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Abstract  

This study aims to describe the level of metacognitive awareness and learning 

retention regarding the concepts of solubility and solubility product among grade 

XI students at Senior High School 10 Pontianak, as well as to analyze the 

correlation between the two variables. The study population consisted of 94 

students from classes XI A, XI B, and XI C, with a sample of 57 students selected 

through simple random sampling from classes XI B and XI C. Data were collected 

using a Metacognitive Awareness Inventory (MAI) questionnaire to measure 

metacognitive awareness and an essay test to assess learning retention. Descriptive 

and inferential statistical techniques were used for data analysis. The results showed 

that 35% of students demonstrated metacognitive awareness in the "developed" 

level, while 65% were in the "very well-developed" level. The average learning 

retention rate for solubility and solubility product concepts was 90.50%, 

categorized as high. A weak positive and significant correlation (r = 0.280) was 

found between metacognitive awareness and learning retention, with metacognitive 

awareness accounting for 7.8% of the variance in learning retention. These findings 

suggest that while metacognitive awareness influences learning retention to some 

extent, other factors also play a significant role. This study offers a contribution by 

specifically exploring the relationship between metacognitive awareness and 

learning retention on chemistry concepts such as solubility and Ksp concepts at the 

Senior High School level, a study and subject matter that is rarely explored 

specifically and simultaneously. 
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INTRODUCTION 

Learning is a process of reciprocal interaction between teachers and students in the delivery 

of information to achieve learning objectives. Effective learning is not merely the transfer of 

knowledge from educators to students but involves activities that enable students to construct 

their own understanding, such as making meaning and seeking clarity. Meaningful learning 

that actively involves students in the process can enhance their mastery of concepts 

(Hasibuan, 2014). 

In Indonesia, one of the key challenges in education is the low quality of education and 

human resources. Learning success serves as an indicator of educational quality, and students' 

mastery of taught concepts becomes a benchmark for this success. However, learning 

retention—the ability of students to retain concepts in memory—has received less attention 

as a quality indicator. Retention reflects the "stickiness" of concepts in students' memories 

and should complement concept mastery as a measure of learning success. It is therefore 

essential to analyze not only how well students understand concepts but also how effectively 

those concepts are retained in their memories (Handayani et al., 2013). 
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Retention is one of the key indicators of effective learning. According to Gora & Sunarto 

(2010), the true essence of learning lies in internal processes that include memory, retention, 

information processing, emotions, and other factors influenced by prior experiences. Chen et 

al. (2008) emphasized that academic success is closely linked to student retention (Sudirman 

& Yusnaeni, 2022). Retention reflects the extent to which a learning process is absorbed; the 

higher a student’s retention, the more actively they engage in learning, allowing the material 

to be stored in long-term memory. 

Low student retention can often be attributed to one-directional teaching methods and limited 

student participation in learning activities (Oliveira, 2017). Effective learning goes beyond 

listening and observing; it requires active engagement through activities such as reading, 

asking questions, answering, debating, communicating, discussing, and utilizing available 

resources. By engaging in such activities, students are more likely to achieve strong learning 

retention (Juniarsih et al., 2015). This idea aligns with the philosophy of the Chinese thinker 

Confucius, who stated, “I hear I forget, I see I remember, I do I understand”. This philosophy 

suggests that retention levels improve significantly when students are actively involved in the 

knowledge construction process (Lubis, 2010). Furthermore, Nurisya et al. (2017) proposed 

that metacognitive knowledge and skills also play a crucial role in influencing students' 

retention levels. 

Metacognitive awareness plays a crucial role in the learning process, as it involves the ability 

to monitor and regulate cognitive processes effectively. It consists of two main components: 

metacognitive knowledge and metacognitive regulation. Metacognitive knowledge is divided 

into three types: declarative knowledge, which pertains to understanding oneself as a learner, 

recognizing factors that influence learning and memory, and identifying strategies, skills, and 

resources required to complete tasks (knowing what to do); procedural knowledge, which 

involves knowing how to effectively apply strategies to accomplish tasks (knowing how to do 

something); and conditional knowledge, which refers to understanding when and why 

specific strategies or procedures should be applied to ensure task completion (knowing when 

and why to use certain strategies) (Asy’ari et al., 2018). These types of metacognitive 

knowledge collectively support learners in thinking critically, improving their learning 

processes, and achieving optimal results during the learning experience (Jaleel, 2016). 

Additionally, metacognitive awareness enables students to organize and manage their 

memory effectively, thereby enhancing their ability to retain and apply knowledge (Mitrayani 

et al., 2021). 

The level of metacognitive awareness that students possess significantly affects their learning 

activities. Students with low metacognitive awareness often exhibit passivity, struggle to 

manage their learning independently, and achieve subpar academic results (Bahri & 

Corebima, 2015). In contrast, metacognitive awareness prioritizes control over cognitive 

processes, empowering students to engage more actively and effectively in their learning 

(Agustin et al., 2017). Thus, enhancing metacognitive awareness is a critical factor in 

improving the quality of the learning process. Students who can consciously regulate their 

cognitive processes are more likely to achieve meaningful learning and better academic 

outcomes. As such, fostering metacognitive awareness should be a key focus in educational 

practices to maximize student success (Munir, 2018). 

