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Objective: This study aims to determine the most effective application of 
assessment in improving metacognitive skills in the learning process. 
Method: The method used is a literature review. A literature review is defined 
as an investigation of scientific articles, books, and other sources related to a 
particular problem, field of research, or theory to provide an overview, 
summary, and evaluation of scientific work. This research method uses several 
steps, including (1) topic identification about Assessment as Learning and 
metacognitive skill; (2) search and select appropriate articles by Scopus and 
Google Scholar; (3) analyze and synthesize literature; and (4) text organization. 
Results: Assessment as learning can be applied using self-assessment, peer 
assessment, making portfolios and rubrics, as well as group discussions and 
the teacher. This approach can also be designed online or offline. Self-
assessment and peer assessment are more effective in improving 
metacognitive skills in learning. Novelty: This study can provide an overview 
assessment design by actively involving learners to improve metacognitive 
skills, which can help realize the achievement of learning objectives. 

Keywords: 
Assessment; 
Learning; 
Metacognitive skills; 
Portfolio; 
Rubrics. 

 

 

 
INTRODUCTION 
Assessment is a process for obtaining information in any form that can be used as a 
basis for making decisions about students concerning curriculum, learning programs, 
school climate, and school policies. Assessment is the process of collecting, interpreting, 
and using evidence to make decisions about student achievement in education (Brown, 
2019; Hammerstein et al., 2021; Namoun & Alshanqiti, 2021; Puspita & Wrahatnolo, 
2023; Schildkamp, 2019; Supena et al., 2021; van Gaalen et al., 2021). Thus, a good 
assessment is needed to achieve learning objectives. Two types of assessment can be 
used, namely the Assessment of Learning (AoL) and the Assessment for Learning (AfL). 
AoL is used to determine the level of achievement of learning outcomes, while AfL, or 
what is known as formative assessment, is used to improve the learning process 
(Ayuningtyas, 2018). This formative assessment can be used to improve the learning 
process by the teacher or Assessment for Learning (AfL) and improve the learning 
process by students or Assessment as Learning. 

Assessment as Learning can strengthen and expand the role of formative assessment 
in learning by emphasizing the role of students not only as contributors but also as a 
link between the assessment process and learning. The application of "Assessment as 
Learning" (AaL) is an approach in the process of evaluation and learning that places 
students as active actors in measuring their progress and achievements. This approach 
emphasizes the critical role of assessment as a tool for continuous learning, not just as a 
tool for ranking or evaluating students. An example of applying this approach is by 
using self-assessment and peer assessment (Ebrahimi et al., 2021; Pantiwati, 2017; 
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Zheng, 2017; Mellinger, 2019). Self-assessment is a formative assessment technique in 
which students assess their strengths and weaknesses individually based on criteria 
that have been made to improve the quality of their learning.  

Meanwhile, peer assessment can be expressed as a process that allows a student to 
provide an assessment of the work of other students by providing feedback and scores. 
Peer assessment is a test given to students and then corrected by friends with 
predetermined guidelines. Another application is by making portfolios (Abdullah, 
2017) and rubrics as well as group discussions and teachers. A portfolio is defined as 
the collection of products that students produce during the learning process, and it 
creates opportunities for students, as well as their peers, families, and teachers, to 
observe and evaluate changes over time. Portfolios are also considered very important 
in terms of providing direct evidence for the quality of instructional media and 
classroom activities created by teachers (Akleh & Wahab, 2020; Namaziandost et al., 
2020; Topping, 2023; Walland & Shaw, 2022). Applying this approach can help students 
become more aware of their strengths and weaknesses, as well as give them 
opportunities to make improvements and corrective actions. Assessment as learning 
focuses on and emphasizes assessment as a process of Metacognition (knowledge about 
one's thinking processes) for students. 

Metacognition is the ability to realize and know the cognition process that occurs in 
oneself and is the ability to direct the cognition process that occurs in oneself. 
Metacognition also plays a role in realizing obstacles in solving a problem. In general, 
there are two primary components of Metacognition, namely metacognitive knowledge 
and metacognitive skills or cognitive control (Hota et al., 2022; Jia et al., 2019; 
Ramadhanti & Yanda, 2021). In this case, metacognitive skills are vital in preparing to 
learn from something, monitoring increased learning outcomes, and correcting what 
has been learned in solving a problem (Azizah & Nasrudin, 2018). Metacognitive skills 
can also be defined as mental abilities that are consciously regulated, controlled, and 
examined for their thought processes. 

In an educational context, metacognitive skills play an essential role in helping 
students become more effective and independent learners. Metacognitive skills aim to 
improve student learning and understanding to help students achieve learning goals 
(Febriana & Mukhidin, 2019). As students develop metacognitive skills, they become 
more aware of how they learn, process information, and complete academic tasks. It has 
been proven from research results that metacognitive skills have a significant 
correlation with student learning outcomes (Kusuma & Nisa, 2018), which shows that 
there is a significant relationship between metacognitive skills and learning outcomes. 
Therefore, metacognitive skills are considered high-level thinking skills that need to be 
trained in learning. 

