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ABSTRACT 
Metacognition and the self-system are critical components influencing an individual's learning success. The ability to 
reflect on and regulate one’s learning processes must be accurately identified and assessed to support instructional 
planning that enhances these skills. This descriptive study aims to examine the metacognitive abilities and self-system 
of fifth-semester students enrolled in the Biology Education Study Program at the Islamic University of Riau. Utilizing 
a survey method, data were collected from a sample of 30 students, consisting of 6 males and 24 females. The 
instrument, a questionnaire based on Marzano’s Taxonomy and comprising three indicators per variable, was 
validated through expert review. Data were analyzed using percentage-based categorization and further examined 
through a Pearson product-moment correlation test via SPSS 22. Results indicated that all metacognitive indicators 
fell into the high category, with clarity monitoring achieving the highest score (80.27%) and process monitoring the 
lowest (77.87%). For the self-system, examining importance and emotional response were categorized as high, while 
efficacy was rated moderate. A significant positive correlation was found between metacognition and the self-system (r 
= 0.536), with the regression equation Y = 36.662 + 0.478X. These findings suggest that students exhibit high 
levels of both metacognitive and self-system abilities, which are significantly interrelated. 
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INTRODUCTION 

Metacognition refers to an individual's ability to regulate their cognitive processes—often 
described as "thinking about thinking." The term was first introduced in the 1970s by John Flavell, 
an American developmental psychologist. According to Flavell (1979), metacognition comprises 
two components: metacognitive knowledge and metacognitive regulation. In educational contexts, 
metacognition has become a central topic of research, as learning success is significantly influenced 
by one’s capacity to learn independently—through awareness of learning styles, effective strategies, 
and the ability to plan, monitor, and evaluate learning activities (Jayaprom, 2023; Kassem, 2022). 

In addition to Flavell, other scholars such as Marzano (1997), Schraw and Dennison (1994), 
and Zimmerman (2002) have explored metacognition. Marzano integrated metacognition into his 
Taxonomy of Learning, placing it at the fifth level. His taxonomy distinguishes between two 
domains: the level of processing—comprising retrieval, comprehension, analysis, knowledge 
utilization, metacognition, and self-system—and the knowledge domain, which includes 
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information, mental procedures, and psychomotor procedures. Indicators of metacognitive ability 
include goal specification, process monitoring, clarity monitoring, and accuracy monitoring 
(Marzano & Kendall, 2008). Metacognitive knowledge can further be classified into declarative 
(knowing “what”), procedural (knowing “how”), and conditional knowledge (knowing “when” and 
“why” to apply strategies). 

In the 21st century, metacognition has become an essential skill for students. Rapid 
advancements in science and technology demand that students adapt and engage in independent 
learning (Sinaga et al., 2023). In higher education, learning environments are increasingly student-
centered, with lecturers functioning as facilitators. Students with strong metacognitive skills are 
typically better at setting goals, completing tasks on time, and evaluating their learning processes 
(Febrina, 2019). Research has shown a strong correlation between metacognition and academic 
achievement (Riyanti et al., 2019). 

Various studies have demonstrated that metacognition can be enhanced through specific 
teaching models and strategies, such as Problem-Based Learning (PBL) (Aisyah & Ridlo, 2015), 
inquiry-based learning (Antika et al., 2022), discovery learning (Windasari et al., 2017a), the 5E 
instructional model (Purwaningsih & Mubarok, 2021), and science-environment-society (JAS) 
approaches (Budiman & Marianti, 2020a; Septina et al., 2018). In Indonesia, research on 
metacognition in biology education remains in development. A variety of methods—surveys, 
experiments, and correlational studies—have been employed to examine how biology content such 
as the circulatory system (Putri et al., 2014), musculoskeletal system (Az-Zahra et al., 2021), 
reproductive system (Rahayu et al., 2020; Windasari et al., 2017b), immune system (Septiyana et al., 
2013), ecosystems (Eriawati, 2015; Khairunnisa et al., 2022), animalia (Budiman & Marianti, 2020b), 
and environmental pollution (Lestari et al., 2017) can be used to foster metacognitive skills. 