The low learning outcomes among students can be attributed to their low levels of 

metacognitive awareness. Based on interviews conducted in February 2024 with a chemistry 

teacher at Senior High School 10 Pontianak, it was found that the teacher was unfamiliar with 

the concept of metacognitive awareness and lacked knowledge about the instruments used to 

measure it. These issues have resulted in the absence of follow-up actions to improve the 

quality of learning that hones students’ metacognitive skills, further contributing to their low 
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metacognitive awareness. Therefore, teachers must pay attention to their students’ 

metacognition. According to Hayati (2016), when students exhibit good metacognitive 

awareness, their mastery of subject concepts also improves. 

Hitipeuw (2009) stated that learning retention is a direct implication of metacognitive skills, 

meaning retention correlates with metacognition. Metacognitive skills are closely related to 

social awareness, problem-solving, memory, attention, and self-control (Setiawan & 

Supiandi, 2019; O’Neil & Brown, 1998). Similarly, Dunlosky & Rawson (2012) revealed that 

learning achievement and retention improve when students monitor their learning activities 

and use that monitoring to guide subsequent actions. 

Previous research has shown significant relationships between metacognitive awareness and 

retention. For instance, Nurisya et al. (2016) found a moderate to strong relationship with a 

correlation coefficient of 0.599. Fauziyah et al. (2013) reported a strong relationship with a 

correlation coefficient of 0.679, while Wicaksono & Corebima (2015) demonstrated a 

positive and strong correlation, yielding a coefficient of 0.767. However, there are still few 

studies that spesifically analyze the relationship between metacognitive awareness and 

student learning retention on chemistry concepts such as solubility and Ksp concepts at the 

Senior High School level. 

These findings highlight the critical role of metacognition in regulating cognitive processes 

during learning and thinking, ensuring that these processes are more effective and efficient. 

This underscores the need for further research into the relationship between metacognitive 

awareness and retention. Specifically, this study focuses on “The Impact of Metacognitive 

Awareness on Retention of Solubility and Ksp Concepts.” This study aims to investigate the 

levels of students' metacognitive awareness and learning retention, as well as the relationship 

between them in the context of solubility and Ksp concepts in Senior High School. Such 

mapping is crucial as it provides a basis for teachers to design appropriate strategies and 

methods to develop students' metacognitive awareness, ultimately improving learning 

outcomes. 

 

METHOD 

The type of research used is descriptive and correlational research using a quantitative 

research approach. The population of this study consisted of 94 grade XI students from 

Senior High School 10 Pontianak, divided into three classes: XI A, XI B, and XI C. The 

sample was selected using simple random sampling, resulting in 57 students from classes XI 

B and XI C. 

Data collection in this study used two ways, namely using indirect communication techniques 

and retention test measurements.  The data collection tools used in this study are 1) essay test 

(5 items) to measure students' chemical retention 2) Metacognitive Awareness Inventory 

(MAI) questionnaire adopted from MAI by Herlanti (2015) which is an adaptation of MAI by 

Schraw & Dennison (1994). The MAI questionnaire consists of 45 statements which are 

divided into two components of metacognitive awareness, namely 16 statements for 

metacognitive knowledge and 29 statements for metacognitive regulation. The MAI 

questionnaire used has been tested for validity and reliability by Herlanti (2015). However, in 

this study, the MAI questionnaire was retested for reliability on grade XI students from 

Senior High School 10 Pontianak and obtained a Cronbach’s alpha of 0,936 which can be 

seen in Table 1. 

The data in this study are from metacognitive knowledge and metacognitive regulation. 

Metacognitive awareness data is collected through MAI questionnaire which is given after 
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students do learning activities. Learning retention data was collected by giving an essay test 

after giving the material. The test questions were given twice. The first test was given after 

giving the material. Then, one week after the posttest (first test), a retest (delayed test) was 

conducted with the same question indicators to collect retention data. 

Table 1. Reliability test results  

Cronbach's Alpha N of Items 

,936 45 

The MAI data was then analyzed using a 4-category Likert scale (Strongly Disagree = 1, 

Disagree = 2, Agree = 4 and Strongly Agree = 5). Furthermore, the score data is then 

processed into a scale value of 100, with the following calculation. 

Value =  
Score Obtained

Maximum score
× 100 (Patmawati et al., 2022) 

The scores obtained were interpreted based on the level of metacognitive awareness 

according to Green (2002) in Patmawati et al., (2022) which can be seen in Table 2. 

Table 2. Level of metacognitive awareness  

Interval  Decision  Interpretation 

0-25 Not yet developed Not yet able to separate what to think, how to think, 

and does not have a good plan for learning. 

26-50 Starting to developed Able to understand how to think, is aware of his 

thinking, and can distinguish the stages of input and 

output elaboration of his thinking process. 

51-75 Developed Able to understand how to think, aware of his 

thinking, and can distinguish the stages of input and 

output elaboration of the thinking process, and able 

to learn independently. 

76-100 Very well developed Able to use metacognitive skills regularly to 

manage his/her thinking and learning process 

independently. Able to reflect on their thinking 

process, and able to self-assess in learning. 

