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Abstract. Biology is a science with a broad scope and provides learning experiences that 

encourage students to become independent learners. Interest and development of thinking skills 

are needed in learning. Metacognitive is an important aspect of achieving learning competence 

and building a student’s character as an independent learner. Metacognitive motivates the 

students to have awareness of something they know and about something they don’t. This 

research aims to analyze the metacognitive of the science and the social students in biology 

lessons, and to compare the metacognitive of those different students. This research was 

conducted at high schools in Jember. This research was a qualitative descriptive research by 

using mix methods (combine the qualitative and quantitative approach). Qualitative data were 

descriptive and they were based on observations to students whereas the quantitative data were 

based on the results of the Metacognitive Awareness Inventory (MAI) test. There was two 

MAI indicators used in this research, knowledge about cognition and regulation of cognition. 

The result of this research showed that the metacognitive average of science students was 

64.6785, meanwhile the social students reached 56,3533, which means the metacognitive of 

science students was 17%  higher than social students.  

1. Introduction 

Biology is a science that has a very broad scope. Biology studies the diversity, origin, and evolution of 

living things [14]. The large scope of biology lesson causes biology to be easily learned if students 

have high awareness and interest in the biology lesson. Interest makes students more excited about 

reaching the success of the learning process [6]. Therefore, excavating interest and maximizing 

students’ interest in learning must be done often so that learning becomes effective [8]. Biology is also 

known as a subject that provides learning experiences that encourage studentss to become independent 

learners [15]. The characteristics of the biology lesson will demand students develop their thinking 

skills. Thinking skills that can be developed to answer current learning challenges are thinking skills 

through experience [5]. One of these skills is metacognitive. 

Metacognitive guides, teaches, and shapes students as independent learners [1] [15]. As 

independent learners students will be able to engage more effectively in their learning environment. 

Metacognitive also provides an opportunity for students to take appropriate steps for themselves to 

understand what has not been understood and determine how the learning process [7]. Metacognitive 

development in students will lead them to develop other thinking skills such as creative thinking skills 

[17]. Based on the description, it clearly illustrates that metacognitive is one of important aspects to 
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achieve the learning success. In fact, metacognition is still often overlooked. This is reinforced by the 

results of picking up biology teachers from several high schools spread in the city of Jember. The 

results of the research provided information that quite a number of teachers had known metacognitive 

but there had never been a teacher who measured students' metacognitive knowledge because of the 

teacher's ignorance of metacognitive measurement instruments known as MAI (Metacognitive 

Awareness of Inventory). There is also an opinion that said if the measurement of metacognitive 

achievement should be done, the measurement for science students is more important to do. In fact, 

biology subject is also learnt by social students. From the fact above, the researcher thought that it is 

also important to measure the metacognitive achievement of social students too. Therefore, more 

research is needed to analyze the metacognitive aspect of science and social students. Thus, it can be 

known how much the metacognitive achievement of science and social students, and the comparison 

of result between both of them. 

2. Research Method 

This research is a qualitative descriptive study that used data analysis mix methods (combining 

qualitative and quantitative approaches). Qualitative data were descriptive and were based on 

observations to students, while quantitative data were based on metacognitive test results. Observation 

was in the form of distributing questionnaires to students who became the research samples. The 

questionnaire distributed to students contained the choice of specialization (learning interest), the 

choice of cross-interest subjects, and the reasons for their choices. Metacognitive tests were tests that 

used the MAI (Metacognitive Awareness of Inventory). The MAI used was the MAI developed by 

Schraw, G. & Dennison, R.S. (1994) which contained 41 items and they were divided into two 

indicators namely Knowledge About Cognition with 17 items including 8 items declarative knowledge, 

4 items procedural knowledge, 5 items conditional knowledge with 5 items, and Regulation of 

Cognition with 24 items including 7 items planning, 10 items information management strategies, and 

7 items comprehension monitoring [12]. The assessment instrument used a Likert scale from 1 to 4, 

from disagreeing to strongly agreeing. The maximum score on the MAI test is 164. The score was then 

changed to a scale of 100 using the formula: 