Improving metacognitive skills can be done by applying AaL. The implementation of 
AaL will fit very well with the 21st-century learning paradigm. The paradigm in 
question is that there is a change in the learning paradigm from the teaching paradigm 
to the learning paradigm. Learning that was previously teacher-centered turned into 
learner-centered learning (Hokor & Sedofia, 2021; Kostadinovska-Stojchevska & 
Popovikj, 2019; McPherson, 2021; Sunzuma & Luneta, 2023; Zhang et al., 2021). In this 
article, a literature study will be carried out regarding the analysis of the effect of 
applying AaL on metacognitive skills using the literature review method. 
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RESEARCH METHOD 
The method used in this study is the qualitative literature review method. A literature 
review is defined as an investigation of scientific articles, books, and other sources 
related to specific problems, areas of research, or theories so that they can provide an 
overview, summary, and evaluation of scientific work. Qualitative research mentions or 
justifies the importance of the research problem and uses the literature to support the 
findings (Creswell, 2012). This research method uses several steps, including (1) topic 
identification, (2) searching for and selecting appropriate articles, (3) analyzing and 
synthesizing the literature, and (4) text organization. The type of data used is secondary 
data. Secondary sources are sources of data obtained by reading, studying, and 
understanding through other media sourced from literature, books, and documents 
(Creswell, 2012). The steps of this method are shown in Figure 1. 
 

  
 

 
 
 
 
 
 
 
 
 
 

Figure 1. Research flowchart (Ramdhani et al., 2014). 
 
RESULTS AND DISCUSSION 
Results 
Based on secondary data that has been collected from 15 articles, there are several 
points related to metacognitive skills and the implementation of Assessment as 
Learning. The data obtained is written in Table 1. 
 

Table 1. Matrix of data search results from articles 
Author(s) Method Result 

Ebrahimi 
et al.  (2021) 

Quasiexperimental 
design 

Results from the tests indicated that both self-assessment 
and peer assessment are effective ways to improve the 
autonomy and metacognition awareness of EFL learners in 
the completion of writing tasks. 

Lee et al. 
(2021) 

Mobile-based 
progressive peer 
feedback approach 

The findings indicated that the proposed progressive peer 
feedback approach had a positive effect on the primary 
school students ’ creative art thinking. The experimental 
group students’ metacognitive awareness was also 
significantly enhanced. 

Lukitasari et 
al. (2021) 

E-portofolio web based The findings showed that project-based learning (PBL) 
enables the fostering of the student metacognitive ability 
that developed through e-portfolio-based documents that 
students conducted while fulfilling all project assignments. 

Wafubwa & 
Csikos (2021) 

The  Teacher  
Assessment  for  
Learning Questionnaire 

The results of the model show that teachers evaluating skills 
are positively predicted by learning intentions, success 
criteria, and peer assessment. Monitoring skills are 

Topic identification 

Searching for and selecting appropriate articles 

Analyzing and synthesizing the literature 

Text organization 
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Author(s) Method Result 

(TAFL-Q) positively predicted by classroom discussion and peer 
assessment. Planning skills,  on the other hand, are 
positively predicted by feedback, peer assessment,  and 
success criteria. 

Mellinger 
(2019) 

Integrated Problem and 
Decision Reporting 
(IPDR) 

The results suggest that metacognitive activity is present in 
both translation tasks. However, the type of behavior 
changes throughout an eight-week period that includes 
training in medical translation. 

Abdullah 
(2017) 

Enhancing 
Metacognition Skills by 
Using Reflective E-
portfolio 

Students received an E-portfolio assignment. The e-portfolio 
was useful, helped deeper learning and understanding, 
increased their metacognitive skills, and connected their 
learning to the real world. 

Pantiwati & 
Husamah 
(2017) 

Schraw and Dennison 
MAI (Metacognition 
Awareness Instrument) 

The result path analysis showed: 1) there are influences of 
self and peer assessment in active learning toward 
awareness of Metacognition and cognitive ability. 

Zheng et al. 
(2017) 

Web-based  
peer assessment 

The results revealed that synchronous discussion between 
the assessors and assesses significantly improved the 
students' writing performance, mainly content writing skills, 
affective and metacognitive feedback quality, metacognitive 
awareness, and self-efficacy.  

Siegesmund 
(2017) 

Focus in deep review Incorporating self-assessment into the classroom enhances 
their metacognitive skills and will help students move 
toward becoming self-regulated, lifelong learners capable of 
confronting any challenge. 

General (2016) Exploratory sequential 
mixed-methods design 

Portfolio assessments were determined to have positive 
effects on attendants’ metacognitive skills and attitudes 
towards the course, and the implementation positively 
affected their attitudes. 

Cheng & Hou  
(2015) 

quantitative content 
analyses and progressive 
sequential analyses 

The findings show that the students mainly offer positive 
affective feedback but offer relatively less cognitive or 
metacognitive feedback. As the activity progresses, they 
increasingly display cognitive and metacognitive thinking in 
their feedback, as well as increased negative affective 
feelings. 

 
Discussion  
Implementing of Assessment as Learning  
Assessment as Learning arises from the idea that learning is not just a matter of 
transferring ideas from someone knowledgeable to someone not knowledgeable but is 
an active process of cognitive restructuring that occurs when individuals interact with 
new ideas. Assessment as learning can strengthen and expand the role of formative 
assessment in learning by emphasizing the role of students not only as contributors but 
also as a link between the assessment process and learning (Brandmo et al., 2020; 
Ferreira et al., 2020; Gezer et al., 2021; Lui & Andrade, 2022; Schellekens et al., 2021; 
Tapingkae et al., 2020; Yan & Carless, 2022). 

Self-assessment and peer-to-peer assessment are examples of Assessment as 
Learning. Self-assessment is a formative assessment technique in which students assess 
their strengths and weaknesses individually based on criteria that have been made to 
improve the quality of their learning (Andrade, 2019; Granberg et al., 2021; Han & Fan, 
2020; Jamrus & Razali, 2019; Nsabayezu et al., 2022; Yan et al., 2023). Self-assessment is 
considered a valuable learning activity that encourages a deep learning approach. Self-
assessment is essential to do in the learning process. The application of this technique 
can provide training for students in self-assessment. The application of this self-
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assessment can also enable students to reflect on their learning progress through 
evaluation and increased self-awareness. 

