelings [88]. For
example, teachers rarely use fun communication to share ideas and explain mathematical understanding. In
that case, metacognition can improve teacher communicative activities involving students and positively
impact learning [89]. The three stages of metacognitive behavior include the relatively new contextual
environment, the habit of controlling behavior, and monitoring conscious efforts [90].

Previous research has proven that the impact of metacognition on students has a positive impact,
namely helping students control themselves in the learning process and improving students abilities [91].
Metacognition connects creative problem-solving. The locked factors related to creativity such as
understanding learning related to self-memory, cognitive systems, learning ways, self-reflection, regulation,
and supervision develop the ability to participate in communicative activities based on academic written tests
and develop theory [92]-[94]. Combining self-knowledge and contextual knowledge makes decisions based
on one's creative achievements or experience [95], [96]. Helping teachers realize that expressing thoughts,
and explaining ideas need to be considered in mathematical competence so that it is helpful for strategies in
solving problems, either individually or in groups [97], [98]. Then, this research provides valuable benefits
for mathematics education, especially in students' metacognitive abilities in number material. In this study,
the researcher analyzed students' metacognitive ability in number material in elementary school.

2. RESEARCH METHOD
The method used in this study is qualitative, a case study type of research. The method presents
directly the relationship between the researcher and the respondent to the value patterns encountered. The
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data collection process is carried out through data reduction, to analyze, direct, and organize the data needed
during research. Checking the validity of the data has four criteria, namely the degree of trust, transferability,
dependence, and certainty [99].

The research was conducted by observation, written test interviews, and documentation. This
written test is in accordance with the stages of metacognition, namely the planning stage, monitoring stage,
and evaluation stage. So that the assessment is taken when students can complete the written test in
accordance with the stages of metacognition and the results of interviews with students that show good
student understanding of the results of written tests that have been done by students.

The population of this study was fifth-grade elementary school students in Malang, Indonesia. This
study uses a purposive sampling technique, which is a sampling technique based on sources who are
considered to be the most knowledgeable about the data, and problems according to the research to be taken
with certain considerations. The research was conducted in the fifth grade of elementary school because the
sample needed to know the most about problems in metacognitive ability. In addition, the age of the fifth
grade of elementary school ranges from 10 to 11 years, namely the mature age in elementary school which
can be seen in their metacognitive abilities both in writing and in interviews. This research was conducted by
30 students with 18 male students and 12 female students.

This research uses case study research with a qualitative type by analyzing textual and analyzing
social structures and individual relationships [95]. This research seeks to find meaning, investigate the
process aims to understand, study in-depth the background, and maintain the object's integrity. The analysis
took place using a description test and interviews. The metacognitive analysis goes through the preparation
stages (research design, exploration studies, licensing, and preparation of research instruments), the
implementation stage (data collection, data processing, and concluding) then makes a report.

The measurement instruments in this study were in the form of tests and interviews. The
measurement results using a description test and interview aim to determine the description of students'
metacognition of the number material in terms of the factors causing difficulties in learning. Data analysis
uses words and actions, data sources, statistics, and documentation.

Data collection is done by planning, implementing, and making reports. This study conducted
description-test questions, and interviews aimed to determine students' description of the number material in
the factors causing the difficulties experienced by students in number material metacognition. Data analysis
uses words, actions, data sources, statistics, and documentation.

3. RESULTS AND DISCUSSION

The results of the study showed the implementation of the description test and interviews. Based on
the metacognitive indicators of the research subjects, it is associated with three processes, namely the
planning process, the monitoring process, and the evaluation process. At this stage of the planning process,
students do not understand the questions or concepts, so they have not completed the questions correctly. The
following scenario is a question of metacognition in the form of a problem.

Solve the following problems!

A dolphin is swimming at a depth of 8 meters below sea level.

The dolphin jumps out to 20 meters above sea level.

How high does the dolphin jump?

After the teacher gave the questions, the students answered with an answer of 20 meters.

From the students' answers to questions like the scenario, most students still do not understand the questions
in the form of stories and problems, so students answer incorrectly between answers and questions.

The monitoring process observes something done by students. For example, experience by students
with numeracy skills at operating numbers is incorrectly using basic operations such as addition, subtraction,
multiplication, and division, and lack skills in doing mathematics. That is the monitoring stage involving
actions taken when actions regulate cognition so that it affects the basic operating processes [100] control
processes in test-taking behavior and develop students' metacognitive skills [101], [102]. The evaluation
process shows that students have not corrected the answers before they are collected; the conditions are
conducive. It affects the concentration of students and takes a long time in the mathematics learning process.
That is different from Robson’s opinion [103], which states that reviewing, observing, and re-evaluating the
quality results during the evaluation process of the activity. The evaluation uses a strategy to improve after
learning takes place [104].
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The factors that cause learning difficulties consist of two kinds, namely i) Students' internal factors,
namely things or circumstances that lack parental love, feel ignored, or feel their parents have never given
them love; ii) Environmental factors including Family environment, for example, disharmony in the
relationship between father and mother, and the low economic life of the family. This is in accordance with
Roebers et al. [101] stating that family environmental factors, especially parents, play an essential role in
metacognition, such as checking student assignments and monitoring and controlling children's behavior and
strategies in handling them; ii) The village/community environment, for example, the slum area and naughty
peer groups; iii) School environment, for example, poor condition of the location of the school building such
as near the market, the condition of teachers and learning tools are of low quality. So it takes a valuable
stimulus for development, and ways of thinking in learning so students need to be respected and listened to
by students [103]. Students' metacognition fosters learning to i) Discuss cognitive strategies related to
classroom learning; ii) Strategies through students' experiences as learners; iii) Provide opportunities for
students to try [105]. Difficulty understanding the concept of counting on test questions. The student is
working on the question. There are still some answers that are not appropriate.