The retention score data obtained by students is then processed into a 100 scale value through 

the following calculation: 

Value =  
Score Obtained

Maximum score
× 100 

 

The scores obtained were used to calculate student retention using the following formula: 

𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 =
𝑅𝑒−𝑡𝑒𝑠𝑡

𝑃𝑜𝑠𝑡−𝑡𝑒𝑠𝑡
× 100% (Sudirman & Yusnaeni, 2022) 

 

To measure the level of retention, the retention value obtained is then categorized based on 

the retention criteria referring to Sudirman & Yusnaeni (2022) shown in Table 3. 

Table 3. Guidelines for categorizing student retention 

Category % Retention 

High ≥ 70 

Medium 60 < R < 70 

Low ≤ 60 

Source : Sudirman & Yusnaeni (2022) 
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Furthermore, the data were analyzed inferentially to determine the correlation between 

variables and hypothesis testing carried out using the Pearson Product Moment correlation 

test after the prerequisite test of normality test (Kolmogorov-Smirnov Test) and linearity test 

(Test for Linearity). To calculate the contribution of metacognitive awareness to learning 

retention, the coefficient of determination formula was used. The correlation test results 

obtained are interpreted based on the criteria in Table 4. 

Table 4. Correlation coefficient interpretation criteria 

Interval Coefficient Level of Relationship 

0,00-0,199 Very weak 

0,20-0,399 Weak 

0,40-0,599 Moderate 

0,60-0,799 Strong 

0,80-1,000 Very strong 

Source : Sugiyono (2016) 

 

RESULTS AND DISCUSSION 

Metacognitive Awareness of Students of Grade XI at Senior High School 10 Pontianak 

Metacognitive awareness of students of grade XI at Senior High School 10 Pontianak was 

known by distributing questionnaires to 57 students. The questionnaire consisted of 8 

indicators which were translated into 45 statement items and used a Likert scale. In general, 

the percentage of metacognitive awareness of students of grade XI at Senior High School 10 

Pontianak (N = 57) can be seen in Figure 1. 

 

Figure 1. Percentage of metacognitive awareness of students of grade XI at senior high 

school 10 Pontianak (N=57) 

Figure 1 shows that the dominant level of metacognitive awareness (65% of 57 students) of 

students of grade XI at Senior High School 10 Pontianak is “very well developed”, while the 

remaining 35% exhibited metacognitive awareness at the “developed” level. According to 

Green (2002) in Patmawati et al., (2022) this level of awareness is able to use metacognitive 

skills regularly to regulate their thinking and learning processes independently, can reflect on 

their thinking processes, and are able to assess themselves in learning. The level of 

metacognitive awareness according to Green (2002) in Patmawati et al., (2022) can be seen in 

Table 2. 

Student’s very diverse experiences influence the diversity of student’s level of metacognitive 

awareness and affects their ability to solve problems and learning strategies. Other factors 

that can also influence include: student activities and participation in organizations, facilities 

Not yet 

developed

0%

Starting to 

developed

0%

Developed

35%

Very well 

developed

65%
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and infrastructure that support the learning process, daily activities that become habits, 

interaction with the surrounding environment, and other factors that affect student’s learning 

experiences (Ulfah et al., 2013). 

Based on the results of data analysis of metacognitive awareness questionnaire scores for 

each indicator after being interpreted with Table 2, a description of metacognitive awareness 

of students in class XI at Senior High School 10 Pontianak can be seen in Table 5. 

Table 5. Overview of metacognitive awareness components of students of grade XI at Senior 

High School 10 Pontianak 

Component Indicators 
Percentage 

of Score (%) 
Category 

Metacognitive 

Knowledge 

Declarative Knowledge 76,4 Very well developed 

Procedural Knowledge 78,4 Very well developed 

Conditional Knowledge 80,0 Very well developed 

Metacognitive 

Regulation 

Planning 79,4 Very well developed 

Information Management Strategy 75,9 Very well developed 

Comprehension Monitoring 79,7 Very well developed 

Debugging Strategy 81,0 Very well developed 

Evaluation 77,6 Very well developed 

 

Table 5 shows that the indicator that has the lowest percentage score is the strategy of 

managing information, but it is still in the category of very well developed. This indicator 

relates to how the skills or sequence of strategies that students use to process information 

more efficiently (e.g., summarizing, developing, organizing, and selectively) (Schraw et al., 

1994). The low percentage score on this indicator may be due to students tending to use only 

superficial learning strategies that are less effective in supporting their metacognitive 

awareness (Zepeda et al., 2015). In addition, other factors that can also affect students’ ability 

to manage information are high cognitive load and students’ information literacy (Sweller, 

2020). 

Table 5 also shows that the indicator that has the highest percentage score is the debugging 

strategy. This indicator relates to how the strategies students use to comprehensively correct 

understanding and errors in the performance that has been done. The existence of a 

debugging strategy makes a person realize his shortcomings in both understanding and 

performance that has been done to be evaluated afterwards (Schraw et al., 1994). 

The results of the analysis in Table 5 show that each indicator of students’ metacognitive 

awareness is in the category of “very well developed”. These findings indicate that students 

can apply each indicator effectively in their learning activities (Candrawinata et al., 2024). 

