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Abstract 

This study aims to analyze the impact of Bloom's revised taxonomy-oriented learning activities with 
problem-based learning models on students' metacognitive skills and learning outcomes. A quasi-

experimental design is used as the research method, and the quasi-experimental design is 
implemented as a pure post-test-control design. All fourth-year students participated in the study, 

with a total of 132 students participating. The sample was randomly selected and corresponded to 

84 students. A 10-question test was used to collect the data. MANOVA with SPSS support was used 
as the analytical method. The significance of the test results was < 0.00. According to the results, 

0.05. This means that learning that uses a combination of problem-based learning models and 

learning activities aligned with the revised Bloom taxonomy can influence students' metacognitive 
skills and learning outcomes. Students are at the central of their learning, so they are actively 

involved in the learning process. This learning activity develops students' metacognitive skills and 

provides an opportunity to reflect on what they know about themselves and to be honest and 
confident in their knowledge. Additionally, learning activities are organized by learning objectives 

to help students improve their learning outcomes. 
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1- Introduction 

One of the characteristics of successful learning is good interaction between students and teachers, students and other 

students, and students and learning resources. A good learning process encourages students to discover and investigate 

their own knowledge. Providing opportunities for students to discover and explore their own knowledge provides 

meaningful experiences and influences their social and emotional development [1, 2]. A meaningful learning experience 

enables students to apply what they learn in the classroom to their daily lives. The learning process is currently under 

scrutiny and needs to move from face-to-face learning to online learning. Online learning was chosen as COVID-19 is 

currently affecting Indonesia and the rest of the world. Online learning is learning that takes place both synchronously 

and asynchronously via the internet and allows students to interact with learning resources more flexibly, both within 

the educator environment and with their peers [3–6]. To realize conducive online learning, students and educators must 

be technologically savvy [7, 8]. Online learning allows for a seamless learning process. In addition, students can continue 

to improve their thinking skills. One of the thinking skills that must be possessed by students is metacognition ability. 

Metacognition is an important thinking ability that must be mastered by students. 

Students need metacognitive abilities to recognize when they make mistakes and to evaluate their work. Not only 

that, but students are expected to assess which strategies are effective and which are less effective. Children's 
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metacognition is always related to learning, remembering, and academic activities [9]. Metacognitive is defined as the 

ability to reflect, understand, and control learning [10, 11]. The existence of metacognitive experience will give students 

insight into knowledge [12]. Basic metacognitive abilities affect children's memory performance for more future 

development of children [13]. Metacognition influences information perception and processing in ways that influence 

students in improving learning outcomes [14, 15]. Metacognition is very important for every student to develop 

independence in learning [16]. Good metacognition will make students able to solve problems well [10]. Based on this 

explanation, when students' metacognition is good, their learning outcomes are also good. The role of the teacher in 

learning design is critical for achieving good learning outcomes.  

The facts that occur in the field show that the learning activities implemented by the teacher have not been able to 

involve students optimally. The majority of teacher-centered learning causes a lack of student participation in the 

learning process [17, 18]. Teachers provide more theoretical explanations than students do in their activities. This has 

an impact on the low metacognitive ability of students. Student activities in learning are only limited to listening to 

teacher explanations, doing assignments, and conducting discussions, so there are no more activities carried out by 

students to support learning. Students tend to be passive in every aspect of the teaching and learning process and show 

less passion, interest, and enthusiasm for learning [17]. Problems in learning arise because students rarely respond to the 

teacher's questions during the lesson and lack of attention when the teacher explains the components and learning 

activities. Student activities are only limited to seeing, listening, and recording, so many students play, sleep, or sit 

quietly in class during the learning process [17, 19]. Students with low metacognitive skills may be unable to monitor 

themselves or understand learning objectives. Students never plan the time that will be used to complete the tasks given 

by the teacher, so that they feel they are short on time. In addition, this low metacognitive ability is characterized by a 

lack of using previous knowledge, organizing the information obtained, knowing how and when to apply strategies, 

managing the effectiveness of the learning strategies used, and applying what has been learned. On the other hand, 

students do not develop their ability in the thought process when solving the given problem. As a result, when students 

are faced with a difficult task that requires critical thinking skills or the answer is not immediately obtained, they tend 

to be lazy to do it. 

The solution that can be used to overcome the low metacognitive ability of students is to apply innovative learning. 