The teacher conducts problem-based questioning.

Teacher : “Pay attention to the questions that the teacher reads!”

Student : “Okay, ma’am.”

Teacher : “A dolphin is swimming at 8 meters depth below sea level. The dolphin jumped out 20
meters above sea level. What do you know from the math problem that the teacher told
you about?”

Student : “The dolphin jumps out to a height of 20 meters above sea level.”

Teacher : “So that you can solve the problem, what should you do? Understand?”

Then the teacher added a question.

Student : “Operation on the number, mam.”

Teacher : “Have you ever solved a problem like that before?”

Student : “Never.”

Teacher : “How high is the dolphin’s jump?”

Student : 20 meters ma’am.”

Teacher : “Is the material modeled from the story questions that the teacher has told? Picture?

Try the children describe the problem!”
Student

20 meters

B meters

After the students draw, the teacher continues to ask the next problem.
Teacher : “Listen to the problem that the teacher talked about. Mr. Maman has a debt install for
Rp 25,000, 00. Mr. Maman has Rp 18,000.00 which is used entirely to pay debts. What
do you know about the problem?”

Student : “Mr. Maman has a debt in the shop of Rp 25,000,00”

Teacher : “So that you can solve the problem that the teacher has already made? Tell me what
concept you have to understand?”

Student : “Cooperative round.”

Teacher : “Have you ever solved the problem?”

Student : “Never.”

Teacher :  “How much Mr. Maman’s money, now?”

Student : “25,000 — 18,000 = 7,000.” While showing how to work.

Teacher : “Isit possible from the problem model that can create a model in the form of a number
line? Try to draw it in 5000 scale?”

Student : “Never ma’am.”

The statement is not correct from the student's answer. Students who have not focused on working
still like to pay attention to other friends. In the planning process, they did not understand the question in
question as in the second question; the students did not understand the questions correctly so the students did
not try to answer correctly. Cognitive abilities were very lacking in the material, the concepts they did not
understand, and the teacher had never given the description questions, but This is different from the first
question answered correctly. After working on the questions, the monitoring process re-check before
collecting so that students' answers were still not entirely correct. The process of evaluating the answers is
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not proper before being collected; for example, in the second question, students already understand the
concept, but the drawback is that students lack concentration in counting and operating, so the calculation
results are not precise.

Based on the interviews, students were less thorough and less focused on understanding the
questions given. Students consider the material difficult when faced with story questions where students have
to solve the problem. There has never been a discussion on learning activities when at home. Parents
accompany learning to completion.

The factors that cause learning difficulties are the internal causes of students and external causes of
students. Internal factors are less in mastering the concept of number material and lack of focus in working
on problems. While external factors, namely the media used by the teacher, do not support learning activities,
the teacher uses only textbooks and blackboards. The class conditions are not conducive to learning, so they
do not concentrate when learning. This is according to Thomas and Mee [105] stated that the learning
environment affects students' metacognition by providing stimuli, changing the learning environment, and
providing new or alternative activities. So that can facilitate students' metacognition. Teachers need to
approach students, including i) Metacognition-based learning; ii) Overall understanding of the nature and
structure of the material to be discussed; iii) Communicating and asking questions related to student
experiences according to the topic of the material; iv) Being able to become a metacognitive model of
cognitive processes and apply appropriate strategies during learning [105].

The students' metacognition analysis results on the material of concept difficulty numbers and
problem-solving, namely the analysis results, are 75%. That is a category of moderate learning difficulty
level. On the other hand, Thompson research [10] of students did not understand the concept, with more than
90 wrong answers carried out in experiment 1. At the same time, the study by Roebers et al. [101] of
students' memory of fifth-grade students with an accuracy of 57% impacted conceptual difficulties in solving
problems, with the study's results showing average learning difficulties. In addition, understanding the role of
metacognition can solve the main problem of understanding concepts in development more effectively in
overall academic achievement and building cognitive function [5], [23]. Through reading comprehension by
using effective strategies to improve written tests [35]. From the results of these studies, it can be concluded
that metacognition can overcome learning difficulties.

4. CONCLUSION

Metacognitive indicators regarding the planning, monitoring, and evaluation processes are still
many students who do not meet the three criteria indicators. Factors causing students to experience obstacles
in learning: factors that cause learning difficulties internally, namely students are still lacking in mastering
the basic concepts of numbers, students are less thorough, and lack literacy interest has not understood the
problem well. Furthermore, external factors that cause learning difficulties, namely the media used by
teachers, are not enough to support the teaching and learning process, crowded classroom conditions during
learning, and lack of attention from parents.

REFERENCES

[1]  W. Ya-Hui, “A study on metacognition of college teachers,” The Journal of Human Resource and Adult Learning, vol. 8, no. 1,
pp. 80-91, 2012.