Learning Retention of Students of Grade XI at Senior High School 10 Pontianak on 

Solubility and Ksp Concepts 

Learning retention of students of grade XI at Senior High School 10 Pontianak on solubility 

and Ksp concepts is known by giving an essay test after giving solubility and product of 

solubility material. The test was given twice. The first test was conducted after giving 

solubility and Ksp concepts. Then, the second test was conducted one week after the first test 

with the same question indicators. Data on students' learning retention of grade XI at Senior 

High School 10 Pontianak on the solubility and solubility product concepts obtained an 

average value of 90.50%. If the average value is interpreted in the benchmark assessment 

category, then the students' learning retention of grade XI at Senior High School 10 
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Pontianak on the solubility and Ksp concepts is in the high category. Additionally, 100% of 

the students achieved a retention value of ≥ 70%, placing them in the high retention category 

as presented in Table 6. The high learning retention indicates students’ success in processing, 

storing, and retrieving important information related to chemistry concepts in a meaningful 

way, rather than simply memorizing (Karpicke, 2012).  

Table 6. Interpretation of learning retention assessment of solubility and Ksp concepts 

Retention (%) Category Frequency Percentage (%) 

≥ 70 High  57 100 

60 < R < 70 Medium  - - 

≤ 60 Low  - - 

 

The Correlation Between Metacognitive Awareness and Students' Learning Retention 

of Grade XI at Senior High School 10 Pontianak on Solubility and Ksp Concepts 

Normality and Linearity of Metacognitive Awareness and Learning Retention of Solubility 

and Ksp Concepts 

Data normality was tested using the SPSS 27.0 for Windows program, namely the 

Kolmogorov-Smirnov test. The results obtained from the data of metacognitive awareness 

and learning retention of solubility and Ksp concepts are normal. This result is obtained from 

the significance value of metacognitive awareness and learning retention which is > 0.05, 

namely 0.073 and 0.086 respectively as presented in Table 7.  

Table 7. Normality Test Results 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Metacognitive 

Awareness 

,112 57 ,073 ,967 57 ,124 

Learning Retention ,109 57 ,086 ,947 57 ,014 

The linearity of the data was tested using the SPSS 27.0 for Windows program, namely the 

Test for Linearity test. The results obtained from the metacognitive awareness data and 

learning retention of solubility and Ksp concepts have a linear relationship. This result is 

obtained from the significance value (Deviation from Linearity) > 0.05 which is 0.796 as 

presented in Table 8. 

Table 8. Linearity Test Results 

ANOVA Table 

 Sig. 

Learning Retention * 

Metacognitive Awareness 

Between Groups (Combined) ,690 

Linearity ,058 

Deviation from Linearity ,796 

Within Groups  

Total  

 

Correlation between Metacognitive Awareness and Learning Retention of Solubility and 

Ksp Concepts 

The correlation between metacognitive awareness and learning retention solubility and Ksp 

concepts is known based on the significance obtained from the calculation of the Pearson 

Correlation Test using SPSS 27.0 for Windows. The significance obtained as presented in 

Table 9 is 0.035. The value of 0.035 < 0.05 indicates a positive and significant relationship 
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between metacognitive awareness and learning retention of solubility and Ksp concepts. This 

findings is in line with the research by Sudirman & Yusnaeni (2022), which shows that there 

is a positive and significant relationship between metacognitive awareness and student’s 

learning retention in chemistry concepts.  

Table 9. Correlation Test Results between Metacognitive Awareness and Learning Retention 

(N=57) 

Correlations 

 Metacognitive 

Awareness 

Learning Retention 

Metacognitive 

Awareness 

Pearson Correlation 1 .280* 

Sig. (2-tailed)  .035 

N 57 57 

Learning 

Retention 

Pearson Correlation .280* 1 

Sig. (2-tailed) .035  

N 57 57 

*. Correlation is significant at the 0.05 level (2-tailed) 

The magnitude of the correlation between metacognitive awareness and learning retention of 

solubility and Ksp concepts is expressed by the correlation coefficient (r). The correlation 

coefficient (r) between metacognitive awareness and learning retention of solubility and Ksp 

concepts as presented in Table 9 is 0.280. The correlation coefficient (r) value of 0.280 is 

included in the weak relationship level. Therefore, it can be concluded that metacognitive 

awareness has a positive and weakly categorized relationship with learning retention of 

solubility and Ksp concepts. This finding is in line with Sudirman & Yusnaeni (2022), who 

also found a weak correlation with r = 0,366, but deviates from Nurisya et al. (2016) and 

Wicaksono & Corebima (2015) which found stronger correlations with r values of 0,599 and 

0,767, respectively. These findings confirm that even though the relationship is weak, 

students with better metacognitive awareness tend to be able to retain the information they 

have learned for a longer period of time. Therefore, teachers still need to integrate 

metacognitive awareness into their teaching strategies, as metacognition has been shown to 

enhance student’s engagement and retention of chemical concepts (Graham et al., 2019; 

Arami & Wiyarsi, 2020).  

A positive relationship indicates that the variables of metacognitive awareness and learning 

retention have a relationship or influence on each other and move in the same direction. In 

general, the positive relationship between the two variables can be seen in Figure 2. 

