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Abstract: This study aimed to identify the metacognitive awareness of high school students 
in natural science learning based on gender. This research is a descriptive study with a 
sample of 24 students. Data on students' metacognition awareness was collected using the 
Metacognition Awareness Inventory (MAI) which was analyzed descriptively and 
statistically. The results showed that students' metacognitive awareness was categorized as 
good enough (1.33 < MA ≤ 2.33) and low (MA ≥ 1.33). Students' metacognition awareness 
was not significantly different in terms of gender (p> 0.05). Based on the results of the study, 
it can be concluded that metacognitive awareness needs to be improved through good 
interventions in learning. Student gender differences need to be investigated further using a 
larger sample to obtain more relevant and comprehensive data on metacognitive awareness.  
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Introduction  
 

Metacognition is often associated with 
intelligence that occurs in one's thinking system (Song, 
et al., 2021). Metacognition refers to one's ability to 
reflect on perceptions, knowledge, and behavior 
(Sternberg, 2018; Valk, et al., 2016) so that in simple 
terms, it is often defined as thinking about thinking or 
knowledge about knowledge. (Lai, 2011; Muhali, et al., 
2019), which in the practical context of learning is 
believed to be able to guide students in developing and 
choosing strategies to improve cognitive performance 
(Margaret, 2002). Metacognition in general consists of 
two components, namely metacognitive knowledge and 
metacognitive awareness (Schraw, et al., 2012; Veenman, 
2012). This study focuses on the behavioral domain of 
metacognition, namely metacognitive awareness which 
is thought control and learning activities (Schraw, et al., 
2006, 2012; Schraw & Dennison, 1994) that have three 
core indicators in cognitive regulation (Schraw, et al., 

2012) namely planning, monitoring, and evaluation. In 
its development, experts state that monitoring, when 
faced with real conditions, is important (Pressley & 
Harris, 2009), so that information management and 
debugging components also need to be considered 
(Schraw, et al., 2012). 

The results of previous studies showed that 
students' metacognitive awareness in 4 (four) schools in 
the Central Lombok region showed 6.15% in the very 
good category; 32.31% in a good category; 51.15% is 
categorized as good enough, 10.39% is in the poor 
category. The students' overall metacognitive awareness 
on each indicator was in the poor category with an 
average percentage of students' metacognition 
awareness of 35.66%. These results illustrate that 
teachers have difficulty directing the student learning 
process and it takes a long time to train students' 
metacognitive awareness (Sukaisih & Muhali, 2014). 
Students have low metacognitive awareness and affect 
students' motivation and attitudes in learning so that 
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metacognition becomes a learning goal that must be 
taught, especially in the categories of cognitive 
monitoring, cognitive regulation, and cognitive 
monitoring and regulation (Tosun & Senocak, 2013). 

At different levels, research has been conducted 
on 820 elementary school teachers. The results of this 
study indicate that the metacognitive strategies that are 
often used are cognitive strategies, self-evaluation, and 
self-awareness. Significant differences were found in 
metacognition strategies based on gender, grade, and 
university origin. Meanwhile, based on a review of the 
differences in learning outcomes and the metacognition 
strategies used, no significant differences were found 
(Belet & Guven, 2011). On the other hand, it was found 
that the functions of the metacognitive strategy applied 
in learning were the dominant predictors of academic 
self-efficacy (Alt, 2015). It was further explained that 
metacognition and reflective activities help students stay 
focused and motivated to learn (Karaali, 2015) so it is 
believed that at all ages and levels of education it is very 
important to learn (Jaleel & P., 2016).  

Gender is believed to have a correlation with 
thinking skills (Aliakbari & Sadeghdaghighi, 2011; 
Harish, 2015; Mahanal, et al., 2017). Gender is a general 
term that refers to men and women (Fin & Ishak, 2012; 
Mahanal, et al., 2017) that shape a person's psychology 
and social roles (Fuad et al., 2017) so that it has an impact 
on how individuals think, behave, and act. and feel a 
phenomenon within (Santrock, 2011). Based on this 
description, men and women can differ in the context of 
thinking skills and thinking disposition, men in thinking 
are more analytical and flexible than women, while 
women are less proficient in abstract and logical 
thinking (Kruteckij & Kruteckij, 1976). Men and women 
do not have differences in understanding concepts, but 
men are superior in problem-solving than women (Gok, 
2014). On the other hand, it was found that there was no 
significant correlation of thinking skills between men 
and women (Taghva, et al., 2014). 