In addition to metacognition, the self-system—conceptualized by Marzano as the highest 
tier in his taxonomy—plays a pivotal role in learning. It refers to an individual's capacity to evaluate 
and control their learning environment. While Marzano refers to this construct as the "self-system," 
other scholars commonly use the term “self-regulation.” According to Zimmerman and Pons 
(1986), self-regulation involves the active and sustained management of cognition, behavior, and 
motivation toward achieving learning goals. Characteristics of students with a strong self-system 
include the ability to select relevant information, identify effective strategies, respond appropriately 
to new information, and maintain high levels of motivation. Marzano (2008) emphasized the 
reciprocal relationship between the self-system and knowledge mastery—students with a well-
developed self-system tend to achieve higher academic success and vice versa. 

Numerous studies have confirmed the strong association between self-regulation and 
learning outcomes (Dewika et al., 2021; Kusuma & Baskara, 2023). Students with a well-developed 
self-system are more adaptable to diverse teaching styles, course demands, and learning 
challenges—qualities that are essential for academic success and future career readiness (Aziz & 
Aisyah Putri Siswanto, 2018; Lutfi, 2019). Self-regulation evolves throughout life but typically 
matures during adolescence and early adulthood (ages 15–25), a period when individuals develop 
skills in time management, goal setting, progress monitoring, and emotional regulation (Tabelak et 
al., 2024).  

Given this theoretical and empirical background, the present study aims to conduct a 
preliminary survey to examine the metacognitive and self-system abilities of students in the Biology 
Education Study Program at the Islamic University of Riau. 



Metacognition and Self-System Among Biology Education Undergraduates at Islamic University of Riau 

Journal of Natural Science and Integration, Vol. 8, No. 1, April 2025, pp 47-56   |  49 

METHODOLOGY 

This study employed a survey method to assess the metacognitive abilities and self-system 
of students enrolled in the Biology Education Study Program. The population consisted of all active 
students within the program, while the research sample comprised sixth-semester students who 
had completed the majority of the core curriculum. A total of 30 students participated in the study, 
including 6 male and 24 female students. Data collection was carried out using a questionnaire that 
had undergone both construct and empirical validation. The instrument was developed based on 
indicators derived from Marzano’s Taxonomy, encompassing key aspects of both metacognition 
and the self-system. The instrument blueprint outlining the indicators for each construct is 
presented as follows: 

Tabel 1. Metacognitive Indicators and Item Count 
No Indicator Item  

Positive Negative 

1. Specifiying goal  1,2,3, 4 

2. Process monitoring 5,6,7,8 9 

3. Monitoring clarity 10,11,12 13,14 

 

Tabel 2. Self-System Indicators and Item Count 
No Indicator Item  

Positive Negative 

1. Examining importance  1,2,3, 4,5 

2. Examining efficacy 6,7,8 9,10 

3. Examining emosional response 11, 12, 13, 15 14 

 

The questionnaire was administered to students via Google Forms, utilizing a Likert scale 
with five response options: Strongly Agree, Agree, Less Agree, Disagree, and Strongly Disagree. 
The collected data were analyzed using percentage calculations and descriptive statistics to provide 
an overview of students’ metacognitive and self-system abilities. The percentage scores were then 
interpreted using predefined categorical classifications to determine the levels of each variable.  

𝑃 =
𝑓

𝑛
𝑥100% 

The results of the percentage calculations are then categorized as in the table below. 

Tabel 3. Categori of Metacognite 
Category Score Range (1–5 Scale per Item) Interpretation 

Very 
High 

81% - 100% (4.21 – 5.00) Highly capable of understanding and regulating learning 
processes. 

High 61% - 80% (3.41 – 4.20) Capable of recognizing and effectively managing learning 
strategies. 

Moderate 41% - 60% (2.61 – 3.40) Moderately able to manage learning strategies, but needs 
improvement. 

Low 21% - 40% (1.81 – 2.60) Less capable of monitoring and regulating learning 
processes. 

Very Low 0% - 20% (1.00 – 1.80) Lacks sufficient awareness and metacognitive strategies. 

 
Tabel 4. Category of Self System 

Category Score Range  
(1–5 Scale per Item) 

Interpretation 

Highly Positive 81% - 100% (4.21 – 5.00) Highly motivated with strong confidence in learning. 

Positive 61% - 80% (3.41 – 4.20) Well-motivated with a positive attitude toward learning. 
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Category Score Range  
(1–5 Scale per Item) 

Interpretation 

Moderate 41% - 60% (2.61 – 3.40) Moderately motivated but requires additional encouragement. 

Low 21% - 40% (1.81 – 2.60) Lacks motivation and tends to be passive in learning. 

Very Low 0% - 20% (1.00 – 1.80) Not motivated and lacks self-confidence in learning. 