 

Figure 2. Regression Equation Graph between Metacognitive Awareness and Learning 

Retention (N = 57) 

Based on Figure 2, the regression equation of the two variables is y = 0.200x + 62.279. The 

equation means that if the value of metacognitive awareness is zero, then student learning 

y = 0,200x + 62,279
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retention is 62.279. So that if the metacognitive awareness variable (X) increases, then 

learning retention (Y) also increases. 

Tabel 10. R Square 

Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 ,280a ,078 ,061 8,914 

a. Predictors: (Constant), Metacognitive Awareness 

b. Dependent Variable: Learning Retention 

 

Table 10 is the result of data processing of the coefficient of determination of the 

metacognitive awareness variable (X) with learning retention (Y) using the SPSS 27.0 for 

Windows program. Based on Table 10, the R Square value is 0.078 which is the magnitude of 

the coefficient of determination. This shows that there is a contribution of metacognitive 

awareness of 7.8% to student learning retention in solubility and Ksp concepts, while the 

remaining 92.2% is caused by other factors. This finding is in line with Halek et al (2022), 
who stated that the contribution of metacognitive awareness to retention is only 5,5%, but 

deviates from Sudirman & Yusnaeni (2022), who found a larger contribution of 13,4%. 

 
Figure 3. Data Distribution of the Relationship between Metacognitive Awareness and 

Learning Retention of Solubility and Product of Solubility Concepts of Student in Class 

XI at Senior High School 10 Pontianak (N = 57) 

Figure 3 shows the dominant distribution of data on the relationship between students' 

metacognitive awareness and learning retention. Based on Figure 3, it shows that the learning 

retention obtained by students, one of the factors that influence it is metacognitive awareness. 

So if the average learning retention of solubility and Ksp concepts is obtained with a score ≥ 

70, the metacognitive awareness will range from 76-100 with a very well developed category.  

Student’s learning retention is not entirely influenced by metacognitive awareness. Students 

with high retention scores, which are around point 100, have metacognitive awareness around 

point 72. Other data shows that students with learning retention of 76 have high 

metacognitive awareness of 92. These results show that learning retention can be influenced 

by other factors. Based on research conducted by Nusantari (2015), there are 5 factors that 

can affect student retention, including 1) the choice of learning strategy or learning model 

applied; 2) the characteristics or difficulty level of the material; 3) the academic ability 

possessed by students; 4) the time of the retention test; 5) internal student factors.  
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The achievement of metacognitive awareness indicators of students who have the highest 

retention scores but lower metacognitive awareness on the indicator of information 

management strategies. Low achievement of information management strategy indicators is 

not only owned by these students, but the average student of grade XI Senior High School 10 

Pontianak has low achievement on these indicator. The indicator relates to how students use 

strategies and skills in processing the information received efficiently. The low achievement 

of this indicator among students with high learning retention may be due to the use of 

superficial learning strategies such as repetition or memorization, rather than deep learning 

strategies that require complex information processing (Zepeda et al., 2015). In the short 

term, such strategies may be effective for retention, but they contribute little to metacognitive 

awareness, particularly in terms of information management (Olop et al., 2024). The 

development of information management strategy indicators needs to be done to improve 

student’s ability to process information effectively. 

In addition, there are students who have high metacognitive awareness but lower learning 

retention. Learning retention obtained is lower than the results of metacognitive awareness, 

meaning that student’s metacognitive knowledge and regulation are good, but there are other 

factors that influence their intellectual abilities. According to Fauziyah et al., (2013), 

intellectual ability plays a big role in the high and low learning achievement, especially in 

learning that requires a lot of thinking, such as science. There are other factors that can also 

influence student learning retention, namely the selection of learning strategies or models 

applied in the learning process. Based on the results of research by Nisa et al, (2024), it was 

found that students had high retention rates and the ability to remember concepts came from 

the play activities that were implemented, enabling students to build their own concepts after 

the learning process through educational chemistry games.  

The results of research by Sudirman & Yusnaeni (2022) show that there is a positive and 

significant relationship between metacognitive awareness and student learning retention. This 

shows that metacognitive awareness has an important role in the learning process because it 

has a positive direct relationship with learning retention, meaning that the higher the 

metacognitive awareness, the better the student’s learning retention. The relationship between 

metacognitive awareness and learning retention has been explained by Howard (2004) that 

metacognitive abilities play an important role in cognitive activities which include 

understanding, communication, attention, memory, and problem-solving. Nemati (2009) also 

states that how well information is remembered is not from how long a person stores the 

information, but depends on the nature and cognitive processes used in processing the 

information.   

 

CONCLUSION 

The conclusions of this study are as follows: Metacognitive awareness of grade XI students at 

Senior High School 10 Pontianak regarding solubility and Ksp concepts showed that out of 

57 students, 20 students (35%) exhibited metacognitive awareness at the “developed” level, 

while 37 students (65%) demonstrated metacognitive awareness at the “very well developed” 

level. Learning retention of grade XI students at Senior High School 10 Pontianak regarding 

solubility and Ksp concepts was categorized as high, with an average retention rate of 

90.50%. Additionally, 100% of the students achieved a retention value of ≥ 70%, placing 

them in the high retention category. There was a positive and significant relationship between 

metacognitive awareness and learning retention among grade XI students at Senior High 

School 10 Pontianak on the topics of solubility and Ksp concepts. The correlation coefficient 

was 0.280, which falls within the weak category. The coefficient of determination was 7.8%, 

indicating that 7.8% of the variation in students' learning retention was influenced by their 
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metacognitive awareness. These findings indicate that metacognitive awareness contributes 

positively to student’s learning retention, so it is necessary to integrate the development of 

metacognitive awareness into chemistry learning strategies. 