 
After changing to a scale of 100, students' metacognitive scores were categorized using the rating 

scale presented in the following table: 

 

Table 1. Metacognitive categories. [17] 

No. Categories Score 

1 Super 85 ≤ x ≤ 100 

2 Good 68 ≤ x ≤ 85 

3 Developing 51 ≤ x ≤ 68 

4 Less capable 34 ≤ x ≤ 51 

5 Risk 17 ≤ x ≤ 34 

6 Not yet developed 0 ≤ x ≤ 17 

 

The population in this study was 263 students from high schools in the Jember city. The sampling 

technique used random sampling from students with different learning interests (science and social).  

3.  Research Finding / Result 

The metacognitive scores data between science and social student were obtained from tests using MAI 

after the learning process. The following table illustrates the average metacognitive scores using the 

MAI: 
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Table 2. Metacognitive averages of students with different learning interest. 

 
N Minimum Maximum Mean 

The metacognitive score of the science students 136 50.61 78.05 64.6785 

The metacognitive score of social students 127 39.63 71.95 56.3533 

Valid N (listwise) 127 
   

 

Based on the table, the metacognitive average of science students was 64.68, while the social 

students were 56.35, which meant that the metacognitive average of science students was 17% higher 

than social students. The average also showed that science students and social students were in the 

same category that is in the Developing category 

To find out the difference in average metacognitive scores between science students and social 

students, then the difference testing was conducted using the Independent sample T-test. A summary 

of the students' metacognitive T-test is presented in the following table: 

 

Table 3. Metacognitive score T-test results on science students and social students. 

 

Levene's Test for 

Equality of Variances 
t-test for Equality of Means 

F Sig. T df Sig. (2-tailed) 

Metacognitive 

score 

Equal variances 

assumed 
1.196 0.275 11.674 261 .000 

Equal variances 

not assumed   
11.698 260.975 .000 

        

Note 

Sig. : significance 

Hypothesis 

H0 : there is no difference between the metacognitive scores of science students and social students 

H1 : there is a difference between the metacognitive scores of science students and social students 

  

Based on the results of the analysis in the table, it can be concluded that there was a 

significant difference between the metacognitive scores of science and social students. This can be 

seen from the significance value of 0.00 (sig. = 0.00 <0.05), which means that H0 is rejected and H1 is 

accepted, so based on Equal variances assumed the two learning interests have significant 

metacognitive score differences.  

 

3.1 Metacognitive of science students 

The metacognitive test results of science students using MAI in each class after being changed on a 

scale of 100 and categorized using a rating scale are as follows: 

 

Table 4. The metacognitive categories of science students in each classes. 

Class 
Category 

Ok Developing Less capable 

A 2 33 
 

B 
 

33 1 

C 13 21 
 

D 25 8 
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Table 4 shows that the metacognitive categories obtained from the MAI test results of science 

students consisted of 3 categories which are Less capable, Developing, and Good. After the data has 

been averaged and re-categorized, a summary of the metacognitive criteria for science students from 

all classes tested was presented in the following diagram: 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 1. Percentage of metacognitive categories of science students.  

 

Figure 1 shows that there is 1% of science students included in the Less capable category 

which can also be interpreted that the student has a low metacognitive achievement, 70% included in 

the Developing category which can be interpreted also that the student has a moderate metacognitive 

achievement, and 29% included in the Good category which it can also mean that the student has high 

metacognitive achievements. Achievement of metacognitive can be caused by a high interest in 

learning [4]. The high learning interest of science students is supported by the results of the 

distribution of questionnaires presented in the following diagram: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Percentage of interest in science students in biology lesson. 

 

Figure 2 shows the high percentage of science students in the biology lesson. 96% of science 

students like biology and only 4% do not like biology for several reasons. This interest in learning is 

directly proportional to the students’ reason when determining theirself to enter the science class or 

social class. The following diagram illustrates the percentage of reasons students choose to enter 

science classes: 
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Figure 3. Percentage of student's reasons to choose science classes. 