Peer assessment can be expressed as a process that allows a student to assess other 
students' work by providing feedback and scores. In general, peer assessment is a test 
given to students and then corrected by friends with predetermined guidelines 
(Mellinger, 2019; Zheng et al., 2017). In addition, peer assessment is also considered an 
alternative assessment procedure and has been recognized as an activity used by 
learners to assess each other's performance (Ebrahimi et al., 2021). The use of an e-
portfolio improves students' development of metacognitive ability especially in 
implementing as well as evaluating (Gutiérrez-Santiuste et al., 2022; Händel et al., 2020; 
Karami et al., 2019; López-Crespo et al., 2022; Lukitasari et al., 2021; Segaran & Hasim, 
2021;  et al., 2021). In each phase of the projects, students actively discuss their project 
development with the lecturers as well as their peers to obtain success. E-portfolio has 
some benefits, especially in terms of sharing some information related to the source of 
learning among students (Lukitasari et al., 2020). During the learning activities, 56% of 
students reached the top category in development metacognition, and 44% of the others 
were in a  low category. The applied e-portfolio can support students to be more active 
in planning project activities,  discussing with groups and lecturers, and implementing 
and evaluating the project (Lukitasari et al., 2021). 
The effect of implementing Assessment as Learning on students' Metacognitive 
skills 
Metacognition is closely related to constructivism in building students' knowledge. 
Metacognitive strategies can make students aware of learning and understanding the 
context being studied, with students developing executive control on learning strategies 
rather than passively responding to the learning environment (Dignath & Veenman, 
2021; Hiver, Solarte, et al., 2021; Hiver, Whiteside, et al., 2021; Howlett et al., 2021; Teng 
et al., 2022; Wang et al., 2023). Metacognition is "people's awareness of their knowledge 
machine and how the machine works." Metacognition is knowledge about knowledge 
or knowledge about learning. Metacognition can be broadly defined as one's cognition 
or knowledge of one's way of thinking. The primary definition of Metacognition focuses 
on two separate but related aspects: (1) knowledge/awareness of cognitive processes 
and (2) control of cognitive processes or metacognitive skills. The first aspect can be 
divided into knowledge of cognitive experience (theory of mind/memory) and 
awareness of one's cognitive processes concerning tasks and other people. 

Cognitive process control, or what is commonly called metacognitive skills, is the 
skill of a person knowing and understanding his learning process to achieve the desired 
learning achievement. This is reinforced by the argument, which states that 
metacognitive skills are students thinking to think. Through their metacognitive skills, 
students can control themselves in their learning process; thus, these skills can support 
student-focused learning (Khosravi et al., 2023; Liu, 2022; Wass et al., 2023). In practice, 
assessment as learning is an assessment model that focuses on students and emphasizes 
assessment as a metacognition process for students. Assessment as Learning is a 
process of developing and supporting students' metacognition because students are 
actively involved in the assessment process. In this case, students can monitor their 
learning, take advantage of feedback from teachers, themselves, and peers to determine 
the next steps, and set individual learning goals. Based on this literature review study, 
it shows that peer assessment and self-assessment are effective ways of metacognitive 
awareness. Development of metacognitive skills by students can be facilitated through a 
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variety of class-based student-centered strategies such as self-reflection sessions and 
peer assessment (Chen & Wang, 2019; Muchlis et al., 2020; Tachie, 2019). The use of peer 
assessments and self-reflection sessions is a good combination of learning strategies that 
accelerate the process of developing metacognitive skills among students.  

Self-assessment can increase students' metacognitive awareness (Ebrahimi et al., 
2021). On the other hand, self-assessment is a reflection tool (Siegesmund, 2017). Their 
research found that self-assessment rubrics trigger the synthesis process by providing 
students with metacognitive scaffolding in the form of descriptions of target 
performance and lower levels of performance. They encourage learners to carry out 
formative assessments of their performance, monitor and revise their level of 
attainment, and plan their learning based on target levels. In practice, students are 
given several criteria to assess their performance and think critically about their 
learning process (Andrade, 2019; Basri et al., 2019; Mandasari & Aminatun, 2020; 
Rajabalee & Santally, 2021; Shaw et al., 2020). Self-reflection sessions, especially among 
peers in the classroom, provide opportunities for students to develop soft skills of self-
identification of gaps that must be filled in order to make progress in the zone of 
proximal development (ZPD).  

ZPDs are clearly defined individual paths within a learning zone that provide an 
audit trail of the learner's progress toward learning goals (Vygotsky, 1978). In doing so, 
learners become aware of the gaps they have to close between where they are (current 
situation) and where they want to reach (learning outcomes) in their learning journey 
(Jivet et al., 2020; Kasneci et al., 2023; Ticheloven et al., 2021). Metacognition can also be 
activated by peer interaction. Peer interaction and feedback are effective in helping 
learners monitor their learning. Peer feedback provides opportunities for learners to 
demonstrate their current state of knowledge, reflect on their learning, and engage in 
self-monitoring (Larsen et al., 2020; Zhu & Bonk, 2019). Therefore, peer assessment is 
also an effective way to increase metacognitive awareness and learn more 
metacognitive strategies for better learning in learning. 
 
CONCLUSION 
Fundamental Finding: The implementation of assessment as learning through self-
assessment and peer assessment can improve metacognitive skills. Self-assessment and 
peer assessment are a combination of good learning strategies to accelerate the process 
of developing metacognitive skills among students. Implication:  This study aims to 
provide an overview assessment method by actively involving learners to improve 
metacognitive skills, which can help realize the achievement of learning objectives. 
Limitation:  This research is limited to a literature review on improving metacognitive 
skills trained through the Assessment as a Learning method. Future Research:  For 
further research, it can be discussed whether applying the Assessment as a Learning 
method can also improve other thinking skills, such as critical thinking skills, 
argumentation skills, or more. 