 

RECOMMENDATIONS  

Considering the research result, it’s still need to conduct further research with a larger and 

more diverse sample to strengthen the findings on the relationship between metacognitive 

awareness and learning retention. Other factors that may influence the relationship between 

metacognitive awareness and learning retention need to be explored. Effective learning 

strategies for improving metacognitive awareness and learning retention need to be 

developed.  

 

ACKNOWLEDGEMENTS  

The authors gratefully acknowledge the support for this research activity, to the Ministry of 

Research, Technology, and Higher Education of the Republic of Indonesia 

(KEMENRISTEKDIKTI-RI) and the Principal, Chemistry Teacher, and students of class XI 

Senior High School 10 Pontianak. 

 

BIBLIOGRAPHY  

Agustin, D., Widowati, H., & Achyani. (2017). Hubungan Kesadaran dan Regulasi 

Metakognitif Terhadap Kemampuan Berpikir Kritis Mahasiswa Pendidikan Biologi. 

Semnasdik Fkip Univ. Muhammadiyah Metro, 19–24. 

http://repository.ummetro.ac.id/files/semnasdik/4712feef216134e9f0830f475d9acea6.p

df  

Arami, M., & Wiyarsi, A. (2020). The student metacognitive skills and achievement in 

chemistry learning: Correlation study. J. Phys.: Conf. Ser., 1567. 

https://iopscience.iop.org/article/10.1088/1742-6596/1567/4/042005  

Asy’ari, M., Ikhsan, M., & Muhali, M. (2018). Validitas Instrumen Karakterisasi 

Kemampuan Metakognisi Mahasiswa Calon Guru Fisika. Prisma Sains : Jurnal 

Pengkajian Ilmu Dan Pembelajaran Matematika Dan IPA IKIP Mataram, 6(1), 18. 

https://doi.org/10.33394/j-ps.v6i1.955   

Bahri, A., & Corebima, A. D. (2015). The contribution of learning motivation and 

metacognitive skill on cognitive learning outcome of students within different learning 

strategies. Journal of Baltic Science Education, 14(4), 487–500. 

https://doi.org/10.33225/jbse/15.14.487  

Candrawinata, N., Erlina, E., & Ulfah, M. (2024). The Relationship Between Metacognitive 

Ability and Self-directed Learning of Chemistry Education Students as Prospective 

Teacher. Hydrogen: Jurnal Kependidikan Kimia, 12(4), 893-904. 

https://doi.org/10.33394/hjkk.v12i4.12349   

Chen, H. L., Lattuca, L. R., & Hamilton, E. R. (2008). Conceptualizing Engagement: 

Contributions of Faculty to Student Engagement in Engineering. Journal of 

Engineering Education, 97(3), 339–353. https://doi.org/10.1002/j.2168-

9830.2008.tb00983.x  

http://repository.ummetro.ac.id/files/semnasdik/4712feef216134e9f0830f475d9acea6.pdf
http://repository.ummetro.ac.id/files/semnasdik/4712feef216134e9f0830f475d9acea6.pdf
https://iopscience.iop.org/article/10.1088/1742-6596/1567/4/042005
https://doi.org/10.33394/j-ps.v6i1.955
https://doi.org/10.33225/jbse/15.14.487
https://doi.org/10.33394/hjkk.v12i4.12349
https://doi.org/10.1002/j.2168-9830.2008.tb00983.x
https://doi.org/10.1002/j.2168-9830.2008.tb00983.x


 

Marisa, Erlina, & Ulfah, M. The Impact of Metacognitive Awareness …. 

 

Hydrogen: Jurnal Kependidikan Kimia, August 2025, 13(4) |891 

Dunlosky, J., & Rawson, K. A. (2012). Overconfidence produces underachievement: 

Inaccurate self evaluations undermine students’ learning and retention. Learning and 

Instruction, 22(4), 271–280. https://doi.org/10.1016/j.learninstruc.2011.08.003  

Fauziyah, D. R., Corebima, A. D., & Zubaidah, S. (2013). Hubungan Keterampilan 

Metakognitif Terhadap Hasil Belajar Biologi dan Retensi Siswa Kelas X dengan 

Penerapan Strategi Pembelajaran Think Pair Share di SMA Negeri 6 Malang. Tesis, 

Universitas Negeri Malang, Indonesia. http://repository.um.ac.id/id/eprint/24893 

Graham, K. J., Bohn-Gettler, C. M., & Raigoza, A. F. (2019). Metacognitive training in 

chemistry tutor sessions increases first-year students’ self-efficacy. Journal of 

Chemical Education, 96(12), 2684–2690. https://doi.org/10.1021/acs.jchemed.9b00170  

Gora, W. & Sunarto. (2010). Pakematik Strategi Pembelajaran Inovatif Berbasis TIK. PT. 