 

3.2 Metacognitive of social students 

The metacognitive test results of social students using MAI in each class after being changed on a 

scale of 100 and categorized using a rating scale are as follows: 

 

Table 5. The metacognitive categories of social students in each classes. 

Class 
Category 

Ok Developing Less capable 

A 

 

31 1 

B 2 25 7 

C 1 22 7 

D 

 

27 4 

 

Table 5 shows that the metacognitive categories obtained from the MAI test results of social 

students consisted of 3 categories which are Less capable, Developing, and Good. In the rating scale, 

the metacognitive categories achieved by social students have similarities with the metacognitive 

category of science students but different in the percentage of each category. A summary of 

metacognitive categories of social students is presented in the following diagram: 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Percentage of metacognitive categories of social students. 
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Figure 4 shows that there are 15% of social students included in the Less capable category 

which can also be interpreted that the student has a low metacognitive achievement, 83% is included 

in the Developing category which can be interpreted also that the student has a moderate 

metacognitive achievement, and 2% is included in the Good category. It can also mean that the student 

has high metacognitive achievements. When it is viewed from the percentage of each category 

obtained by social students and then compared with the results of science students, it shows that there 

are differences in learning interest between these classes. Differences in interest in learning can also be 

seen in the results of the task as shown in the following figure: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Different answers between science students and social students. 

 

The low level of interest was also supported by the results of the questionnaire of social 

students' interest in biology lesson presented in the following diagram: 

        

       

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Percentage of interest of social students in biology lesson. 

 

Figure 6 shows the lower percentage of students' interest in social studies in the biology 

lesson. Only 29% of social students like biology, 43% of social students do not really like biology, and 

27% of social students did not like learning biology. The lower interest in the biology lesson in social 

SOCIAL 
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students can be influenced by the reason they chose biology as their cross-interest subject. There are 

only 23% of students who choose biology because they really like biology while 55% of students just 

want to take lessons that they think make it easier for them, while the remaining 15% only follow 

advice from school. 

4. Discussion 

Achievement of metacognitive in science students can be caused by a high interest in biology 

lesson. High learning interests will have a positive influence on metacognitive development and vice 

versa. This is due to the high interest in learning that can stimulate an increase in 3 important things 

from students which include feeling like, happy, and motivation to involve themselves in the learning 

phase to get the desired results [3] [18]. Another reason that can affect the achievement of 

metacognitive is the tendency of students who feel comfortable when learning lessons that are within 

the scope of their specialization. In addition, the large number of students who reach the developing 

and Good categories cannot be separated from a large number of students who have a high interest in 

the biology lesson. 96% of science students like biology and only 4% do not like biology for several 

reasons. This interest in learning is directly proportional to the students’ reason when determining 

theirself to enter the science class or social class. Students who like to study biology generally consist 

of students who choose the science specialization class for reasons of pursuing their future goal, likes 

science studies, do not like social studies and some students are suggested by parents and suggested by 

schools. While students who do not really like the biology lesson consist of students who feel a little 

pressure into the science class because of suggestions from parents or from schools. Social students 

have lower average metacognitive achievements than science students. Social students tend to have a 

low interest in learning which results in a decrease in their joys, excitement, and motivation to study 

biology. Even when participating in learning, some social students tend to be less willing to explore 

their knowledge to answers a question given by the teacher. 

By knowing the metacognitive achievement of science and social students, teacher can decide 

the next step of learning process so that it can be developed into optimal limit (with a good category or 

even super). One of way that can be done is the choosing of a proper teaching strategy in learning 

process, for example the determination of approach and learning method. Additionally, the selection of 

learning strategies is also an important thing in improving the quality of learning process. The learning 

process in the classroom will undoubtly run optimally and well when the teacher can choose the right 

learning strategy for the students [16].  