Several previous studies have shown that the application of innovative learning can develop students' metacognitive 

abilities. Throughout the innovative learning process, students are expected to achieve excellent learning outcomes. In 

practice, however, the learning outcomes achieved by students are poor and do not meet expectations. Lack of attention 

to teachers when teaching, both male and female students. Teachers do not use learning methods that attract students' 

attention, so students are easily bored with learning [18]. By default, whether the learning outcomes are in accordance 

with the KKM, which is set as a measure of the success of the learning process. There must be interest and evaluation 

materials in the learning process. Student learning outcomes demonstrate a student's competence and quality as a result 

of the learning process that the student has taken through [20]. Of course, if this issue is not addressed, the learning 

process and outcomes will suffer. Using these problems to motivate students and provide opportunities for them to 

improve their metacognitive skills and learning outcomes is an essential part of problem-based learning combined with 

Bloom's revised taxonomy-oriented learning activities. It is possible to achieve this through development. With PBL, 

the gap between critical thinking and students' strengths in the learning process can be bridged [21]. PBL improves 

student performance while they are learning [22]. The PBL model promotes social constructivist principles, transforming 

the learning experience into a gold mine of lifelong learning opportunities [23]. Online problem-solving training 

improves student performance, problem-solving skills, and classroom interactions [24]. Furthermore, PBL provides 

students with opportunities to practice critical thinking skills in a variety of contexts [25]. Using PBL models in the 

classroom assists students in developing critical thinking skills, improving learning outcomes, and increasing student 

activity. This positive impact is the impetus for this research. 

Problem-based learning is combined with a revised Bloom taxonomy-focused learning activity in this study. Students 

benefit from learning activities because they can actively participate in learning. The achievement of effective learning 

activities is undeniably dependent on planning, so Bloom's taxonomy can assist you in achieving your learning objectives 

optimally. A taxonomy is a framework that supports teachers in categorizing statements that are used to predict a 

student's learning ability as a result of a learning activity [10, 26]. A learning overhaul can have a significant impact on 

increasing student knowledge with increasing student learning outcomes, particularly on students' metacognitive 

knowledge, according to Bloom's taxonomy. Learning activities that focus on Bloom's taxonomy are redesigned to 

improve metacognitive abilities while also producing innovative and diverse learning outcomes. Students' learning 

activities, which are motivated by a desire to learn, demonstrate that they already have the confidence to study seriously. 

We can see children who are highly motivated to learn and who perform well in learning activities [27]. One of Bloom's 

revised taxonomy-oriented learning activities that is carried out is self-awareness about work. 1) Self-awareness of 

accepting diversity; 2) self-awareness of making collages and mosaics as part of his art. The faculty first evaluated the 

effectiveness of the learning activities based on Bloom's taxonomy for the students. This study aims to analyze the impact 

of Bloom's revised taxonomy-oriented learning activities with problem-based learning models on students' metacognitive 

skills and learning outcomes. The results of this study are expected to contribute to the implementation of innovative 

learning processes to improve students' metacognitive abilities. 
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2- Methodology 

This study is quasi-experimental in nature with a pretest-protest-control group design. A problem-based learning 

model and Bloom's taxonomy guided learning activities for the experimental group. Throughout the research, Bloom's 

taxonomy was revised. The control group, on the other hand, was given a problem-based learning model that did not 

include any of Bloom's revised taxonomy-oriented learning activities. Both experimental and control groups underwent 

pre-testing to determine baseline conditions before treatment, followed by post-testing to determine differences in 

metacognitive skills and learning outcomes between experimental and control groups. The flow of this research design 

is presented in Figure 1. This study included all fourth graders from Gugus VII Kecamatan Sukasada, a total of 132 

students from six schools. ANOVA was used to perform a population equivalence test, which revealed that all classes 

were equal. A random sampling method was used to collect samples. The experimental and control classes were then 

determined using random sampling. SDN 1 Selat used to have 25 experimental classes, while SDN 3 Selat had 20. SDN 

4 Selat has 19 students, and SDN 2 Selat has 20 students as control classes. 

 

Figure 1. Research Design 

Data collection for this study was performed according to the test method. Twelve essay questions and descriptive 

tests were used as a means of metacognitive performance testing. It is made according to the recognition level of 4th 

graders. The questions consisted of 2 C1 questions, 1 C2 question, 2 C3 questions, 3 C4 questions, 2 C5 questions, and 

2 C6 questions. Before using the metacognitive ability tester, it was validated, reliable, and difficult. CVR is used for 

content verification. CVR testing found all elements of the manufactured metacognitive ability testing device to be 

effective and usable. The metacognitive ability test device created a CVR of 11.5. This shows that there are various 

approaches to the CVI calculation once the CVR results are known. With very good prerequisites, his CVI on the 

metacognitive performance test instrument was 0.9. For the high reliability criterion, reliability calculations yielded 0.75. 

The difficulty level of the metacognitive ability test items was intermediate (8 out of 10) and easy (2 out of 10). The 

explanatory test kit had a difficulty rating of 0.69, so it met the moderate criteria. A grid of the metacognitive ability test 

equipment shown in Table 1. 