Elex Gramedia, Jakarta. 

Halek, E. N., Corebima, A. D., & Gofur, A. (2018). Hubungan Kemampuan Metakognitif 

dengan Retensi Siswa dalam Pembelajaran Biologi melalui Model Question Student 

Have. Dalam Prosiding Seminar Nasional Biologi dan Pendidikan Biologi: Penelitian, 

Penerapan dan Pembelajaran Biologi dalam Menghadapi Tantangan Abad 21 (pp. 

279-283). Salatiga, Indonesia : Fakultas Biologi, Universitas Kristen Satya Wacana. 

Handayani, D., Bintari, S. H., & Lisdiana. (2013). Penerapan Model Pembelajaran Picture 

and Picture Berbantuan Spesimen Pada Materi Invertebrata. Unnes Journal of Biology 

Education, 2(3), 321–328. http://journal.unnes.ac.id/sju/index.php/ujeb  

Hasibuan, I. (2014). Model Pembelajaran CTL (Contextual Teaching and Learning). 

Logaritma, 2(1), 1–12. 

Hayati, N. (2016). Peningkatan Kesadaran Metakognitif Dan Hasil Belajar Siswa SMA 

Melalui Penerapan Diagram Roundhouse Dipadu Model Pembelajaran CIRC. Ed-

Humanistik : Jurnal Ilmu Pendidikan, 1(1). https://ejournal.unhasy.ac.id/index.php/ed-

humanistics/article/view/15   

Herlanti, Y. (2015). Kesadaran Metakognitif dan Pengetahuan Metakognitif Peserta Didik 

Sekolah Menengah Atas dalam Mempersiapkan Ketercapaian Standar Kelulusan pada 

Kurikulum 2013. Cakrawala Pendidikan, 34(3), 357–367. 

https://doi.org/https://doi.org/10.21831/cp.v3i3.7343  

Hitipeuw I. (2009). Belajar dan Pembelajaran. FIP UM Malang, Malang. 

Howard. J. B. (2004). Metacognitive Inquiry. Greensboro, NC: Elon University School of 

Education. https://org.elon.edu/t2project/pdf_docs/sp_metacognitive.pdf.  

Jaleel, S., & Premachandran, P. (2016). A Study on the Metacognitive Awareness of 

Secondary School Students. Universal Journal of Educational Research, 4(1), 165–

172. https://doi.org/10.13189/ujer.2016.040121  

Juniarsih, Q. A., Chamisijatin, L., & Hindun, I. (2015). Peningkatan Retensi Belajar Materi 

Klasifikasi Makhluk Hidup melalui Penerapan Discovery Learning dan Team Games 

Tournament pada Siswa Kelas VII-G SMP Negeri 18 Malang. Prosiding Seminar 

Nasional Pendidikan Biologi, 339–345. 

Karpicke, J. D. (2012). Retrieval-based learning: Active retrieval promotes meaningful 

learning. Current Directions in Psychological Science, 21(3), 157–163. 

https://doi.org/10.1177/0963721412443552    

https://doi.org/10.1016/j.learninstruc.2011.08.003
http://repository.um.ac.id/id/eprint/24893
https://doi.org/10.1021/acs.jchemed.9b00170
http://journal.unnes.ac.id/sju/index.php/ujeb
https://ejournal.unhasy.ac.id/index.php/ed-humanistics/article/view/15
https://ejournal.unhasy.ac.id/index.php/ed-humanistics/article/view/15
https://doi.org/https:/doi.org/10.21831/cp.v3i3.7343
https://org.elon.edu/t2project/pdf_docs/sp_metacognitive.pdf
https://doi.org/10.13189/ujer.2016.040121
https://doi.org/10.1177/0963721412443552


 

Marisa, Erlina, & Ulfah, M. The Impact of Metacognitive Awareness …. 

 

Hydrogen: Jurnal Kependidikan Kimia, August 2025, 13(4) |892 

Lubis, A. H. (2010). Pengaruh Model dan Media Pembelajaran Terhadap Hasil Belajar dan 

Retensi Siswa Pada Pelajaran Biologi Di SMP Swasta Muhammadiyah Serbelawan. J 

Pendidik Biol, 1.  

Mitrayani, M., Hidayat, S., & Seri, H. (2021). Hubungan Antara Kesadaran Metakognitif 

Dengan Hasil Belajar Biologi Siswa Di SMA Muhammadiyah Se-Kota Palembang. 

Didaktika Biologi : Jurnal Penelitian Pendidikan Biologi, 4(2). 

https://doi.org/10.32502/dikbio.v4i2.2994 

Munir, N. P. (2018). Pengaruh Kesadaran Metakognitif terhadap Motivasi Belajar dan 

Kaitannya dengan Hasil Belajar Matematika Siswa Kelas XI SMA Negeri di Kota Pare-

Pare. Al-Khwarizmi: Jurnal Pendidikan Matematika Dan Ilmu Pengetahuan Alam, 

4(2):117–128. https://doi.org/10.24256/jpmipa.v4i2.256  

Nemati A. (2009). Memory Vocabulary Learning Strategies and Long-Term Retention. Int J 

Vocat Tech Educ, 1, 14–24.  