                        
REFERENCES  
Abdullah, T. M. (2017). Enhancing metacognition skills by using reflective e-portfolio. SSRN 

Papers, 1-12. http://dx.doi.org/10.2139/ssrn.3058030  
Akleh, A., & Wahab, R. A. (2020). Effectiveness of course portfolio in improving course quality 

at higher education. International Journal of Higher Education, 9(3), 39–48. 
https://doi.org/10.5430/ijhe.v9n3p39  

http://dx.doi.org/10.2139/ssrn.3058030
https://doi.org/10.5430/ijhe.v9n3p39


Analysis Effectiveness of Implementation Assessment as Learning on Metacognitive Skills 
 

 

765 

Andrade, H. L. (2019). A critical review of research on student self-assessment. Frontiers in 
Education, 4, 1–13. https://doi.org/10.3389/feduc.2019.00087  

Ayuningtyas, D., Praherdiono, H., & Wedi, A. (2018). Aplikasi web evaluasi proses 
pembelajaran dengan pendekatan assessment as learning. Jurnal Kajian Teknologi 
Pendidikan, 1(1), 77-84. 

Azizah,  U.,  &  Nasrudin,  H.  (2018).  Empowerment  of  metacognitive  skills through  
development  of  instructional materials  on the topic  of  hydrolysis  and buffer solutions. 
Journal  of  Physics:  Conference  Series, 953, 1-9. http://dx.doi.org/10.1088/1742-
6596/953/1/012199    

Basri, H., Purwanto, P., As’ari, A. R., & Sisworo, S. (2019). Investigating critical thinking skill of 
junior high school in solving mathematical problem. International Journal of Instruction, 
12(3), 745–758. https://doi.org/10.29333/iji.2019.12345a  

Brandmo, C., Panadero, E., & Hopfenbeck, T. N. (2020). Bridging classroom assessment and 
self-regulated learning. Assessment in Education: Principles, Policy and Practice, 27(4), 319–
331. https://doi.org/10.1080/0969594X.2020.1803589  

Brown, G. T. L. (2019). Is assessment for learning really assessment? Frontiers in Education, 4, 1–
7. https://doi.org/10.3389/feduc.2019.00064  

Chen, S., & Wang, J. (2019). Effects of task-based language teaching (TBLT) approach and 
language assessment on students’ competences in intensive reading course. English 
Language Teaching, 12(3), 119-127. https://doi.org/10.5539/elt.v12n3p119  

Cheng, K. H., & Hou, H. T.  (2015). Exploring students’ behavioura patterns during online peer 
assessment from the affective, cognitive, and metacognitive perspectives: A progressive 
sequential analysis. Technology, Pedagogy and Education, 24(2), 171-188. 
https://doi.org/10.1080/1475939X.2013.822416  

Creswell, J. W. (2012). Educational research: Planning,. conducting, and evaluting. Pearson 
Education, Inc. 

Dignath, C., & Veenman, M. V. J. (2021). The role of direct strategy instruction and indirect 
activation of self-regulated learning—Evidence from classroom observation studies. 
Educational Psychology Review, 33(2), 489–533. https://doi.org/10.1007/s10648-020-09534-0  

Ebrahimi, M., Izadpanah, S., & Namaziandost, E. (2021). The impact of writing self-assessment 
and peer assessment on iranian EFL learners’ autonomy and metacognitive awareness. 
Education Research International, 1-12. https://doi.org/10.1155/2021/9307474  

Febriana, E., & Mukhidin, M. (2019). Metakognitif sebagai keterampilan berpikir tingkat tiggi 
pada pembelajaran abad 21. Jurnal Ilme Pendidikan dan Pengajaran, 6(1), 25-32. 

Ferreira, M., Martinsone, B., & Talić, S. (2020). Promoting sustainable social emotional learning 
at school through relationship-centered learning environment, teaching methods and 
formative assessment. Journal of Teacher Education for Sustainability, 22(1), 21–36. 
https://doi.org/10.2478/jtes-2020-0003  

Gencel, I. K. (2016). The effect of portfolio assessments on metacognitive skills and on attitudes 
toward a course. Educational Sciences: Theory and Practice, 17(1), 293-319. 
https://doi.org/10.12738/estp.2017.1.0378  

Gezer, T., Wang, C., Polly, A., Martin, C., Pugalee, D., & Lambert, R. (2021). The relationship 
between formative assessment and summative assessment in primary grade mathematics 
classrooms. International Electronic Journal of Elementary Education, 13(5), 673–685. 
https://doi.org/10.26822/iejee.2021.220  

Granberg, C., Palm, T., & Palmberg, B. (2021). A case study of a formative assessment practice 
and the effects on students’ self-regulated learning. Studies in Educational Evaluation, 68, 1-
10. https://doi.org/10.1016/j.stueduc.2020.100955  

Gutiérrez-Santiuste, E., García-Segura, S., Olivares-García, M. Á., & González-Alfaya, E. (2022). 
Higher education students’ perception of the e-portfolio as a tool for improving their 
employability: Weaknesses and strengths. Education Sciences, 12(5), 1-10. 
https://doi.org/10.3390/educsci12050321  

https://doi.org/10.3389/feduc.2019.00087
http://dx.doi.org/10.1088/1742-6596/953/1/012199
http://dx.doi.org/10.1088/1742-6596/953/1/012199
https://doi.org/10.29333/iji.2019.12345a
https://doi.org/10.1080/0969594X.2020.1803589
https://doi.org/10.3389/feduc.2019.00064
https://doi.org/10.5539/elt.v12n3p119
https://doi.org/10.1080/1475939X.2013.822416
https://doi.org/10.1007/s10648-020-09534-0
https://doi.org/10.1155/2021/9307474
https://doi.org/10.2478/jtes-2020-0003
https://doi.org/10.12738/estp.2017.1.0378
https://doi.org/10.26822/iejee.2021.220
https://doi.org/10.1016/j.stueduc.2020.100955
https://doi.org/10.3390/educsci12050321