Table 1. Metacognitive Ability Test Instruments 

Basic competencies 
Number of 

Questions 
Description 

3.2 Determine the relationship between social, economic, cultural, ethnic, and religious diversity in local 

provinces and Indonesian national identity. 
2 Valid 

3.3 Differentiate between muscle, electrical, magnetic, gravitational, and frictional forces. 2 Valid 

4.3 Demonstrate the advantages of force in everyday life, including muscular, electrical, magnetic, 

gravitational, and frictional forces. 
2 Valid 

1.4 Thank you for the many forms of ethnic, social, and cultural diversity in Indonesia that are united by 

unity and integrity as a gift from Almighty God. 
2 Valid 

3.4 Understand the adhesion technology. 2 Valid 

4.4 Can make collages, montages, apps, and mosaics. 2 Valid 

As a means of testing learning outcomes, a descriptive test consisting of ten essays. The items created were tailored 

to fourth graders' cognitive abilities. There were two C1 questions, two C2 questions, two C3 questions, two C4 

questions, one C5 question, and one C6 question. Validate any learning outcome test instrument before using it. CVR is 

used for content verification. For learning outcomes, his CVR test instrument score is 12. The analysis then moves on to 

the CVI calculation once the CVR results are known. They performed admirably on the learning outcomes test, with a 

CVI of 1. Table 2 contains a grid of learning outcome test instruments. 
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Table 2. Learning Outcome Test Instruments 

Basic competencies 
Cognitive 

Realm 

Number of 

Questions 
Description 

3.2 Determine the relationship between social, economic, cultural, ethnic, and religious 
diversity in local provinces and Indonesian national identity. 

C1 2 Valid 

3.3 Differentiate between muscle, electrical, magnetic, gravitational, and frictional forces. C5 1 Valid 

4.3 Demonstrate the advantages of force in everyday life, including muscular, electrical, 
magnetic, gravitational, and frictional forces. 

C2 2 Valid 

1.4 Thank you for the many forms of ethnic, social, and cultural diversity in Indonesia that 
are united by unity and integrity as a gift from Almighty God. 

C3 2 Valid 

3.4 Understand the adhesion technology. C4 2 Valid 

4.4 Can make collages, montages, apps, and mosaics. C6 1 Valid 

Data from the post-test were analyzed using descriptive and inferential statistics. The effectiveness of developing 

learning activities in accordance with Bloom's revised taxonomy on students' metacognitive skills and academic 

outcomes was determined using inference statistical analyses. The MANOVA test was used in statistical inference 

analysis. Prior to running the MANOVA test, the following prerequisite tests were run: normality, homogeneity, and 

multiple correlations. SPSS 25.0 for Windows was used to run MANOVA and prerequisite tests. 

3- Results and Discussion 

3-1- Results 

The purpose of this study was to examine the impact of Bloom's problem-based learning model combined with revised 

taxonomy-oriented learning activities on student metacognitive skills and learning outcomes. Table 3 summarizes the 

descriptive analysis findings. 

Table 3. Results of Descriptive Analysis of Metacognitive Ability and Learning Outcomes 

Descriptive Statistics 

Treatment Dependent variable Mean Std. Deviation N 

A1 (Experiment) 

Pre-test 
Y1 51.5294 7.94006 36 

Y2 48.8824 7.51872 34 

Post-test 
Y1 78.0556 9.22712 36 

Y2 75.5000 8.00536 34 

A2 (Control) 

Pre-test 
Y1 49.9094 6.94006 36 

Y2 45.6524 6.51872 34 

Post-test 
Y1 62.5714 15.46250 36 

Y2 60.1714 13.86352 34 

The next test carried out was the prerequisite test for the pretest data group for both Metacognitive Ability data and 

student learning outcomes. The normality test results using the Kolmogorov Smirnov statistic obtained the results of 

the pretest data, both metacognitive ability data and student learning outcomes that were normally distributed (Sig. > 

0.05) with a score of 0.1046 for Metacognitive Ability and 0.084 for the result score. The homogeneity test is the 

second prerequisite test performed. The homogeneity test of metacognitive ability data and learning outcomes yields 

results from homogeneous data groups. It is denoted by (Sig. > 0.05), which for metacognitive ability is 0.253 and for 

student learning outcomes is 0.743. Based on the prerequisite test, both metacognitive abilities and learning outcomes 

come from a normal and homogeneous distribution so that the independent t-test can be continued. The results of the 

t-test showed (sig.>0.05) with a score of 0.455 for metacognitive ability and 0.653 for student learning outcomes. This 

indicates that both experimental and control groups did not differ based on sig. > 0.05Analytical prerequisite tests 

performed included data distribution normality, variance homogeneity, multivariate homogeneity, and dependent 

variable linearity. The analysis results show that all data are from normally distributed data groups. sig. > 0.05 can 

indicate this. The Kolmogorov-Smirnov normality test was the first prerequisite test. Table 4 displays the normality 

test results. 
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Table 4. Normality Analysis Results 

 Learning approaches 
Kolmogorov-Smirnov 

Statistic df Sig. 