[2] L. Mason, A. Boldrin, and N. Ariasi, “Epistemic metacognition in context: Evaluating and learning online information,”
Metacognition and Learning, vol. 5, no. 1, pp. 67-90, Apr. 2010, doi: 10.1007/s11409-009-9048-2.

[31 D.R. Garrison and Z. Akyol, “Toward the development of a metacognition construct for communities of inquiry,” The Internet
and Higher Education, vol. 17, pp. 84-89, Apr. 2013, doi: 10.1016/j.iheduc.2012.11.005.

[4]  P. Pilten and D. Yener, “Evaluation of metacognitive knowledge of 5th grade primary school students related to non-routine
mathematical problems,” Procedia - Social and Behavioral Sciences, vol. 2, no. 2, pp. 1332-1337, 2010, doi:
10.1016/j.sbspro.2010.03.196.

[5] C. M. Aurah, S. Keaikitse, C. Isaacs, and H. Fincii, “The Role of Metacognition in Everyday Problem Solving Among Primary
Students in Kenya,” Problems of Education in the 21st Century, no. 1987, pp. 9-21, 2011.

[6] G. Ozsoy, “An investigation of the relationship between metacognition and mathematics achievement,” Asia Pacific Education
Review, vol. 12, no. 2, pp. 227-235, May 2011, doi: 10.1007/s12564-010-9129-6.

[71 K. Bakracevic Vukman and M. Licardo, “How cognitive, metacognitive, motivational and emotional self-regulation influence
school performance in adolescence and early adulthood,” Educational Studies, vol. 36, no. 3, pp. 259-268, Jul. 2010, doi:
10.1080/03055690903180376.

[8] J. Wilson and D. Clarke, “Monitoring mathematical metacognition,” in the Annual Meeting of the American Educational
Research Association, 2002, pp. 1-5.

[91 M. S. Medina, A. N. Castleberry, and A. M. Persky, “Strategies for improving learner metacognition in health professional
education,” American Journal of Pharmaceutical Education, vol. 81, no. 4, p. 78, May 2017, doi: 10.5688/ajpe81478.

[10] V. A. Thompson, J. A. Prowse Turner, and G. Pennycook, “Intuition, reason, and metacognition,” Cognitive Psychology, vol. 63,
no. 3, pp. 107-140, Nov. 2011, doi: 10.1016/j.cogpsych.2011.06.001.

Int J Eval & Res Educ, Vol. 12, No. 1, March 2023: 327-336



Int J Eval & Res Educ ISSN: 2252-8822 a 333

[11] G. Borgna, C. Convertino, M. Marschark, C. Morrison, and K. Rizzolo, “Enhancing deaf students’ learning from sign language
and text: metacognition, modality, and the effectiveness of content scaffolding,” Journal of Deaf Studies and Deaf Education,
vol. 16, no. 1, pp. 79-100, Jan. 2011, doi: 10.1093/deafed/enq036.

[12] J. Metcalfe, Handbook of metamemory and memory. Psychology Press, 2013. doi: 10.4324/9780203805503.

[13] C. Alvarez-Bueno, C. Pesce, . Cavero-Redondo, M. Sanchez-Lopez, J. A. Martinez-Hortelano, and V. Martinez-Vizcaino, “The
effect of physical activity interventions on children’s cognition and metacognition: a systematic review and meta-analysis,”
Journal of the American Academy of Child & Adolescent Psychiatry, vol. 56, no. 9, pp. 729-738, Sep. 2017, doi:
10.1016/j.jaac.2017.06.012.

[14] B. Du Boulay, “Towards systems that care: a Conceptual Framework based on motivation, metacognition and affect,”
International Journal of Artificial Intelligence in Education, vol. 20, no. 3, pp. 197-229, 2010, doi: 10.3233/JAl-2010-0007.

[15] C. Hertzog and J. Dunlosky, “Metacognition in later adulthood: spared monitoring can benefit older adults’ self-regulation,”
Current Directions in Psychological Science, vol. 20, no. 3, pp. 167-173, Jun. 2011, doi: 10.1177/0963721411409026.

[16] S. Sandi-Urena, M. Cooper, and R. Stevens, “Enhancement of metacognition use and awareness by means of a collaborative
intervention,” International Journal of Science Education, vol. 33, no. 3, pp. 323-340, 2011, doi: 10.1080/09500690903452922.

[17] L. Bol, K. D. Y. Campbell, T. Perez, and C.-J. Yen, “The effects of self-regulated learning training on community college
students’ metacognition and achievement in developmental math courses,” Community College Journal of Research and
Practice, vol. 40, no. 6, pp. 480-495, Jun. 2016, doi: 10.1080/10668926.2015.1068718.

[18] A. Kodipalli, “Cognitive architecture to analyze the effect of intrinsic motivation with metacognition over extrinsic motivation on
swarm agents,” International Journal of Electrical and Computer Engineering (IJECE), vol. 8, no. 5, p. 3984, Oct. 2018, doi:
10.11591/ijece.v8i5.pp3984-3990.

[19] H. Elbasri, A. Haddi, and H. Allali, “Improving e-learning by integrating a metacognitive agent,” International Journal of
Electrical and Computer Engineering (IJECE), vol. 8, no. 5, p. 3359, Oct. 2018, doi: 10.11591/ijece.v8i5.pp3359-3367.