Analysis Effectiveness of Implementation Assessment as Learning on Metacognitive Skills 
 

 

766 

Hammerstein, S., König, C., Dreisörner, T., & Frey, A. (2021). Effects of COVID-19-related 
school closures on student achievement-a systematic review. Frontiers in Psychology, 12, 1–
8. https://doi.org/10.3389/fpsyg.2021.746289  

Han, C., & Fan, Q. (2020). Using self-assessment as a formative assessment tool in an English-
Chinese interpreting course: Student views and perceptions of its utility. Perspectives: 
Studies in Translation Theory and Practice, 28(1), 109–125. 
https://doi.org/10.1080/0907676X.2019.1615516  

Händel, M., Wimmer, B., & Ziegler, A. (2020). E-portfolio use and its effects on exam 
performance–a field study. Studies in Higher Education, 45(2), 258–270. 
https://doi.org/10.1080/03075079.2018.1510388  

Hiver, P., Solarte, A. C. S., Whiteside, Z., Kim, C. J., & Whitehead, G. E. K. (2021). The role of 
language teacher metacognition and executive function in exemplary classroom practice. 
Modern Language Journal, 105(2), 484–506. https://doi.org/10.1111/modl.12707  

Hiver, P., Whiteside, Z., Sánchez Solarte, A. C., & Kim, C. J. (2021). Language teacher 
metacognition: Beyond the mirror. Innovation in Language Learning and Teaching, 15(1), 52–
65. https://doi.org/10.1080/17501229.2019.1675666  

Hokor, E. K., & Sedofia, J. (2021). Developing probabilistic reasoning in preservice teachers: 
Comparing the learner-centered and teacher-centered approaches of teaching. 
International Journal of Studies in Education and Study, 2(2), 120-145.  

Hota, C. P. P. K., Asanambigai, V., & Lakshmi, D. (2022). Investigation of metacognitive 
awareness in learning programming course using multiple criteria decision making 
algorithm: TOPSIS. Journal of Pharmaceutical Negative Results, 13(9), 1007–1016. 
https://doi.org/10.47750/pnr.2022.13.s09.121  

Howlett, M. A., McWilliams, M. A., Rademacher, K., O’Neill, J. C., Maitland, T. L., Abels, K., 
Demetriou, C., & Panter, A. T. (2021). Investigating the effects of academic coaching on 
college students’ metacognition. Innovative Higher Education, 46(2), 189–204. 
https://doi.org/10.1007/s10755-020-09533-7  

Jamrus, M. H. M., & Razali, A. B. (2019). Using self-assessment as a tool for english language 
learning. English Language Teaching, 12(11), 64-72. https://doi.org/10.5539/elt.v12n11p64  

Jia, X., Li, W., & Cao, L. (2019). The role of metacognitive components in creative thinking. 
Frontiers in Psychology, 10, 1-10. https://doi.org/10.3389/fpsyg.2019.02404  

Jivet, I., Scheffel, M., Schmitz, M., Robbers, S., Specht, M., & Drachsler, H. (2020). From students 
with love: An empirical study on learner goals, self-regulated learning and sense-making 
of learning analytics in higher education. Internet and Higher Education, 47, 1-12. 
https://doi.org/10.1016/j.iheduc.2020.100758  

Karami, S., Sadighi, F., Bagheri, M. S., & Riasati, M. J. (2019). The impact of application of 
electronic portfolio on undergraduate English Majors’ writing proficiency and their self-
regulated learning. International Journal of Instruction, 12(1), 1319–1334. 
https://doi.org/10.29333/iji.2019.12184a  

Kasneci, E., Sessler, K., Küchemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, U., 
Groh, G., Günnemann, S., Hüllermeier, E., Krusche, S., Kutyniok, G., Michaeli, T., Nerdel, 
C., Pfeffer, J., Poquet, O., Sailer, M., Schmidt, A., Seidel, T., … Kasneci, G. (2023). ChatGPT 
for good? On opportunities and challenges of large language models for education. 
Learning and Individual Differences, 103, 1-15. https://doi.org/10.1016/j.lindif.2023.102274  

Khosravi, R., Dastgoshadeh, A., & Jalilzadeh, K. (2023). Writing metacognitive strategy-based 
instruction through flipped classroom: an investigation of writing performance, anxiety, 
and self-efficacy. Smart Learning Environments, 10(1), 1-19. 
https://doi.org/10.1186/s40561-023-00264-8  

Kostadinovska-Stojchevska, B., & Popovikj, I. (2019). Teacher talking time vs. student talking 
time: moving from teacher-centered classroom to learner-centered classroom. The 
International Journal of Applied Language Studies and Culture, 2(2), 25–31. 
https://doi.org/10.34301/alsc.v2i2.22  

https://doi.org/10.3389/fpsyg.2021.746289
https://doi.org/10.1080/0907676X.2019.1615516
https://doi.org/10.1080/03075079.2018.1510388
https://doi.org/10.1111/modl.12707
https://doi.org/10.1080/17501229.2019.1675666
https://doi.org/10.47750/pnr.2022.13.s09.121
https://doi.org/10.1007/s10755-020-09533-7
https://doi.org/10.5539/elt.v12n11p64
https://doi.org/10.3389/fpsyg.2019.02404
https://doi.org/10.1016/j.iheduc.2020.100758
https://doi.org/10.29333/iji.2019.12184a
https://doi.org/10.1016/j.lindif.2023.102274
https://doi.org/10.1186/s40561-023-00264-8
https://doi.org/10.34301/alsc.v2i2.22