Metacognitive Ability 
PBL model combined with revised Bloom's taxonomy-oriented learning activities 0.083 36 0.200 

PBL model without implementing revised Bloom's taxonomy-oriented learning activities 0.112 34 0.200 

Learning outcomes 
PBL model combined with revised Bloom's taxonomy-oriented learning activities 0.115 36 0.200 

PBL model without implementing revised Bloom's taxonomy-oriented learning activities 0.104 34 0.200 

After the normality requirement is satisfied, the next prerequisite test is the homogeneity test. In this study, he used 

his two analyzes to test for homogeneity. It is a multivariate homogeneity test. Homogeneity analysis results show the 

same validity. This indicates that the study data were obtained from a homogeneous data set. This is supported by the 

sig value. Each test emits a signal. A value greater than or equal to 0.05. For metacognitive skills, the Levene Equality 

Test is 0.285 and the Sig. Learning Outcome score is 0.672. In contrast, the homogeneity test using the box covariance 

matrix gave a signal of 0.671. The linearity test, which attempts to determine the linear relationship between the analyzed 

dependent variables, is the next prerequisite test. The analysis revealed a 0.032 sign-on deviation from linearity (0.05). 

This means that metacognitive performance data and learning outcomes have no direct relationship. The necessary tests 

for MANOVA analysis have been completed. Manova can be used to test your hypothesis because the resulting study 

data are normally distributed and uniform, with no linear relationship between the variables. Table 5 presents the findings 

of the overall analysis. 

Table 5. Results of the Manova Test Analysis 

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared 

Intercept 

Pillai's Trace 0.985 2233.707 2.000 67.000 0.00 0.985 

Wilks' Lambda 0.015 2233.707 2.000 67.000 0.00 0.985 

Hotelling's Trace 66.678 2233.707 2.000 67.000 0.00 0.985 

Roy's Largest Root 66.678 2233.707 2.000 67.000 0.00 0.985 

Group 

Pillai's Trace 0.751 101.074 2.000 67.000 0.00 0.751 

Wilks' Lambda 0.249 101.074 2.000 67.000 0.00 0.751 

Hotelling's Trace 3.017 101.074 2.000 67.000 0.00 0.751 

Roy's Largest Root 3.017 101.074 2.000 67.000 0.00 0.751 

According to the MANOVA results in Table 5, the Pillae trace, Wilks' Lambda-Hotelling trace, and Roy's largest root 

indicate an F-factor of 101.074 for Sig. 0.00. This means that metacognitive skills and learning outcomes differ across 

groups of students participating in learning activities. 

Table 6 shows the results of the inter-subject efficacy test analysis, which showed an F-score of 165,333 with a sig. 

of 0.00 less than 0.05. We showed that problem-based learning combined with Bloom's modified taxonomy-oriented 

learning activity improved students' metacognitive abilities. Third, the F-score for the influence test between subjects is 

205.043, sig. 0.00, less than 0.05. Making learning activities the effectiveness of student learning outcomes can be 

demonstrated by using bloom's revised taxonomy. 

Table 6. Analysis results of Tests of Between-Subjects Effects 

Tests of Between-Subjects Effects 

Source Dependent Variable 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model 
Metacognitive Ability 12303.583 1 12303.583 165.333 0.000 0.709 

Learning outcomes 12388.613 1 12388.613 205.043 0.000 0.751 

Intercept 
Metacognitive Ability 293624.726 1 293624.726 3945.665 0.000 0.983 

Learning outcomes 270520.956 1 270520.956 4477.375 0.000 0.985 

Group 
Metacognitive Ability 12303.583 1 12303.583 165.333 0.000 0.709 

Learning outcomes 12388.613 1 12388.613 205.043 0.000 0.751 

Error 
Metacognitive Ability 5060.359 68 74.417    

Learning outcomes 4108.529 68 60.420    

Total 
Metacognitive Ability 314676.000 70     

Learning outcomes 290560.000 70     

Corrected Total 
Metacognitive Ability 17363.943 69     

Learning outcomes 16497.143 69     
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3-2- Discussion 

We have some insights based on our research findings. For starters, there is a link between students' metacognitive 

abilities and classroom learning outcomes taught using a combination of problem-based learning and Bloom's revised 

taxonomy. It is inextricably linked to the activities that the learning process engages the student in the learning process. 

Active learning should maximize each student's potential so that they can achieve satisfactory learning outcomes based 

on their characteristics. Furthermore, active learning helps students maintain their focus on the learning process [28]. As 

a result, even though the student accepts the knowledge provided by the teacher, the learning process necessitates active 

participation on the part of students. Teachers should use learning activities that are appropriate for elementary school 

students' characteristics, and they should emphasize student activities by assessing and analyzing what they have learned 

[29, 30]. Good learning processes can engage students in important roles in teaching and learning activities [31]. 