[20] M. Lukitasari, R. Hasan, A. Sukri, and J. Handhika, “Developing student’s metacognitive ability in science through project-based
learning with e-portfolio,” International Journal of Evaluation and Research in Education (IJERE), vol. 10, no. 3, pp. 948-955,
Sep. 2021, doi: 10.11591/ijere.v10i3.21370.

[21] M. L Sukarelawan, D. Sulisworo, J. Jumadi, H. Kuswanto, and S. A. Rofiqah, “Heat and temperature metacognition awareness
inventory: a confirmatory factor analysis,” International Journal of Evaluation and Research in Education (IJERE), vol. 10,
no. 2, p. 389, Jun. 2021, doi: 10.11591/ijere.v10i2.20917.

[22] A. E. Kesici, D. Giivercin, and H. Kiigiikakga, “Metacognition researches in Turkey, Japan and Singapore,” International Journal
of Evaluation and Research in Education (IJJERE), vol. 10, no. 2, p. 535, Jun. 2021, doi: 10.11591/ijere.v10i2.20790.

[23] A. E. Yilmaz, T. Gengoz, and A. Wells, “The temporal precedence of metacognition in the development of anxiety and
depression symptoms in the context of life-stress: A prospective study,” Journal of Anxiety Disorders, vol. 25, no. 3, pp. 389-
396, Apr. 2011, doi: 10.1016/j.janxdis.2010.11.001.

[24] E. Meyer, P. Abrami, C. Wade, O. Aslan, and L. Deault, “Improving literacy and metacognition with electronic portfolios:
Teaching and learning with ePEARL,” Computers & Education, vol. 55, pp. 84-91, 2010, doi: 10.1016/j.compedu.2009.12.005.

[25] C.S. M. Yuwono, “Improving students’ metacognition skills with Jigsaw-modified cooperative learning,” (in Indonesian), Jurnal
Santiaji Pendidikan, vol. 4, no. 1, pp. 1-21, 2014.

[26] J. Perry, D. Lundie, and G. Golder, “Metacognition in schools: what does the literature suggest about the effectiveness of
teaching metacognition in schools?” Educational Review, vol. 71, no. 4, pp. 483-500, Jul. 2019, doi:
10.1080/00131911.2018.1441127.

[27] G. AL-Baddareen, S. Ghaith, and M. Akour, “Self-efficacy, achievement goals, and metacognition as predicators of academic
motivation,” Procedia - Social and Behavioral Sciences, vol. 191, pp. 2068—2073, Jun. 2015, doi: 10.1016/j.sbspro.2015.04.345.

[28] C. Tas, E. C. Brown, A. Esen-Danaci, P. H. Lysaker, and M. Briine, “Intrinsic motivation and metacognition as predictors of
learning potential in patients with remitted schizophrenia,” Journal of Psychiatric Research, vol. 46, no. 8, pp. 1086-1092, Aug.
2012, doi: 10.1016/j.jpsychires.2012.04.027.

[29] S. Sengul and Y. Katranci, “Metacognitive aspects of solving function problems,” Procedia - Social and Behavioral Sciences,
vol. 46, no. 1985, pp. 2178-2182, 2012, doi: 10.1016/j.shspro.2012.05.450.

[30] V. Pennequin, O. Sorel, I. Nanty, and R. Fontaine, “Metacognition and low achievement in mathematics: The effect of training in
the use of metacognitive skills to solve mathematical word problems,” Thinking & Reasoning, vol. 16, no. 3, pp. 198-220, Aug.
2010, doi: 10.1080/13546783.2010.509052.

[31] P. Metallidou, “Pre-service and in-service teachers’ metacognitive knowledge about problem-solving strategies,” Teaching and
Teacher Education, vol. 25, no. 1, pp. 76-82, Jan. 2009, doi: 10.1016/j.tate.2008.07.002.

[32] K.R.Muis and G. M. Franco, “Epistemic profiles and metacognition: support for the consistency hypothesis,” Metacognition and
Learning, vol. 5, no. 1, pp. 2745, Apr. 2010, doi: 10.1007/s11409-009-9041-9.

[33] T. M. Miller and L. Geraci, “Training metacognition in the classroom: the influence of incentives and feedback on exam
predictions,” Metacognition and Learning, vol. 6, no. 3, pp. 303-314, Dec. 2011, doi: 10.1007/s11409-011-9083-7.

[34] M. Aminah, Y. S. Kusumah, D. Suryadi, and U. Sumarmo, “The effect of metacognitive teaching and mathematical prior
knowledge on mathematical logical thinking ability and self-regulated learning,” International Journal of Instruction, vol. 11,
no. 3, pp. 45-62, Jul. 2018, doi: 10.12973/iji.2018.1134a.

[35] C. Artuso, B. Carretti, and P. Palladino, “Short-term training on working memory updating and metacognition in primary school:
The effect on reading comprehension,” School Psychology International, vol. 40, no. 6, pp. 641-657, Dec. 2019, doi:
10.1177/0143034319881671.

[36] S. Pezzica, C. Vezzani, and G. Pinto, “Metacognitive knowledge of attention in children with and without ADHD symptoms,”
Research in Developmental Disabilities, vol. 83, no. August, pp. 142-152, Dec. 2018, doi: 10.1016/j.ridd.2018.08.005.