Based on this description, there are still 
differences of opinion regarding the role of gender in 
student learning outcomes, especially on the component 
of students' metacognitive awareness. Some studies that 
are in accordance with students’ metacognitive 
awareness have been frequently reported. Students 
often predict their exam score based on their desire score 
(Saenz et al., 2017), but in fact, their predictions are often 
strongly correlated with their desire score than their 
exam score (Serra & DeMarree, 2016) that showed the 
lack of students’ metacognitive awareness (Morphew, 
2021). Moreover, Sk and Halder (2020) describe that the 
affective domain (including metacognitive awareness) 
facilitated students to use appropriate strategies to solve 
a specific problem and found no significant difference 
between males and females. In contrast, (Abdelrahman, 

2020) found females strongly higher levels than males on 
metacognitive awareness. However, this research was 
conducted in university (Abdelrahman, 2020; Morphew, 
2021; Sk & Halder, 2020) and senior high school (Saenz 
et al., 2017; Serra & DeMarree, 2016) students. Research 
by Liliana and Lavinia (2011) that conducted on the 8th-
grade students (junior high school) found females and 
male students’ metacognitive awareness was 
significantly different on different metacognitive 
awareness in comparison with the current study namely: 
perceptions of performances,  teacher expectations, 
problem-solving, planning, cognitive strength and 
weaknesses, and monitoring.   

This study aimed to identify the metacognitive 
awareness of junior high school students in natural 
science learning based on gender. Metacognition 
awareness in this study has eight components, namely 
declarative knowledge, procedural knowledge, 
conditional knowledge, planning, monitoring, 
information management system, debugging, and 
evaluation. 

 
Method  

 
This research is a descriptive study with 24 

students (13 male and 11 female) grade VII at one of the 
secondary schools in North Lombok as the research 
sample. Data on students' metacognition awareness was 
collected using the Metacognition Awareness Inventory 
(MAI) developed by Schraw and Dennison (1994). MAI 
is empirically declared valid and reliable (Asy’ari et al., 
2018; Feiz, 2016) for an inventory of students' 
metacognitive awareness. 

Students' metacognition awareness was 
descriptively calculated using Equation 1 and the scores 
obtained were then converted into four categories as 
shown in Table 1. 

 

Metacognition Awareness =
Score obtained

maximum score
 𝑥 4 .............. (1) 

 

Table 1. Students’ Metacognition Awareness categories 
(Asy’ari et al., 2019). 

Score interval Category 

3.33 < MA ≤ 4.00 Very good 
2.33 < MA ≤ 3.33 Good 
1.33 < MA ≤ 2.33 Good enough 
MA ≥ 1.33 Low  

 
Inferential analysis was used to identify 

differences in students' metacognitive awareness based 
on gender. Prerequisite tests were also carried out in this 
study using IBM SPSS Statistics 23 software. 
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Result and Discussion 
 
Students' metacognitive awareness was 

descriptively analyzed and categorized based on the 
criteria described previously. The results of the 
descriptive test of students' metacognition awareness 
are presented in Table 1. 

 
Table 1. Categories of students' metacognitive 
awareness 

Category Score Percentage (%) 

Very Good 3.33 < MA ≤ 4.00 0 
Good 2.33 < MA ≤ 3.33 0 
Good Enough 1.33 < MA ≤ 2.33 75 
Low MA ≤ 1.33 25 

 
Based on the results of the descriptive analysis as 

presented in Table 1, it is known that students' 
metacognitive awareness is categorized as good enough 
(75%) and low (25%). These results indicate that it is 
important to carry out learning interventions to develop 
students' metacognitive awareness. The statement is also 
supported by empirical findings as long as MAI is filled 
out by students (Figure 1 and Figure 2). Male and female 
students frequently asked for the meaning of some item 
in the MAI that indicates the learning process may not 
integrate metacognitive awareness components into 
learning activities.  
 