Motivation to learn drives students to engage in learning activities, which indicates that students already have the 

confidence to study seriously. A child who is highly motivated to learn and who is good at learning activities is one thing 

to see in action [32]. When concrete objects are used, students are more motivated to engage in hands-on learning. As a 

result, students become more interested, engaged, and deeply understand their learning. Students in elementary school 

are theoretically in a concrete working stage, and when supported by concrete objects, children begin to use their minds 

to think rationally and objectively [33]. There is a relationship between metacognitive skills and learning outcomes, and 

students with good metacognitive skills have better learning outcomes. Students with metacognitive skills can analyze 

and evaluate problems that arise during the learning process. Children's metacognition is always linked to their learning, 

memory, and academic activities [9]. Metacognitive is defined as the ability to reflect, understand, and control learning 

[10]. The existence of metacognitive experience will give students insight into knowledge [12]. Basic metacognitive 

abilities affect children's memory performance for more future development of children. Metacognition affects a person 

in absorbing and processing information so that it will affect students in improving learning outcomes [14, 15]. 

Metacognition is very important for every student to develop independence in learning [16]. Good metacognition will 

make students able to solve problems well [34]. So, if the child's metacognitive ability is good, the learning outcomes 

obtained by students are even better.  

The second finding is differences in students' metacognitive abilities taught by combining the problem-based learning 

model with Bloom revision taxonomy-oriented activities. The difference in students' metacognitive abilities cannot be 

separated from the learning carried out, where students who take part in this learning will be trained to complete the 

activities that have been provided. Problem-based activities found in everyday life will provide opportunities for students 

to manage their knowledge well. Student learning activities motivated by learning motivation indicate that students are 

already aware of the importance of studying seriously [35]. Through learning activities oriented to Bloom's revised 

taxonomy, students are given an active opportunity to develop their metacognitive abilities. In this learning activity, 

concrete learning materials are used, using visual tools and collaborating with games, using examples already familiar 

to students ranging from simple to complex, providing real practice in analyzing problems or activities. Through this 

learning activity, students become accustomed to reflecting on what they know and do not know, allowing them to be 

consciously honest about what they know and correct their mistakes. Students with metacognitive skills can gain a 

thorough understanding of problems and their solutions, bolstering their confidence in learning and problem solving by 

employing logical arguments [36]. A student's metacognitive skills are very helpful in their learning success. Consider 

what you think about the students’ ability to come up with different ways to solve problems. So, learning activities will 

affect students' metacognitive abilities in the learning process. 

Our third finding indicates that combining problem-based learning models with Bloom's taxonomy-based operations 

has a significant impact on improving learning outcomes. Fourth graders practice one of the goals of the school learning 

process, which is student achievement. To do so, teachers must be familiar with, learn, and apply a variety of teaching 

methods. Teachers must educate and teach students using learning methods that are necessary for the learning process 

in the classroom to achieve high student performance (outcomes) [37]. Bloom's revamped taxonomy-focused learning 

activities increase student engagement in learning. Students actively participate in learning, including by asking 

questions about the material being taught. Learning activities based on active learning are the processes by which 

students maximize their potential to engage in more learning activities, establish interactive relationships with the subject 

matter, and achieve good learning outcomes [38]. Learning activities based on Bloom's revised taxonomy have shifted 

learning from the teacher to the student as the active center of learning. Learning that is good allows students to explore 

and build knowledge. Students gain experience that they can apply in their daily lives by learning in this manner. 

Meaningful learning provides students with experiences and opportunities to develop social feelings [1, 2]. In addition 

to activity-filled learning with problem-based learning constructs, students are more actively involved in the learning 

process. Students will also collaborate with their peers. Students learn more effectively when they collaborate with their 

peers. Learning with peers encourages students to participate actively in their education [39]. The peer method enhances 

self-learning. Students have received peer feedback. The peer method improves self-learning. Students have experience 

with peer feedback [40]. Peers guide and support one another as they learn through interaction and collaboration [41]. 

Anxiety and stress are reduced when students learn with their peers. Students gain confidence through peer mentoring, 
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support, and feedback [42, 43]. Based on these descriptions, learning should enable students to share learning 

expectations to create a conducive learning environment and to follow the current situation. Because the online learning 

process helps develop student interaction and collaboration as students share what they learn and influence each other. 

4- Conclusion 

This learning differs from previous one, where the combination of problem-based learning and revised Bloom's 

classification-oriented activities combined problem-based learning models with developed activities. These activities 

include: 1) referring to self-awareness of surrounding economic activity; 2) describing self-awareness of magnetism; 3) 

applying self-awareness of magnetism and gravity; 4) describing collages, mosaics, montages, and applications. 

Distinguish self-perception, 5) evaluate self-perception regarding attitudes toward tolerance towards diversity. 6) 

Confidence in creating collage and mosaic art. This learning activity allows students to actively participate in the given 

activities and problem-solving. Such learning provides students with opportunities to develop metacognitive skills and 

learning outcomes. However, this study can be deployed in greater numbers than at the time this study was conducted. 

Even with a larger sample size, this learning model is effectively used to improve students' metacognitive skills and 

learning outcomes. 