[37] A. B. Barrett, Z. Dienes, and A. K. Seth, “Measures of metacognition on signal-detection theoretic models,” Psychological
Methods, vol. 18, no. 4, pp. 535-552, 2013, doi: 10.1037/a0033268.

[38] B. de Jager, M. Jansen, and G. Reezigt, “The development of metacognition in primary school learning environments,” School
Effectiveness and School Improvement, vol. 16, no. 2, pp. 179-196, Jun. 2005, doi: 10.1080/09243450500114181.

[39] A. Efklides, “Interactions of metacognition with motivation and affect in self-regulated learning: The MASRL model,”
Educational Psychologist, vol. 46, no. 1, pp. 6-25, Jan. 2011, doi: 10.1080/00461520.2011.538645.

[40] P. Soodla, A.-L. Jogi, and E. Kikas, “Relationships between teachers’ metacognitive knowledge and students’ metacognitive
knowledge and reading achievement,” European Journal of Psychology of Education, vol. 32, no. 2, pp. 201-218, Apr. 2017, doi:
10.1007/510212-016-0293-x.

[41] E. Bellon, W. Fias, and B. De Smedt, “More than number sense: the additional role of executive functions and metacognition in
arithmetic,” Journal of Experimental Child Psychology, vol. 182, pp. 38-60, Jun. 2019, doi: 10.1016/j.jecp.2019.01.012.

Metacognition analysis of five grade students in elementary school on numbers (Dyah Triwahyuningtyas)



334

a ISSN: 2252-8822

[42]
[43]
[44]
[45]

[46]

[47]

[48]

[49]
[50]

[51]

[52]
[53]
[54]
[55]

[56]

[57]
[58]
[59]
[60]
[61]
[62]
[63]
[64]

[65]
[66]

[67]
[68]

[69]

[70]

[71]

[72]

[73]

[74]

S. Barzilai and A. Zohar, “Reconsidering personal epistemology as metacognition: a multifaceted approach to the analysis of
epistemic thinking,” Educational Psychologist, vol. 49, no. 1, pp. 13-35, Jan. 2014, doi: 10.1080/00461520.2013.863265.

H. Bennett and A. Wells, “Metacognition, memory disorganization and rumination in posttraumatic stress symptoms,” Journal of
Anxiety Disorders, vol. 24, no. 3, pp. 318-325, Apr. 2010, doi: 10.1016/j.janxdis.2010.01.004.

H. E. Branigan and D. 1. Donaldson, “Learning from learning logs: a case study of metacognition in the primary school
classroom,” British Educational Research Journal, vol. 45, no. 4, p. berj.3526, May 2019, doi: 10.1002/berj.3526.

K. D. Tanner, “Promoting student metacognition,” CBE—Life Sciences Education, vol. 11, no. 2, pp. 113-120, Jun. 2012, doi:
10.1187/che.12-03-0033.

R. Y.J. Chua, M. W. Morris, and S. Mor, “Collaborating across cultures: Cultural metacognition and affect-based trust in creative
collaboration,” Organizational Behavior and Human Decision Processes, vol. 118, no. 2, pp. 116-131, Jul. 2012, doi:
10.1016/j.0bhdp.2012.03.009.

C. Cornoldi, B. Carretti, S. Drusi, and C. Tencati, “Improving problem solving in primary school students: The effect of a training
programme focusing on metacognition and working memory,” British Journal of Educational Psychology, vol. 85, no. 3,
pp. 424-439, Sep. 2015, doi: 10.1111/bjep.12083.

M. Brune, G. Dimaggio, and P. H. Lysaker, “Metacognition and social functioning in schizophrenia: Evidence, mechanisms of
influence and treatment implications,” Current Psychiatry Reviews, vol. 7, no. 3, pp. 239-247, Aug. 2011, doi:
10.2174/157340011797183210.

J. A. Hamm et al., “Metacognition and social cognition in schizophrenia: stability and relationship to concurrent and prospective
symptom assessments,” Journal of Clinical Psychology, vol. 68, no. 12, pp. 1303-1312, Dec. 2012, doi: 10.1002/jclp.21906.

J. D. Kralik et al., “Metacognition for a common model of cognition,” Procedia Computer Science, vol. 145, pp. 730-739, 2018,
doi: 10.1016/j.procs.2018.11.046.

P. H. Lysaker, J. Vohs, I. Hasson-Ohayon, M. Kukla, J. Wierwille, and G. Dimaggio, “Depression and insight in schizophrenia:
comparisons of levels of deficits in social cognition and metacognition and internalized stigma across three profiles,”
Schizophrenia Research, vol. 148, no. 1-3, pp. 18-23, Aug. 2013, doi: 10.1016/j.schres.2013.05.025.

G. Dimaggio and P. H. Lysaker, “Metacognition and mentalizing in the psychotherapy of patients with psychosis and personality
disorders,” Journal of Clinical Psychology, vol. 71, no. 2, pp. 117-124, Feb. 2015, doi: 10.1002/jclp.22147.

A. L. Mishara, P. H. Lysaker, and M. A. Schwartz, “Self-disturbances in schizophrenia: history, phenomenology, and relevant
findings from research on metacognition,” Schizophrenia Bulletin, vol. 40, no. 1, pp. 5-12, Jan. 2014, doi: 10.1093/schbul/sht169.
X. Sun, C. Zhu, and S. H. W. So, “Dysfunctional metacognition across psychopathologies: A meta-analytic review,” European
Psychiatry, vol. 45, pp. 139-153, Sep. 2017, doi: 10.1016/j.eurpsy.2017.05.029.