In addition, the researcher examined the relationship between the two variables by 
conducting a Pearson product-moment correlation analysis using SPSS version 22. A simple linear 
regression analysis was also performed to further explore the predictive relationship between 
metacognitive ability and the self-system. 

RESULT AND DISCUSSION 

The research data were collected through a Google Form comprising 14 items measuring 
metacognitive ability and 15 items assessing the self-system. Based on the quantitative analysis 
conducted, the following results were obtained: 

 

Figure 1. Percentage of Metacognitive Biology Education Students 

Based on Figure 1, it can be observed that the metacognitive awareness of students in the 
Biology Education Study Program falls within the high category, with an average score of 78.77%. 
When analyzed by individual indicators, all components of metacognition also fall into the high 
category. The highest indicator was monitoring clarity, with a percentage of 80.27%, while the 
lowest was process monitoring, at 77.87%. Metacognition is broadly defined as the awareness and 
regulation of one’s own thinking processes—essentially, “thinking about thinking.” It involves the 
ability to reflect on, organize, and evaluate cognitive activities. Although various scholars have 
proposed differing frameworks and indicators of metacognition, there is a shared consensus on its 
critical role in both the learning process and learning outcomes. Students with strong metacognitive 
skills are typically able to plan, monitor, evaluate, and adjust their learning strategies effectively. 
According to Marzano’s taxonomy, metacognition is composed of several key indicators: (1) 
specifying goals—the ability to set learning objectives, (2) process monitoring—tracking the 
progress of learning activities, (3) monitoring clarity—ensuring the clarity of received or processed 
information, and (4) monitoring accuracy—assessing the reliability and precision of the acquired 
knowledge (Marzano et al., 1993). 

The present findings reaffirm that the metacognitive abilities of biology education students 
are well-developed. These skills can be enhanced through various instructional strategies, such as 
collaborative learning, inquiry-based learning, and project-based learning (Idris et al., 2024). 
Students with strong metacognitive abilities tend to achieve greater academic success due to their 
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capacity to recognize effective learning strategies and manage learning challenges independently. 
Abedini (2022) emphasized that metacognition enables learners to make more informed decisions 
and become autonomous in managing their education. Moreover, metacognitive ability is shaped 
by several influencing factors, including age, gender, education level, and prior learning experiences. 
Research by Ellis and Hudson (2011) and Johnson and Whisman (2013) has shown that gender 
may influence metacognitive skills, with certain indicators being more dominant in males, and 
others more prevalent in females. Likewise, studies have revealed that metacognitive development 
is positively correlated with age and educational experience (McWilliams et al., 2023; Palmer et al., 
2014; Siegel & Castel, 2019), as older and more experienced students demonstrate a higher capacity 
for cognitive regulation. 

The Biology Education Study Program at the Islamic University of Riau adopts a student-
centered approach, primarily utilizing Project-Based Learning (PBL) to enhance student 
engagement. This approach encourages students to take an active role in the learning process 
through assignments, material presentations, and collaborative projects. Instructional methods that 
incorporate feedback—such as those used in PBL—support students in recognizing their cognitive 
strengths and weaknesses, thereby fostering metacognitive growth (Molin et al., 2020; Shekh-Abed, 
2024). Constructive feedback from lecturers plays a vital role in this development by prompting 
students to reflect on their errors and adjust their learning strategies accordingly. 

 

Figure 2. Percentage of Self System Biology Education Students 

Based on Figure 2, the average self-system ability of students in the Biology Education 
Study Program is 74.80%, which falls within the high category. A closer examination of the 
individual indicators reveals that both examining importance and examining emotional response 
are categorized as high, while examining efficacy is classified as medium or sufficient, with a 
percentage of 70.62%. 

The self-system plays a crucial role in determining learning success (Marnola et al., 2024). 
Students with a well-developed self-system are generally capable of managing their own learning 
processes, possess strong self-confidence, can identify what is essential to learn, and effectively 
regulate their emotional responses (Brenner, 2022). In student-centered learning environments, 
such self-regulatory abilities are particularly vital, as learning independence and self-awareness of 
learning styles significantly contribute to academic achievement. 