Learning that uses a combination of problem-based learning models and learning activities aligned with the revised 

Bloom taxonomy can influence students' metacognitive skills and learning outcomes. Students are at the centre of their 

learning, so they are actively involved in the learning process. This learning activity develops students' metacognitive 

skills and provides an opportunity to reflect on what they know about themselves and to be honest and confident in their 

knowledge. Additionally, learning activities are organized by learning objectives to help students improve their learning 

outcomes. The results of this study are expected to contribute to the implementation of innovative learning processes to 

improve students' metacognitive abilities. These findings can be used as a reference for improving the quality of the 

learning process. 

5- Declarations  

5-1- Author Contributions 

Conceptualization, I.G.A.L.P.; methodology, I.G.A.L.P. and I.W.W.; validation, I.W.W.; writing—original draft 

preparation, I.N.L.J.; writing—review and editing, I.W.W.; supervision, I.G.A.L.P. All authors have read and agreed to 

the published version of the manuscript. 

5-2- Data Availability Statement 

The data presented in this study are available in the article. 

5-3- Funding 

The authors received no financial support for the research, authorship, and/or publication of this article. 

5-4- Institutional Review Board Statement 

This study was conducted in accordance with the Declaration of Helsinki and approved by the Institutional Review 

Board of the Universitas Pendidikan Ganesha (Ganesha University of Education), Singaraja, Indonesia. 

5-5- Informed Consent Statement 

Informed consent was obtained from all subjects involved in the study. 

5-6- Conflicts of Interest 

The authors declare that there is no conflict of interest regarding the publication of this manuscript. In addition, the 

ethical issues, including plagiarism, informed consent, misconduct, data fabrication and/or falsification, double 

publication and/or submission, and redundancies have been completely observed by the authors. 

6- References 

[1] Bressington, D. T., Wong, W. kit, Lam, K. K. C., & Chien, W. T. (2018). Concept mapping to promote meaningful learning, help 

relate theory to practice and improve learning self-efficacy in Asian mental health nursing students: A mixed-methods pilot study. 

Nurse Education Today, 60(February 2017), 47–55. doi:10.1016/j.nedt.2017.09.019. 

[2] Kostiainen, E., Ukskoski, T., Ruohotie-Lyhty, M., Kauppinen, M., Kainulainen, J., & Mäkinen, T. (2018). Meaningful learning 

in teacher education. Teaching and Teacher Education, 71, 66–77. doi:10.1016/j.tate.2017.12.009. 

[3] Dong, C., Cao, S., & Li, H. (2020). Young children’s online learning during COVID-19 pandemic: Chinese parents’ beliefs and 

attitudes. Children and Youth Services Review, 118(August), 105440. doi:10.1016/j.childyouth.2020.105440. 



Emerging Science Journal | Vol. 7, No. 2 

Page | 576 

[4] Hwang, G. J., Wang, S. Y., & Lai, C. L. (2021). Effects of a social regulation-based online learning framework on students’ 

learning achievements and behaviors in mathematics. Computers and Education, 160, 104031. doi:10.1016/j.compedu.2020.104031. 

[5] Kkese, E. (2020). McGurk effect and audiovisual speech perception in students with learning disabilities exposed to online 

teaching during the COVID-19 pandemic. Medical Hypotheses, 144, 110233. doi:10.1016/j.mehy.2020.110233. 

[6] Lage-Cal, S., Folgueras-Díaz, M. B., Alonso-Hidalgo, M., García-Menéndez, D., & Fernández-García, F. J. (2020). Investigation 

of the effectiveness of online learning tools for energy performance certificates preparation. Energy Reports, 6, 609–614. 

doi:10.1016/j.egyr.2019.09.034. 

[7] Andel, S. A., de Vreede, T., Spector, P. E., Padmanabhan, B., Singh, V. K., & Vreede, G. J. de. (2020). Do social features help in 

video-centric online learning platforms? A social presence perspective. Computers in Human Behavior, 113, 106505. 

doi:10.1016/j.chb.2020.106505. 

[8] Rusli, R., Rahman, A., & Abdullah, H. (2020). Student perception data on online learning using heutagogy approach in the Faculty 

of Mathematics and Natural Sciences of Universitas Negeri Makassar, Indonesia. Data in Brief, 29, 105152. 

doi:10.1016/j.dib.2020.105152. 

[9] Roebers, C. M., van Loon, M. H., Buehler, F. J., Bayard, N. S., Steiner, M., & Aeschlimann, E. A. (2021). Exploring psychometric 

properties of children’ metacognitive monitoring. Acta Psychologica, 220(103399), 1–11. doi:10.1016/j.actpsy.2021.103399. 

[10] Pujawan, I. G. N., Rediani, N. N., Antara, I. G. W. S., Putri, N. N. C. A., & Bayu, G. W. (2022). Revised Bloom Taxonomy-

Oriented Learning Activities To Develop Scientific Literacy and Creative Thinking Skills. Jurnal Pendidikan IPA Indonesia, 

11(1), 47–60. doi:10.15294/jpii.v11i1.34628. 