I. D. Hastuti, T. Nusantara, and H. Susanto, “Constructive metacognitive activity shift in mathematical problem solving,”
Educational Research and Reviews, vol. 11, no. 8, pp. 656667, 2016, doi: 10.5897/ERR2016.2731.

K. C. R. Fox and K. Christoft, “Metacognitive facilitation of spontaneous thought processes: When metacognition helps the
wandering mind find its way,” in The Cognitive Neuroscience of Metacognition, Berlin: Springer Berlin Heidelberg, 2014,
pp. 293-319. doi: 10.1007/978-3-642-45190-4_13.

K. E. Lyons and P. D. Zelazo, “Monitoring, metacognition, and executive function,” in Advances in Child Development and
Behavior, vol. 40, 2011, pp. 379-412. doi: 10.1016/B978-0-12-386491-8.00010-4.

C. D. Frith, “The role of metacognition in human social interactions,” Philosophical Transactions of the Royal Society B:
Biological Sciences, vol. 367, no. 1599, pp. 2213-2223, Aug. 2012, doi: 10.1098/rstb.2012.0123.

P. Georghiades, “Beyond conceptual change learing in science education: focusing on transfer, durability and metacognition,”
Educational Research, vol. 42, no. 2, pp. 119-139, Jan. 2000, doi: 10.1080/001318800363773.

P. Georghiades, “The role of metacognitive activities in the contextual use of primary pupils’ conceptions of science,” Research
in Science Education, vol. 36, no. 1-2, pp. 29-49, Mar. 2006, doi: 10.1007/s11165-004-3954-8.

V. A. Thompson and S. C. Johnson, “Conflict, metacognition, and analytic thinking,” Thinking & Reasoning, vol. 20, no. 2,
pp. 215-244, Apr. 2014, doi: 10.1080/13546783.2013.869763.

S. Herbert, C. Vale, L. A. Bragg, E. Loong, and W. Widjaja, “A framework for primary teachers’ perceptions of mathematical
reasoning,” International Journal of Educational Research, vol. 74, pp. 26-37, 2015, doi: 10.1016/j.ijer.2015.09.005.

P. G. Middlebrooks and M. A. Sommer, “Neuronal Correlates of Metacognition in Primate Frontal Cortex,” Neuron, vol. 75,
no. 3, pp. 517-530, Aug. 2012, doi: 10.1016/j.neuron.2012.05.028.

B. K. Hofer and G. M. Sinatra, “Epistemology, metacognition, and self-regulation: Musings on an emerging field,”
Metacognition and Learning, vol. 5, no. 1, pp. 113-120, Apr. 2010, doi: 10.1007/s11409-009-9051-7.

E. Hong, “Metacognition,” in Encyclopedia of Creativity, Elsevier, 2020, doi: 10.1016/B978-0-12-809324-5.23619-5.

D. B. Miele, T. D. Wager, J. P. Mitchell, and J. Metcalfe, “Dissociating neural correlates of action monitoring and metacognition
of agency,” Journal of Cognitive Neuroscience, vol. 23, no. 11, pp. 3620-3636, Nov. 2011, doi: 10.1162/jocn_a_00052.

Y. F. Mok, R. M. Fan, and N. S. Pang, “Developmental patterns of school students’ motivational- and cognitive-metacognitive
competencies,” Educational Studies, vol. 33, no. 1, pp. 81-98, Mar. 2007, doi: 10.1080/03055690600948281.

J. Metcalfe, T. S. Eich, and A. D. Castel, “Metacognition of agency across the lifespan,” Cognition, vol. 116, no. 2, pp. 267-282,
Aug. 2010, doi: 10.1016/j.cognition.2010.05.009.

I. Molenaar and M. M. Chiu, “Dissecting sequences of regulation and cognition: statistical discourse analysis of primary school
children’s collaborative learning,” Metacognition and Learning, vol. 9, no. 2, pp. 137-160, Aug. 2014, doi: 10.1007/s11409-013-
9105-8.

H. Hoorfar and Z. Taleb, “Correlation between mathematics anxiety with metacognitive knowledge,” Procedia - Social and
Behavioral Sciences, vol. 182, pp. 737—741, May 2015, doi: 10.1016/j.sbspro.2015.04.822.

T. liskala, M. Vauras, E. Lehtinen, and P. Salonen, “Socially shared metacognition of dyads of pupils in collaborative
mathematical problem-solving processes,” Learning and Instruction, vol. 21, no. 3, pp. 379-393, Jun. 2011, doi:
10.1016/j.learninstruc.2010.05.002.

P. H. Lysaker et al., “Metacognition and schizophrenia: The capacity for self-reflectivity as a predictor for prospective
assessments of work performance over six months,” Schizophrenia Research, vol. 122, no. 1-3, pp. 124-130, Sep. 2010, doi:
10.1016/j.schres.2009.04.024.

D. Jagals and M. van der Walt, “Enabling Metacognitive Skills for Mathematics Problem Solving: A Collective Case Study of
Metacognitive Reflection and Awareness,” African Journal of Research in Mathematics, Science and Technology Education,
vol. 20, no. 2, pp. 154-164, May 2016, doi: 10.1080/18117295.2016.1192239.