 
Figure 1. Female students filled out the MAI 

 

 
Figure 2. Male students filled out the MAI 

 

Prerequisite analysis of students' metacognitive 
awareness data using the Kolmogorov-Smirnov test was 
carried out in this study to determine the normality of 
the data. The results of students' metacognitive 
awareness data normality test are presented in Table 2. 
 

Table 2. The results of the normality test of students' 
metacognitive awareness data. 

Gender  N 
Metacognitive awareness 

Sig. (2-tailed) Normality 

Male 13 0.918 Yes 
Female 11 0.876 Yes  

 
Based on Table 2, it is known that students' 

metacognitive awareness is normally distributed so that 
the parametric statistical test, namely the t-test, was 
conducted to determine the difference in metacognitive 
awareness between male and female students. The 
results of the students' metacognition awareness t-test 
are presented in Table 3.  

 
Table 3. The results of the students' metacognitive 
awareness t-test 

Gender N p 

Male  13 
0.998 

Female   11 

 
Table 3 shows that students' metacognitive 

awareness was not significantly different (p > 0.05). 
These results indicate that students' gender has no effect 
on students' metacognitive awareness. The results 
showed that students' metacognitive awareness in 
general needed to be improved.  

There is a correlation between metacognition and 
cognition with metacognition (17%) contributing more 
than cognition (10%) in causing variations in student 
learning of different ages and backgrounds for different 
types of tasks and different domains (Veenman et al., 
2004; Veenman & Spaans, 2005). Cognition focuses on 
problem-solving, while metacognition on the problem-
solving process, as well as knowledge of how to use 
thinking and strategies, knowledge of how much one 
can learn, and what types of strategies to use (Weinert & 
Kluwe, 1987). The implication is that an adequate level 
of metacognitive ability can compensate for students' 
cognitive limitations.  

The empirical phenomenon that only emphasizes 
the cognitive aspect (product indicators) which is 
reflected in the criteria for the national exam questions 
in Indonesia is allegedly the cause of the low students' 
metacognitive awareness (Muhali, et al., 2020). On the 
other hand, Tosun and Senocak (2013) confirm the 
statement that in general students have low 
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metacognitive awareness and have an effect on students' 
motivation and attitudes in learning. Metacognition is 
oriented to mental processes and plays a role in the 
system of the mind (National Research Council, 2012). 
Metacognition in learning should be focused on 
constructing knowledge through a rational relationship 
between the authentic experience and the material being 
studied (Herscovitz et al., 2012).  

Students' metacognition awareness is not 
influenced by their gender. Taghva et al (2014) mention 
that there is no significant correlation of thinking skills 
between males and females. In contrast to this opinion, 
in general, females get higher scores than males on tests 
of verbal abilities, such as assessing reading, vocabulary, 
writing, grammar, and understanding from a cognitive 
perspective. Male get higher scores than females on 
visuospatial tests such as tasks that require them to 
change mental activity, assess the speed of moving 
objects, the trajectory of moving objects in three-
dimensional space, success in moving or moving 
immovable objects (Gurian & Stevens, 2005; Halpern, 
2014; Nordvik & Amponsah, 1998; Ruble, et al., 2007). 
Based on this description, it can be concluded that 
gender is a different role in social construction, 
mentality, and level of thinking based on male and 
female gender. 
 

Conclusion  

 
Based on the results of the study, it can be 

concluded that students' metacognitive awareness needs 
to be improved. The gender of students has no effect on 
their metacognitive awareness, although many research 
results mention the influence of gender on a person's 
cognitive. Learning interventions to facilitate students in 
developing metacognitive awareness need to be carried 
out through the application of relevant learning models, 
authentic learning tools, and appropriate and 
continuous learning assessments.  
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