Analysis Effectiveness of Implementation Assessment as Learning on Metacognitive Skills 
 

 

767 

Kusuma, A. S. H. M., & Nisa, K. (2018). Hubungan keterampilan metakognitif dengan hasil 
belajar mahasiswa S1 PGSD universitas mataram pada pembelajaran menggunakan 
pendekatan konstruktivisme. Jurnal Ilmiah Profesi Pendidikan, 3(2), 140-145. 
https://doi.org/10.29303/jipp.v3i2.23  

Laksana, I. P. Y., Yuliantini, N. N., Suciani, N. K., Purandina, I. P. Y., & Boyce, G. P. (2021). 
Employing e-portfolio based learning in improving self-efficacy of student’s speaking 
ability. Journal of Applied Studies in Language, 5(2), 229–236. 
https://doi.org/10.31940/jasl.v5i2.229-236  

Larsen, Y. C., Groß, J., & Bogner, F. X. (2020). Bringing out-of-school learning into the 
classroom: Self-versus peer-monitoring of learning behaviour. Education Sciences, 10(10), 
1–18. https://doi.org/10.3390/educsci10100284  

Lee, Y. F., Lin, C. J., Hwang, G. J., Fu, Q. K., & Tseng, W. H. (2021). Effects of a mobile-based 
progressive peer-feedback scaffolding strategy on students’ creative thinking 
performance, metacognitive awareness, and learning attitude. Interactive Learning 
Environments, 31(5), 2986-3002. https://doi.org/10.1080/10494820.2021.1916763  

Liu, L. (2022). The contribution of the flipped learning environment to value perception and 
controllability of classroom activities as antecedents of learners’ anxiety: A control-value 
approach. Frontiers in Psychology, 13, 1–8. https://doi.org/10.3389/fpsyg.2022.1000710  

López-Crespo, G., Blanco-Gandía, M. C., Valdivia-Salas, S., Fidalgo, C., & Sánchez-Pérez, N. 
(2022). The educational e-portfolio: preliminary evidence of its relationship with student’s 
self-efficacy and engagement. Education and Information Technologies, 27(4), 5233–5248. 
https://doi.org/10.1007/s10639-021-10827-2  

Lui, A. M., & Andrade, H. L. (2022). The next black box of formative assessment: A model of the 
internal mechanisms of feedback processing. Frontiers in Education, 7, 1–14. 
https://doi.org/10.3389/feduc.2022.751548  

Lukitasari, M., Rusdi, H., Sukri, A., & Handhika, J. (2021). Developing student’s metacognitive 
ability in science through project-based learning with e-portfolio. International Journal of 
Evaluation and Research in Education (IJERE), 10(3), 948-955. 
http://dx.doi.org/10.11591/ijere.v10i3.21370  

Lukitasari, N.,  Rusdi, H., & Sukri, A. (2020). The  effect  of  e-portfolio  on  biological  concepts  
understanding  and responses of students with different academic achievement levels. 
International Journal of Instruction, 13(1), 685-694. https://doi.org/10.29333/iji.2020.13144a  

Mandasari, B., & Aminatun, D. (2020). Improving students’ speaking performance through 
vlog. English Education : Journal of English Teaching and Research, 5(2), 136–142. 
https://doi.org/10.29407/jetar.v5i2.14772  

McPherson, P. J. (2021). “A metamorphosis of the educator”: A hermeneutic phenomenology 
study of the perceptions and lived experiences of the 6–12 educator in transitioning from 
teacher‐centered to student‐centered learning. The Journal of Competency-Based Education, 
6(2), 1–11. https://doi.org/10.1002/cbe2.1230  

Mellinger, C. D. (2019). Metacognition and self-assessment in specialized translation education: 
task awareness and metacognitive bundling. Studies in Translation Theory and Practice, 
27(4), 604-621. https://doi.org/10.1080/0907676X.2019.1566390   

Muchlis, M., Ibnu, S., Subandi, S., & Marfuah, S. (2020). Students’ result of learning at chemistry 
department through assessment of, for, and as learning implementation. International 
Journal of Instruction, 13(2), 165–178. https://doi.org/10.29333/iji.2020.13212a  

Namaziandost, E., Alekasir, S., Hassan Mohammed Sawalmeh, M., & Miftah, M. Z. (2020). 
Investigating the Iranian EFL learners’ attitudes towards the implementation of e-
portfolios in English learning and assessment. Cogent Education, 7(1). 
https://doi.org/10.1080/2331186X.2020.1856764  

Namoun, A., & Alshanqiti, A. (2021). Predicting student performance using data mining and 
learning analytics techniques: A systematic literature review. Applied Sciences 
(Switzerland), 11(1), 1–28. https://doi.org/10.3390/app11010237  

https://doi.org/10.29303/jipp.v3i2.23
https://doi.org/10.31940/jasl.v5i2.229-236
https://doi.org/10.3390/educsci10100284
https://doi.org/10.1080/10494820.2021.1916763
https://doi.org/10.3389/fpsyg.2022.1000710
https://doi.org/10.1007/s10639-021-10827-2
https://doi.org/10.3389/feduc.2022.751548
http://dx.doi.org/10.11591/ijere.v10i3.21370
https://doi.org/10.29333/iji.2020.13144a
https://doi.org/10.29407/jetar.v5i2.14772
https://doi.org/10.1002/cbe2.1230
https://doi.org/10.1080/0907676X.2019.1566390
https://doi.org/10.29333/iji.2020.13212a
https://doi.org/10.1080/2331186X.2020.1856764
https://doi.org/10.3390/app11010237