S. Mor, M. W. Morris, and J. Joh, “Identifying and training adaptive cross-cultural management skills: the crucial role of cultural
metacognition,” Academy of Management Learning & Education, vol. 12, pp. 453-475, 2013, doi: 10.5465/amle.2012.0202.

Int J Eval & Res Educ, Vol. 12, No. 1, March 2023: 327-336



Int J Eval & Res Educ ISSN: 2252-8822 a 335

[75] S. Kleitman and J. Gibson, “Metacognitive beliefs, self-confidence and primary learning environment of sixth grade students,”
Learning and Individual Differences, vol. 21, no. 6, pp. 728-735, Dec. 2011, doi: 10.1016/j.1indif.2011.08.003.

[76] L. Kyriakides, M. Anthimou, and A. Panayiotou, “Searching for the impact of teacher behavior on promoting students’ cognitive
and metacognitive skills,” Studies in Educational Evaluation, vol. 64, p. 100810, Mar. 2020, doi: 10.1016/j.stueduc.2019.100810.

[77] M. A. Lindner, A. Eitel, J. Barenthien, and O. Kéller, “An integrative study on learning and testing with multimedia: effects on
students’ performance and metacognition,” Learning and Instruction, vol. 71, no. 2017, p. 101100, Feb. 2021, doi:
10.1016/j.learninstruc.2018.01.002.

[78] J. A. Marcum, “An integrated model of clinical reasoning: Dual-process theory of cognition and metacognition,” Journal of
Evaluation in Clinical Practice, vol. 18, no. 5, pp. 954-961, Oct. 2012, doi: 10.1111/j.1365-2753.2012.01900.x.

[79] S. B. Kristensen, K. Sandberg, and B. M. Bibby, “Regression methods for metacognitive sensitivity,” Journal of Mathematical
Psychology, vol. 94, p. 102297, Feb. 2020, doi: 10.1016/j.jmp.2019.102297.

[80] P. M. Kruit, R. J. Oostdam, E. van den Berg, and J. A. Schuitema, “Effects of explicit instruction on the acquisition of students’
science inquiry skills in grades 5 and 6 of primary education,” International Journal of Science Education, vol. 40, no. 4,
pp. 421-441, Mar. 2018, doi: 10.1080/09500693.2018.1428777.

[81] D. Lucangeli et al., “Metacognition and errors: the impact of self-regulatory trainings in children with specific learning
disabilities,” ZDM, vol. 51, no. 4, pp. 577-585, Aug. 2019, doi: 10.1007/s11858-019-01044-w.

[82] P. H. Lysaker et al., “Assessing metacognition in schizophrenia with the metacognition assessment scale: associations with the
social cognition and object relations scale,” Psychology and Psychotherapy: Theory, Research and Practice, vol. 83, no. 3,
pp. 303-315, Sep. 2010, doi: 10.1348/147608309X481117.

[83] F. Radmehr and M. Drake, “An assessment-based model for exploring the solving of mathematical problems: Utilizing revised
bloom’s taxonomy and facets of metacognition,” Studies in Educational Evaluation, vol. 59, no. February, pp. 41-51, Dec. 2018,
doi: 10.1016/j.stueduc.2018.02.004.

[84] P. H. Lysaker et al., “Poor insight in schizophrenia: links between different forms of metacognition with awareness of symptoms,
treatment need, and consequences of illness,” Comprehensive Psychiatry, vol. 52, no. 3, pp. 253-260, May 2011, doi:
10.1016/j.comppsych.2010.07.007.

[85] J. Pearson, R. L. Rademaker, and F. Tong, “Evaluating the mind’s eye: the metacognition of visual imagery,” Psychological
Science, vol. 22, no. 12, pp. 1535-1542, Dec. 2011, doi: 10.1177/0956797611417134.

[86] P. H. Lysaker et al., “Metacognition in schizophrenia: the relationship of mastery to coping, insight, self-esteem, social anxiety,
and various facets of neurocognition,” British Journal of Clinical Psychology, vol. 50, no. 4, pp. 412-424, Nov. 2011, doi:
10.1111/j.2044-8260.2010.02003.x.

[87] L. K. Son and D. A. Simon, “Distributed learning: data, metacognition, and educational implications,” Educational Psychology
Review, vol. 24, no. 3, pp. 379-399, Sep. 2012, doi: 10.1007/s10648-012-9206-y.

[88] P. H. Lysaker et al., “Social cognition and metacognition in schizophrenia: evidence of their independence and linkage with
outcomes,” Acta Psychiatrica Scandinavica, vol. 127, no. 3, pp. 239-247, Mar. 2013, doi: 10.1111/acps.12012.

[89] K. M. Raymond, “First-year secondary mathematics teachers’ metacognitive knowledge of communication activities,”
Investigations in Mathematics Learning, vol. 11, no. 3, pp. 167-179, Jul. 2019, doi: 10.1080/19477503.2018.1425590.

[90] M. M. Spada, G. Caselli, A. V. Nik&evi¢, and A. Wells, “Metacognition in addictive behaviors,” Addictive Behaviors, vol. 44,
pp. 9-15, May 2015, doi: 10.1016/j.addbeh.2014.08.002.