[11] Ismiyati, Festiyed, & Hamdi. (2019). Validity of physics learning module based on problem based learning to improve students’ 

metacognitive skills. Journal of Physics: Conference Series, 1185(1). doi:10.1088/1742-6596/1185/1/012066. 

[12] Roebers, C. M., Mayer, B., Steiner, M., Bayard, N. S., & van Loon, M. H. (2019). The Role of Children’s Metacognitive 

Experiences for Cue Utilization and Monitoring Accuracy: A Longitudinal Study. Developmental Psychology, 55(10), 2077–

2089. doi:10.1037/dev0000776. 

[13] Geurten, M., Meulemans, T., & Willems, S. (2018). A closer look at children’s metacognitive skills: The case of the 

distinctiveness heuristic. Journal of Experimental Child Psychology, 172, 130–148. doi:10.1016/j.jecp.2018.03.007. 

[14] Tamsyani, W. (2016). The Effect of Learning Models and Metacognitive Awareness on Learning Outcomes of High School 

Students in Acid-Base Subject Material. Journal of Educational Science and Technology (EST), 2(1), 10. 

doi:10.26858/est.v2i1.1887. (In Indonesian). 

[15] Sihaloho, L., Rahayu, A., & Wibowo, L. A. (2018). Metacognitive Influence on Learning Outcomes in Economics Subjects 

Through Student Self-Efficacy. Jurnal Ekonomi Pendidikan Dan Kewirausahaan, 6(2), 121. doi:10.26740/jepk.v6n2.p121-136.  

[16] Siregar, S. (2019). Analysis of Metacognitive Skills and Scientific Attitudes of Students through Inquiry Learning Methods. 

BIOTIK: Jurnal Ilmiah Biologi Teknologi Dan Kependidikan, 7(2), 141. doi:10.22373/biotik.v7i2.5665. (In Indonesian). 

[17] Antara, I. G. W. S., & Dewantara, K. A. K. (2022). E-Scrapbook: The Needs of HOTS Oriented Digital Learning Media in 

Elementary Schools. Journal for Lesson and Learning Studies, 5(1), 71–76. doi:10.23887/jlls.v5i1.48533. 

[18] Parmiti, D. P., Rediani, N. N., Antara, I. G. W. S., & Jayadiningrat, M. G. (2021). The effectiveness of local culture-integrated 

science learning through project-based assessment on scientific attitudes and science process skills of elementary school students. 

Jurnal Pendidikan IPA Indonesia, 10(3), 439–446. doi:10.15294/JPII.V10I3.31301. 

[19] Antara, I. G. W. S., Sudarma, I. K., & Dibia, I. K. (2020). The Assessment Instrument of Mathematics Learning Outcomes Based 

on HOTS toward Two-Dimensional Geometry Topic. Indonesian Journal of Educational Research and Review, 3(1), 19. 

doi:10.23887/ijerr.v3i2.25869. 

[20] Nurhasanah, S., & Sobandi, A. (2016). Learning Interest as a Determinant of Student Learning Outcomes. Jurnal Pendidikan 

Manajemen Perkantoran, 1(1), 128. doi:10.17509/jpm.v1i1.3264. (In Indonesian). 

[21] Seibert, S. A. (2021). Problem-based learning: A strategy to foster generation Z’s critical thinking and perseverance. Teaching 

and Learning in Nursing, 16(1), 85–88. doi:10.1016/j.teln.2020.09.002. 

[22] Waite, L. H., Smith, M. A., & McGiness, T. P. (2020). Impact of a problem-based learning elective on performance in non-

problem-based learning required courses. Currents in Pharmacy Teaching and Learning, 12(12), 1470–1476. 

doi:10.1016/j.cptl.2020.07.015. 

[23] Bosica, J., Pyper, J. S., & MacGregor, S. (2021). Incorporating problem-based learning in a secondary school mathematics 

preservice teacher education course. Teaching and Teacher Education, 102, 103335. doi:10.1016/j.tate.2021.103335. 

[24] Aslan, A. (2021). Problem- based learning in live online classes: Learning achievement, problem-solving skill, communication 

skill, and interaction. Computers and Education, 171(November 2020), 104237. doi:10.1016/j.compedu.2021.104237. 



Emerging Science Journal | Vol. 7, No. 2 

Page | 577 

[25] Shandy Narmaditya, B., Wulandari, D., & Binti Sakarji, S. R. (2018). Does problem-based learning improve critical thinking 

skills? Cakrawala Pendidikan, 37(3), 378–388. doi:10.21831/cp.v38i3.21548. 

[26] Magdalena, I., Islami, N. F., Rasid, E. A., & Diasty, N. T. (2020). The Three Domains of Bloom's Taxonomy in 

Education. EDISI, 2(1), 132-`139. doi:10.36088/edisi.v2i1.822. (In Indonesian). 