Analysis Effectiveness of Implementation Assessment as Learning on Metacognitive Skills 
 

 

768 

Nsabayezu, E., Mukiza, J., Iyamuremye, A., Mukamanzi, O. U., & Mbonyiryivuze, A. (2022). 
Rubric-based formative assessment to support students’ learning of organic chemistry in 
the selected secondary schools in rwanda: A technology-based learning. Education and 
Information Technologies, 27(9), 12251–12271. https://doi.org/10.1007/s10639-022-11113-5  

Pantiwati, Y. & Husamah, H. (2017). Self and peer assessments in active learning model to 
increase metacognitive awareness and cognitive abilities. International Journal of 
Instruction, 10(4), 185-202. http://dx.doi.org/10.12973/iji.2017.10411a  

Puspita, R. I., & Wrahatnolo, T. (2023). Pengaruh keterampilan metakognitif dan berpikir kritis 
terhadap hasil belajar siswa SMK negeri 2 surabaya. JVTE: Journal of Vocational and 
Technical Education, 5(2), 178–185. https://doi.org/10.26740/jvte.v5n2.p178-185  

Rajabalee, Y. B., & Santally, M. I. (2021). Learner satisfaction, engagement and performances in 
an online module: Implications for institutional e-learning policy. Education and 
Information Technologies, 26(3), 1-8. https://doi.org/10.1007/s10639-020-10375-1  

Ramadhanti, D., & Yanda, D. P. (2021). Students’ metacognitive awareness and its impact on 
writing skill. International Journal of Language Education, 5(3), 193–206. 
https://doi.org/10.26858/ijole.v5i3.18978  

Schellekens, L. H., Bok, H. G. J., de Jong, L. H., van der Schaaf, M. F., Kremer, W. D. J., & van 
der Vleuten, C. P. M. (2021). A scoping review on the notions of Assessment as Learning 
(AaL), Assessment for Learning (AfL), and Assessment of Learning (AoL). Studies in 
Educational Evaluation, 71, 1-10. https://doi.org/10.1016/j.stueduc.2021.101094  

Schildkamp, K. (2019). Data-based decision-making for school improvement: Research insights 
and gaps. Educational Research, 61(3), 257–273. 
https://doi.org/10.1080/00131881.2019.1625716  

Segaran, M. K., & Hasim, Z. (2021). Self-regulated learning through eportfolio: A meta-analysis. 
Malaysian Journal of Learning and Instruction, 18(1), 131–156. 
https://doi.org/10.32890/MJLI2021.18.1.6  

Shaw, A., Liu, O. L., Gu, L., Kardonova, E., Chirikov, I., Li, G., Hu, S., Yu, N., Ma, L., Guo, F., 
Su, Q., Shi, J., Shi, H., & Loyalka, P. (2020). Thinking critically about critical thinking: 
validating the russian heighten® critical thinking assessment. Studies in Higher Education, 
45(9), 1933–1948. https://doi.org/10.1080/03075079.2019.1672640  

Siegesmund, A. (2017). Using self-assessment to develop meta-cognition and self-regulated 
learners. FEMS Microbiology Letters, 364(11), 1-12. https://doi.org/10.1093/femsle/fnx096  

Sunzuma, G., & Luneta, K. (2023). Zimbabwean mathematics pre-service teachers’ 
implementation of the learner-centered curriculum during teaching practice. Eurasia 
Journal of Mathematics, Science and Technology Education, 19(5), 1-10. 
https://doi.org/10.29333/EJMSTE/13131  

Supena, I., Darmuki, A., & Hariyadi, A. (2021). The influence of 4C (constructive, critical, 
creativity, collaborative) learning model on students’ learning outcomes. International 
Journal of Instruction, 14(3), 873–892. https://doi.org/10.29333/iji.2021.14351a  

Tachie, S. A. (2019). Meta-cognitive skills and strategies application: How this helps learners in 
mathematics problem-solving. Eurasia Journal of Mathematics, Science and Technology 
Education, 15(5), 1-9. https://doi.org/10.29333/ejmste/105364  

Tapingkae, P., Panjaburee, P., Hwang, G. J., & Srisawasdi, N. (2020). Effects of a formative 
assessment-based contextual gaming approach on students’ digital citizenship 
behaviours, learning motivations, and perceptions. Computers and Education, 159, 1-12. 
https://doi.org/10.1016/j.compedu.2020.103998  

Teng, M. F., Qin, C., & Wang, C. (2022). Validation of metacognitive academic writing strategies 
and the predictive effects on academic writing performance in a foreign language context. 
Metacognition and Learning, 17(1), 167–190. https://doi.org/10.1007/s11409-021-09278-4  

Ticheloven, A., Blom, E., Leseman, P., & McMonagle, S. (2021). Translanguaging challenges in 
multilingual classrooms: Scholar, teacher and student perspectives. International Journal of 
Multilingualism, 18(3), 491–514. https://doi.org/10.1080/14790718.2019.1686002  

https://doi.org/10.1007/s10639-022-11113-5
http://dx.doi.org/10.12973/iji.2017.10411a
https://doi.org/10.26740/jvte.v5n2.p178-185
https://doi.org/10.1007/s10639-020-10375-1
https://doi.org/10.26858/ijole.v5i3.18978
https://doi.org/10.1016/j.stueduc.2021.101094
https://doi.org/10.1080/00131881.2019.1625716
https://doi.org/10.32890/MJLI2021.18.1.6
https://doi.org/10.1080/03075079.2019.1672640
https://doi.org/10.1093/femsle/fnx096
https://doi.org/10.29333/EJMSTE/13131
https://doi.org/10.29333/iji.2021.14351a
https://doi.org/10.29333/ejmste/105364
https://doi.org/10.1016/j.compedu.2020.103998
https://doi.org/10.1007/s11409-021-09278-4
https://doi.org/10.1080/14790718.2019.1686002