[91] S. Janjai, “Improvement of the ability of the students in an education program to design the lesson plans by using an instruction
model based on the theories of constructivism and metacognition,” Procedia Engineering, vol. 32, pp. 1163-1168, 2012, doi:
10.1016/j.proeng.2012.02.072.

[92] J. C. Kaufman and R. A. Beghetto, “In praise of clark kent: creative metacognition and the importance of teaching kids when
(not) to be creative,” Roeper Review, vol. 35, no. 3, pp. 155-165, Jul. 2013, doi: 10.1080/02783193.2013.799413.

[93] R. Negretti, “Metacognition in student academic writing: a longitudinal study of metacognitive awareness and its relation to task
perception, self-regulation, and evaluation of performance,” Written Communication, vol. 29, no. 2, pp. 142-179, Apr. 2012, doi:
10.1177/0741088312438529.

[94] S. Psycharis, E. Botsari, P. Mantas, and D. Loukeris, “The impact of the computational inquiry based experiment on
metacognitive experiences, modelling indicators and learning performance,” Computers & Education, vol. 72, pp. 90-99, Mar.
2014, doi: 10.1016/j.compedu.2013.10.001.

[95] J. C. Kaufman, R. A. Beghetto, and C. Watson, “Creative metacognition and self-ratings of creative performance: A 4-C
perspective,” Learning and Individual Differences, vol. 51, pp. 394-399, Oct. 2016, doi: 10.1016/j.lindif.2015.05.004.

[96] A. Koriat and R. Ackerman, “Metacognition and mindreading: judgments of learning for self and other during self-paced study,”
Consciousness and Cognition, vol. 19, no. 1, pp. 251-264, Mar. 2010, doi: 10.1016/j.concog.2009.12.010.

[97] S. Pappas, H. P. Ginsburg, and M. Jiang, “SES differences in young children’s metacognition in the context of mathematical
problem solving,” Cognitive Development, vol. 18, no. 3, pp. 431450, Jul. 2003, doi: 10.1016/S0885-2014(03)00043-1.

[98] J. M. Smith and R. Mancy, “Exploring the relationship between metacognitive and collaborative talk during group mathematical
problem-solving — what do we mean by collaborative metacognition?” Research in Mathematics Education, vol. 20, no. 1,
pp. 14-36, Jan. 2018, doi: 10.1080/14794802.2017.1410215.

[99] L.J. Moleong, Qualitative research methodology revised edition. Bandung: PT. Remaja Rosdakarya (in Indonesian), 2016.

[100] E. F. Risko and T. L. Dunn, “Storing information in-the-world: Metacognition and cognitive offloading in a short-term memory
task,” Consciousness and Cognition, vol. 36, pp. 61-74, Nov. 2015, doi: 10.1016/j.concog.2015.05.014.

[101] C. M. Roebers, C. Schmid, and T. Roderer, “Metacognitive monitoring and control processes involved in primary school
children’s test performance,” British Journal of Educational Psychology, vol. 79, no. 4, pp. 749-767, Dec. 2009, doi:
10.1348/978185409X429842.

[102] N. Shea, A. Boldt, D. Bang, N. Yeung, C. Heyes, and C. D. Frith, “Supra-personal cognitive control and metacognition,” Trends
in Cognitive Sciences, vol. 18, no. 4, pp. 186-193, Apr. 2014, doi: 10.1016/j.tics.2014.01.006.

[103] S. Robson, “Self-regulation and metacognition in young children’s self-initiated play and reflective dialogue,” International
Journal of Early Years Education, vol. 18, no. 3, pp. 227-241, Sep. 2010, doi: 10.1080/09669760.2010.521298.

[104] F. Teng, “Emotional development and construction of teacher identity: Narrative interactions about the pre-service teachers’
practicum experiences,” Australian Journal of Teacher Education, vol. 42, no. 11, pp. 117-134, Nov. 2017, doi:
10.14221/ajte.2017v42n11.8.

[105] G. P. Thomas and D. A. K. Mee, “Changing the learning environment to enhance students’ metacognition in Hong Kong Primary
School Classrooms,” Learning Environments Research, vol. 8, no. 3, pp. 221-243, Nov. 2005, doi: 10.1007/s10984-005-1565-6.

Metacognition analysis of five grade students in elementary school on numbers (Dyah Triwahyuningtyas)



336 a ISSN: 2252-8822

BIOGRAPHIES OF AUTHORS

Dyah Triwahyuningtyas g 12 is a lecturer and researcher of mathematics
concentration in primary education. She has written several articles on Mathematics in
Primary Education, focusing on the Development of Learning and Teaching, Research and
Evaluation in Primary Education. Her email is dyahtriwahyu@unikama.ac.id.

Nyamik Rahayu Sesanti Bl 12 is a lecturer and researcher in primary education
concentrating on mathematics. Her works include articles about primary mathematics
education related to mathematical problem solving, creative thinking, and the development of
mathematics teaching materials. Her contact email address is nyamik@unikama.ac.id.

Int J Eval & Res Educ, Vol. 12, No. 1, March 2023: 327-336


https://orcid.org/0000-0001-7731-4997
https://scholar.google.com/citations?user=nfAB8GAAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57211989668
https://orcid.org/0000-0002-0068-3353
https://scholar.google.co.id/citations?hl=id&user=ty0cyCYAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57211743898