[27] Udin, T., Maufur, S., & Riyanto, O. (2022). Student’s Self-Efficacy and Perceptions of Online Learning on the Use Learning 

Management System. Journal of Education Technology, 6(1), 165–172. doi:10.23887/jet.v6i1.41884. 

[28] Chen, C.C., Chen, H.R., & Wang, T.Y. (2022). Creative situated augmented reality learning for astronomy curricula. Educational 

Technology & Society, 25(2), 148-162. 

[29] Lase, D., Zega, T. G. C., & Daeli, D. O. (2021). Parents’ Perceptions of Distance Learning during COVID-19 Pandemic in Rural 

Indonesia. SSRN Electronic Journal, 13(2), 101–111. doi:10.2139/ssrn.3890610. 

[30] Efendi, M. Y., & Lien, H. N. (2021). Implementation of Multicultural Education Cooperative Learning to Develop Character, 

Nationalism and Religious. Journal of Teaching and Learning in Elementary Education, 4(1), 20. doi:10.33578/jtlee.v4i1.7817. 

[31] Dahlstrom-Hakki, I., Alstad, Z., & Banerjee, M. (2020). Comparing synchronous and asynchronous online discussions for 

students with disabilities: The impact of social presence. Computers and Education, 150, 103842. 

doi:10.1016/j.compedu.2020.103842. 

[32] Atmojo, S. E., Rusilowati, A., Dwiningrum, S. I. A., & Skotnicka, M. (2018). The reconstruction of disaster knowledge through 

thematic learning of science, environment, technology, and society integrated with local wisdom. Jurnal Pendidikan IPA 

Indonesia, 7(2), 204–213. doi:10.15294/jpii.v7i2.14273. 

[33] Chang, C. J., Chang, M. H., Chiu, B. C., Liu, C. C., Fan Chiang, S. H., Wen, C. T., Hwang, F. K., Wu, Y. T., Chao, P. Y., Lai, 

C. H., Wu, S. W., Chang, C. K., & Chen, W. (2017). An analysis of student collaborative problem solving activities mediated 

by collaborative simulations. Computers and Education, 114(300), 222–235. doi:10.1016/j.compedu.2017.07.008. 

[34] Joseph, N. (2009). Metacognition needed: Teaching middle and high school students to develop strategic learning skills. 

Preventing School Failure: Alternative Education for Children and Youth, 54(2), 99-103. doi:10.1080/10459880903217770 

[35] Nurmala, D. A., Tripalupi, L. E., Suharsono, N., Ekonomi, J. P., & Ganesha, U. P. (2014). The influence of learning motivation 

and learning activities on accounting learning outcomes. Undiksha Journal of Economic Education, 4(1), 1-10. (In Indonesian). 

[36] Barbacena, L. B., & Norina R.S. (2015). Metacognitive Model in Mathematical Problem Solving. Intersection, 12(1), 16–22. 

[37] Nasution, M. K. (2017). The use of learning methods in improving student learning outcomes. Studia Didaktika: Jurnal Ilmiah 

Bidang Pendidikan, 11(01), 9-16. (In Indonesian). 

[38] Murillo-Zamorano, L. R., López Sánchez, J. Á., Godoy-Caballero, A. L., & Bueno Muñoz, C. (2021). Gamification and active 

learning in higher education: is it possible to match digital society, academia and students' interests?. International Journal of 

Educational Technology in Higher Education, 18, 1-27. doi:10.1186/s41239-021-00249-y. 

[39] Oh, E. (2019). Research on the effective of peer instruction and students’ involvement. Asia-Pacific of Multimedia Services 

Convergent with Art Humanities, and Sociology, 33, 199–208. doi:10.35873/ajmahs. 

[40] Gabriele, K. M., Holthaus, R. M., & Boulet, J. R. (2016). Usefulness of Video-Assisted Peer Mentor Feedback in Undergraduate 

Nursing Education. Clinical Simulation in Nursing, 12(8), 337–345. doi:10.1016/j.ecns.2016.03.004. 

[41] Andersen, T., & Watkins, K. (2018). The value of peer mentorship as an educational strategy in nursing. Journal of Nursing 

Education, 57(4), 217–224. doi:10.3928/01484834-20180322-05. 

[42] Han, J.-S., Baek, H. C., & Jeong, A.-S. (2015). The Effects of Psychiatric Nursing Simulation on Anxiety and Self-confidence 

about Clinical Placement of Nursing Students. Journal of the Korea Academia-Industrial Cooperation Society, 16(11), 7812–

7819. doi:10.5762/kais.2015.16.11.7812. 

[43] Stone, R., Cooper, S., & Cant, R. (2013). The Value of Peer Learning in Undergraduate Nursing Education: A Systematic 

Review. ISRN Nursing, 2013(i), 1–10. doi:10.1155/2013/930901. 