There are so many approaches, models, and methods that can be used in learning. Approaches, 

models or even the methods can be applied individually or combine with each other to get a proper 

and optimal learning strategy. With lots of approaches, models, and methods, teacher can have so 

many alternative teaching strategies. Yet, teacher should be still capable in choosing a compatible 

strategy for their class because if they are not careful, it will make the learning process do not run 

smoothly and ineffective especially in improving students’ metacognitive achievement. 

Basically, there are some things that needed more attention from teacher before choosing and 

deciding learning strategy which will be use in the class such as the learning material that will be 

taught, the goal of learning, the class condition, and of course teacher understanding about the use of 

strategy. The understanding of strategy by the teacher becomes so important because it will encourage 

the teacher to lead the class to become conducive in learning process [13]. The understanding of 

teaching strategy is not only knowing the strength and weakness, but also knowing the component that 

needs to be fulfilled in running the strategy like learning media, the score evaluation, and the steps of 

applying learning strategy. 

Based on the presented data above, we also know that biology is not only taught to science 

students but also to social students. Therefore, teacher should know how to decide the proper strategy 

for each classes. Teacher must not have a thought like it is only the biology learning achievement of 
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science student that more important than social students so that teacher is only thinking about the 

proper teaching strategy for science students. teacher should have a thought that social students are 

important too and they need the same attention although they realize that biology is only and 

additional subject as their learning interest so that the metacognitive achievement of science and social 

students can be achieved according to the expectations. 

The application of teaching strategy by the teacher in learning and the result of this research 

about the metacognitive of science and social students is so important to do because there some 

reasons that picture the essential of metacognitive in learning biology especially for students. 

metacognition is so related to students motivation in learning. Students who have metacognitive 

strategy in optimal criteria, having a possibility to become an independent people so that they can 

manage theirself, become more active in self-developing and setting goal, also they are able to 

motivate theirself to try reaching their goal with the planning strategy. Metacognition can be able to 

lead the students to a high thinking skill that including the active control to cognitve process in 

learning like a better critical thinking [2]. Metacognitive also makes the students are able to monitor 

their result in study, keep the information of learning, take the decision about the learning that they got 

from the teacher or the learning they do individually. Metacognitive also possible to make them 

analyze their own thinking to make sure that they already make their choice dan draw smart 

conclusions [9]. 

Metacognitive is able to lead the students becoming independent, smart, and critical, because 

metacognitive has important components to be taught. Those components consist of an evaluation for 

ourself, the knowledge about cognitive capability, and the cognitive setting. The knowledge about 

cognitive capability is referring to students’ level of understanding of his own memory, the cognitive 

system, and the way they learn in certain subjects. The cognitive setting is referring to how good the 

students can set their own learning system that include their skill in setting goals, the choice, the 

application of strategy, and the monitor of action [10]. If it spelled out in more detail, metacognitive 

teaches some important skills in learning process of students that include prediction skills, planning 

skills, monitoring skills, and evaluation skills [11]. If metacognitive achievement of science and social 

students are increasing into optimal category because of mastering all of the skills, it will create a great 

possibility for students to have the skill of thinking to choose the most effective  strategy and 

evaluating the process also the result of study independently. It is so clear that it can make the teacher 

easier in achieving the success of learning process. 

 

5. Conclusion 

Based on the results of research and discussion of metacognitive using MAI (Metacognitive 

Awareness Inventory), it can be concluded that the average metacognitive science students and social 

students were in the same category that is in the Developing category. Even though they were in the 

same category, the metacognitive average of science students was 17% higher than the metacognitive 

average of social students and based on the difference test (T-test), it was obtained a significance value 

of 0.00 (sig. = 0.00 <0.05) which showed a significant difference between the metacognitive averages 

of science and social students. This is due to differences in the level of interest in learning which 

affects their liking, pleasure, and motivation to involve themselves in the learning phase to get the 

desired results. Interest in learning science students in the biology lesson is relatively higher because 

they tend to think of biology learning as part of their interests while social students were more likely to 

think of the biology lesson as an addition to the cross-interest learning program. Referring to the result 

of this research, the researchers suggest and hope there is a next research related to the improvement 

of students metacognitive about learning interest like applying learning method especially to social 

students. 
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