At the Islamic University of Riau, the Biology Education Study Program implements 
Project-Based Learning (PjBL) and Team-Based Project Learning—both of which are adaptations 
of the broader Problem-Based Learning (PBL) model. These pedagogical approaches are mandated 
across higher education institutions in Indonesia (Pratiwi, 2020) and have been shown to positively 
influence the development of students' self-systems. Through these models, students are 
encouraged to engage in authentic problem-solving experiences derived from real-world contexts 
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and to present their findings in academic settings. Empirical evidence has consistently 
demonstrated that PBL not only enhances cognitive skills but also significantly improves students' 
self-regulation and self-system abilities across various educational levels.   

Table 5. Categories of Metacognitive Abilities and Self-System of Students 

Category 
Metacognitve Self-System 

F Persentage F Persentage 

Very High 5 16.67 3 10.34 

High 24 80.00 22 75.86 

Moderate 1 3.33 4 13.79 

Low 0 0.00 0 0 

Very Low 0 0.00 0 0 

 

Based on the table above, it can be observed that the majority of Biology Education 
students at FKIP UIR exhibit metacognitive abilities within the high category, accounting for 80% 
of the sample (24 students). Additionally, 5 students (16.7%) fall into the very high category, while 
only 1 student (3.3%) demonstrates metacognitive ability at the moderate or sufficient level. A 
similar trend is evident in the distribution of self-system abilities. While 4 students (13.3%) are 
categorized as having sufficient self-system abilities, the majority, or 22 students (73.3%), fall within 
the moderate category, and 3 students (10%) are classified in the very high category. To further 
examine the relationship and predictive influence between the two variables—metacognitive ability 
and self-system ability—a correlation analysis and regression test were conducted using SPSS 
version 22. The results of these inferential statistical tests are presented as follows. 

Table 6. Results of Correlation and Regression Tests between Metacognition and Self System 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .536a .288 .262 5.95377 

a. Predictors: (Constant), Metacognitive 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 400.700 1 400.700 11.304 .002b 

Residual 992.528 28 35.447   

Total 1393.227 29    

a. Dependent Variable: Self_System 

b. Predictors: (Constant), Metacognitive 

 

Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 36.662 11.250  3.259 .003 

Metacognitive .478 .142 .536 3.362 .002 

a. Dependent Variable: Self_System 

 

Table 5 presents the results of the correlation and regression analysis between 
metacognitive ability and self-system among Biology Education students. The summary output 
indicates a correlation coefficient (r) of 0.535, suggesting a moderate positive relationship between 
the two variables. Furthermore, the regression model reveals that metacognition accounts for 
approximately 28.8% of the variance in students' self-system abilities. From the coefficients table, 
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the calculated t-value (tₒ = 3.362) exceeds the critical t-table value (tₜ = 1.70113), confirming a 
statistically significant effect of metacognition on self-system at the 5% significance level. The 
derived linear regression equation is Y = 36.662 + 0.478X, indicating that for every unit increase 
in metacognitive score, the self-system score is expected to increase by 0.478 units, starting from a 
baseline value of 36.662. 

 In educational research, the relationship between metacognition and the self-system (often 
conceptualized as self-regulation) has been well-documented. According to Marzano's Taxonomy 
(1993), metacognition occupies level five, while the self-system resides at level six—suggesting that 
the development of a robust self-system is predicated on the mastery of metacognitive processes. 
Similarly, Zimmerman (1995) posits that metacognition constitutes a central component of self-
regulation, underscoring its integral role in learning autonomy and goal-directed behavior. While 
terminological differences exist, both perspectives converge on the notion that cognitive regulation 
is essential for fostering an effective self-system. The findings of this study corroborate prior 
research (Dewika et al., 2021; Kusuma & Baskara, 2023), which also reported a significant and 
positive correlation between metacognition and self-system, affirming that students with higher 
metacognitive awareness tend to exhibit stronger self-regulatory capabilities, and vice versa. 

CONCLUSION 

The findings of this study indicate that the metacognitive abilities of students in the Biology 
Education Study Program at the Islamic University of Riau are categorized as high, with a mean 
score of 78.77%. Similarly, the self-system of these students also falls within the high category, with 
an average score of 74.80%. Furthermore, a moderate yet significant relationship was observed 
between the two variables, suggesting that students with higher metacognitive abilities tend to 
exhibit stronger self-regulatory capacities. However, this study is limited by its small sample size, 
which restricts the generalizability of the findings. Future research should aim to include a larger 
and more diverse sample to enhance the validity and applicability of the results. Additionally, 
further investigation is recommended to explore effective teaching models that can foster the 
development of both metacognitive abilities and self-regulation in prospective teacher candidates, 
thus contributing to more effective and independent learning strategies. 
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