Nisa, C., Kurniasih, D., Hadiarti, D., & Kurniati, T. (2024). Development of Chemistry 

Edutainment Learning Media to Enhance Students Retention. Hydrogen: Jurnal 

Kependidikan Kimia, 12(5), 960- 973. https://doi.org/10.33394/hjkk.v12i5.12350  

Nurisya, K., Corebima, A. D., & Rohman, F. (2016). Hubungan Keterampilan Metakognitif 

dengan Retensi Siswa pada Pembelajaran Biologi Berbasis Problem Based Learning 

(PBL) di SMA Kota Malang. Jurnal Pendidikan: Teori, Penelitian, Dan 

Pengembangan, 2(2), 246–251. 

Nusantari, E. (2015). Kajian Faktor Yang Mempengaruhi Retensi Siswa Sma (Analisis Hasil 

Penelitian Eksperimen Dan Ptk). Journal of Chemical Information and Modeling, 1–15. 

O’Neil, H. F., & Brown, R. S. (1998). Differential Effects of Question Formats in Math 

Assessment on Metacognition and Affect. Applied Measurement in Education, 11(4), 

331–351. https://doi.org/10.1207/s15324818ame1104_3  

Oliveira, S. (2017). The academic library’s role in student retention: a review of the literature. 

Library Review, 66(4/5), 310-329. https://doi.org/10.1108/LR-12-2016-0102 

Olop, J., Granström, M., & Kikas, E. (2024). Students’ metacognitive knowledge of learning-

strategy effectiveness and their recall of teachers’ strategy instructions. Front. Educ., 9, 

1-9. https://doi.org/10.3389/feduc.2024.1307485      

Patmawati, Wigati, I., & 'Aini, K. (2022). Analisis Keterampilan Metakognitif Peserta Didik 

dalam Pembelajaran Biologi Melalui Asesmen Pemecahan Masalah di MAN 3 

Palembang. Jurnal Al'ilmi, 11(2), 12-19. 

Schraw, G., & Dennison, R. S. (1994). Assessing Metacognitive Awareness. Contempory 

Educational Psychology, 19(4), 460-475. https://doi.org/10.1006/ceps.1994.1033 

Setiawan, B., & Supiandi, M. I. (2019). The contribution of metacognitive skills and 

reasoning skills on problem solving ability based on problem based learning (PBL) 

model. Anatolian Journal of Education, 3(2), 75-86. 

https://doi.org/10.29333/aje.2018.327a  

Sudirman, S., & Yusnaeni, Y. (2022). Korelasi Metakognitif dengan Retensi Belajar Siswa 

SMA Negeri di Kabupaten Rote Ndao Nusa Tenggara Timur. Jurnal Riset Pendidikan 

Kimia (JRPK), 12(1), 1–9. https://doi.org/10.21009/JRPK.121.01  

Sugiyono. (2016). Metode Penelitian Pendidikan (Pendekatan Kuantitatif, Kualitatif, dan 

R&D) (23rd ed.).  

https://doi.org/10.32502/dikbio.v4i2.2994
https://doi.org/10.24256/jpmipa.v4i2.256
https://doi.org/10.33394/hjkk.v12i5.12350
https://doi.org/10.1207/s15324818ame1104_3
https://doi.org/10.1108/LR-12-2016-0102
https://doi.org/10.3389/feduc.2024.1307485
https://doi.org/10.1006/ceps.1994.1033
https://doi.org/10.29333/aje.2018.327a
https://doi.org/10.21009/JRPK.121.01


 

Marisa, Erlina, & Ulfah, M. The Impact of Metacognitive Awareness …. 

 

Hydrogen: Jurnal Kependidikan Kimia, August 2025, 13(4) |893 

Sweller, J. (2020). Cognitive load theory and educational technology. Education Tech 

Research Dev, 68, 1-16. https://doi.org/10.1007/s11423-019-09701-3  

Ulfah, M., Erlina, E., & Kurniawan, R. A. (2013). Analisis Kesadaran Metakognisi dan 

Hubungannya dengan Hasil Belajar Mahasiswa pada Mata Kuliah Kimia Organik 

Program Studi Pendidikan Kimia UM Pontianak. Jurnal Online. 

http://repository.unmuhpnk.ac.id/id/eprint/328  

Wicaksono, A. G. C., & Corebima, A. D. (2015). Hubungan Antara Keterampilan 

Metakognitif dan Retensi Siswa dalam Strategi Pembelajaran Reciprocal Teaching 

Dipadu Jigsaw di Kelas X SMAN 7 Malang. Bioma, 4(1), 58–68. 

Zepeda, C. D., Richey, J. E., Ronevich, P., & Nokes-Malach, T. J. (2015). Direct instruction 

of metacognition benefits adolescent science learning, transfer, and motivation: An in 

vivo study. Journal of Educational Psychology, 107(4), 954–

970. https://doi.org/10.1037/edu0000022   

https://doi.org/10.1007/s11423-019-09701-3
http://repository.unmuhpnk.ac.id/id/eprint/328
https://psycnet.apa.org/doi/10.1037/edu0000022