Analysis Effectiveness of Implementation Assessment as Learning on Metacognitive Skills 
 

 

769 

Topping, K. J. (2023). Digital peer assessment in school teacher education and development: a 
systematic review. Research Papers in Education, 38(3), 472–498. 
https://doi.org/10.1080/02671522.2021.1961301  

van Gaalen, A. E. J., Brouwer, J., Schönrock-Adema, J., Bouwkamp-Timmer, T., Jaarsma, A. D. 
C., & Georgiadis, J. R. (2021). Gamification of health professions education: a systematic 
review. Advances in Health Sciences Education, 26(2), 683–711. 
https://doi.org/10.1007/s10459-020-10000-3  

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Harvard 
University Press. 

Wafubwa, R. N. & Csikos, C. (2021). Formative assessment as a predictor of mathematics 
teachers’ levels of metacognitive regulation. International Journal of Instruction, 14(1), 983-
998. http://dx.doi.org/10.29333/iji.2021.14158a  

Walland, E., & Shaw, S. (2022). E-portfolios in teaching, learning and assessment: tensions in 
theory and praxis. Technology, Pedagogy and Education, 31(3), 363–379. 
https://doi.org/10.1080/1475939X.2022.2074087  

Wang, C. Y., Gao, B. L., & Chen, S. J. (2023). The effects of metacognitive scaffolding of project-
based learning environments on students’ metacognitive ability and computational 
thinking. Education and Information Technologies, 0123456789. 
https://doi.org/10.1007/s10639-023-12022-x  

Wass, R., Rogers, T., Brown, K., Smith-Han, K., Tagg, J., Berg, D., & Gallagher, S. (2023). 
Pedagogical training for developing students’ metacognition: implications for educators. 
International Journal for Academic Development, 1–14. 
https://doi.org/10.1080/1360144X.2023.2246442  

Yan, Z., & Carless, D. (2022). Self-assessment is about more than self: The enabling role of 
feedback literacy. Assessment and Evaluation in Higher Education, 47(7), 1116–1128. 
https://doi.org/10.1080/02602938.2021.2001431  

Yan, Z., Panadero, E., Wang, X., & Zhan, Y. (2023). A systematic review on students’ 
perceptions of self-assessment: usefulness and factors influencing implementation. 
Educational Psychology Review, 35(3), 1–28. https://doi.org/10.1007/s10648-023-09799-1  

Zhang, J., Chen, Z., Ma, J., & Liu, Z. (2021). Investigating the influencing factors of teachers’ 
information and communications technology-integrated teaching behaviors toward 
“learner-centered” reform using structural equation modeling. Sustainability (Switzerland), 
13(22), 1-9. https://doi.org/10.3390/su132212614  

Zheng, L., Cui, P., Li, X., & Huang, R. (2017). Synchronous discussion between assessors and 
assesses in web-based peer assessment: Impact on writing performance, feedback quality, 
meta-cognitive awareness and self-efficacy. Assessment & Evaluation in Higher Education, 
43(3), 500-514. https://doi.org/10.1080/02602938.2017.1370533  

Zhu, M., & Bonk, C. J. (2019). Designing MOOCS to facilitate participant self-monitoring for 
self-directed learning. Online Learning Journal, 23(4), 106–134. 
https://doi.org/10.24059/olj.v23i4.2037  

 

*Aisyah Vynkarini Daniar, S.Si. (Corresponding Author) 
Postgraduate Programme of Science Education 
Universitas Negeri Surabaya 
Jl. Ketintang, Surabaya, East Java, 60231, Indonesia 
Email: aisyah.21017@mhs.unesa.ac.id 
 
Prof. Dr. Nuniek Herdyastuti, M.Si. 
Department of Chemistry, Faculty of Science and Mathematics, 
Universitas Nageri Surabaya 
Jl. Ketintang, Surabaya, East Java, 60231, Indonesia 
Email: nuniekherdyastuti@unesa.ac.id 
 

https://doi.org/10.1080/02671522.2021.1961301
https://doi.org/10.1007/s10459-020-10000-3
http://dx.doi.org/10.29333/iji.2021.14158a
https://doi.org/10.1080/1475939X.2022.2074087
https://doi.org/10.1007/s10639-023-12022-x
https://doi.org/10.1080/1360144X.2023.2246442
https://doi.org/10.1080/02602938.2021.2001431
https://doi.org/10.1007/s10648-023-09799-1
https://doi.org/10.3390/su132212614
https://doi.org/10.1080/02602938.2017.1370533
https://doi.org/10.24059/olj.v23i4.2037
mailto:aisyah.21017@mhs.unesa.ac.id
mailto:nuniekherdyastuti@unesa.ac.id


Analysis Effectiveness of Implementation Assessment as Learning on Metacognitive Skills 
 

 

770 

Prof. Dr. Achmad Lutfi, M.Pd. 
Department of Chemistry, Faculty of Science and Mathematics, 
Universitas Nageri Surabaya 
Jl. Ketintang, Surabaya, East Java, 60231, Indonesia 
Email: achmadlutfi@unesa.ac.id 
 

 

mailto:achmadlutfi@unesa.ac.id

