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Abstract. The purpose of this study was to determine the profile of the relationship 

between the level of metacognitive awareness and cognitive learning outcomes of student 

biology teacher candidates at Lampung University. This study used a survey research 

design with a sample size of students. Metacognitive awareness questionnaires and 

cognitive question sheets were provided in this study. The questionnaire measures eight 

aspects of metacognitive awareness, namely declarative knowledge, procedural 

knowledge, conditional knowledge, planning, information management strategies, 

comprehension monitoring, debugging strategies, and evaluation. Question sheets 

evaluate cognitive learning outcomes. The results showed that the students had a very 

good level of metacognitive awareness (54%). There was no significant relationship 

between metacognitive awareness and student cognitive learning outcomes (r = 0.898). It 

was concluded that metacognitive awareness did not affect cognitive learning outcomes 

at levels C1, C2 and C3. 
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1   Introduction 

Lecture activities that are specifically designed to develop learning outcomes of students' 

metacognitive dimensions are not very common. Most educators focus more on the learning outcomes of 

cognitive dimensions and less psychomotor. Although it was found that some educators designed lectures 

by involving metacognitive dimensions, their development was not comprehensively measured. Still 

cognitive learning outcomes are the main consideration in describing the characteristics of students in a 

course. Lecture activities that involve metacognition activities will get more meaningful learning 

outcomes. This is because the metacognition dimension is one component in building problem-solving 

abilities in students in addition to experience, supervision, beliefs and habits in the community [1]. 

Metacognition also plays a role in recognizing obstacles when solving problems through knowledge and 

the processes used to direct successful thought processes [2]. Through metacognition, a person will be able 

to become an independent learner, foster an honest attitude, dare to admit mistakes, and improve learning 

outcomes significantly [3]. There are three important stages during the metacognitive control process: 

planning, monitoring and evaluation [4]. 

Developing metacognition in a person requires strategies in the form of routines that represent 

specific mental actions and are part of a complex process carried out in order to achieve goals such as 

understanding what has been read [5]. Someone who has learning difficulties can be caused by not having 

a metacognition strategy. The form can be in the form of difficulties in mapping problems that have an 

ICOPE 2020, October 16-17, Indonesia
Copyright © 2021 EAI
DOI 10.4108/eai.16-10-2020.2305244

mailto:nadya.meriza@fkip.unila.ac.id
mailto:tia.agnesa88@fkip.unila.ac.id


 

 

 

 

impact on the difficulty of understanding a lesson comprehensively [6]. Metacognition strategies refer to 

ways to increase awareness of the processes of thinking and learning that apply so that when this awareness 

is realized, metacognitive skills will emerge where a person can escort his mind by designing, monitoring 

and assessing what he is learning [7]. 

Someone with a good awareness of metacognition will lead to self-regulation by planning, to 

directing and evaluating. The level of metacognition awareness can be helped towards self-awareness if 

supported by the learning environment [8]. Among ways to practice metacognition awareness is to get 

used to using effective learning strategies and to explore awareness for learning [8]. The more someone 

knows about the process of thinking and learning, the greater the awareness of metacognitive. Furthermore, 

this will have an impact on the learning process and achievements of students [9]. The results of research 

by Nuryana & Sugiarto [10], Coutinho [11], and Ulfah et al. [8], show that there is a significant relationship 

between metacognition awareness and student learning outcomes. In addition to metacognition awareness, 

achievement levels are also influenced by intellectual abilities [12]. 

Based on the results of analytical theoretical and practical studies about the goodness of 

metacognition awareness in directing one's achievement, then efforts to see the profile of metacognition 

awareness are feasible to run. The research results can be used as a basis for other development research 

in the same field or are still in contact. 

2   Method 

This research uses descriptive method, which is an attempt to describe the subject/object 

of research based on facts obtained in the present as it is [13]. This method was chosen because 

it is aligned with research objectives that will uncover and analyze the level of metacognition 

awareness of students who take the Animal Behavior Course. This study took 32 students as 

subjects who were taking Animal Behavior courses. The research data was collected by giving 

a MAI (Metacognition Awareness Inventory) questionnaire and a concept understanding 

question sheet. MAI questionnaire refers to the results of the development of Schraw, G. & 

Dennison, R.S [13]. Interpretation of metacognition awareness levels uses the Green (2002) 

reference, with details as outlined in Table 1. The question sheets are used to measure cognitive 

learning outcomes and are validated by assessment expert lecturers. The collected data was 

tested for normality (Kolmogorov-Smirnov) with the help of SPSS.16. Furthermore, data on the 

measurement of metacognition awareness and learning outcomes were analyzed using SPSS.16 

to determine the level of significance of the effect. More clearly, the flow of research is 

illustrated as Figure 1. 

The MAI instrument developed by Schraw, G. & Dennison, R.S. (1994) generally 

measure two aspects of metacognition, namely knowledge about cognition and cognitive 

regulation. The knowledge aspect of cognition encompasses the level of student knowledge, 

especially declarative knowledge, procedural knowledge and conditional knowledge. While 

aspects of the regulation of cognition focus in measuring the level of planning, information 

management strategies (IMS), overall monitoring, tracking strategies, and evaluations. 
 

Table 1. Estimates of Metacognition Awareness Levels 

Score 

interval 
Level Term Description  

0 – 18 0 Not yet Not yet lead to cognition. 

19 – 36 1 Risk 
Does not appear to have an awareness of thinking as a 

process. 



 

 

 

 

37 – 54 2 
Not very 

good 

Not being able to separate what is thought from how he 

thinks. 

55 – 72 3 Grow Can be assisted towards self-awareness if moved or supported.  

73 – 90 4 Good 
Conscious of his own thinking and can distinguish the stages 

of self-elaboration input and the output of his own mind. 

91 – 100 5 Very good 

Able to use metacognition skills regularly to manage their 

own thinking and learning processes. Aware of the many 

possibilities of thinking, being able to use them smoothly and 

reflecting on the thought process. 

 

 
Fig. 1. Research Flow 

3. Result and Discussion  

 

3.1 Description of Student Metacognition Awareness 

 
Identification of students' metacognition awareness carried out with the help of MAI 

questionnaire instruments produced data as in Table 2. Data in Table 2. shows that more than 

half of students who are taking the Animal Behavior Course are in a very good level of 

metacognition awareness (54%). According to Green (2002) a very good level of metacognition 

awareness indicates that someone has been able to use metacognition skills regularly to regulate 

their own thinking and learning processes. They are also aware of the many kinds of thinking 

possibilities, being able to use them smoothly and reflecting on their thought processes  
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- Compile & validate MAI 
questionnaires
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2. Implementation

- Metacognition awareness survey.

- Measuring cognitive learning 
outcomes.

3. Data analysis

- mapping the level of 
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research subjects

- comparing metacognition 
awareness data with cognitive 

learning outcome data

- Make conclusions and 
recommendations.



 

 

 

 

 
Fig. 2. Analysis of student’s responses within each aspect of metacognitive awareness questionnaire 

 

Nearly a quarter (29%), students are at a conscious level of their own thinking and can 

distinguish the stages of self-elaboration input and the output of their own thoughts. This level 

by Green (2002) is categorized in the level of "good" metacognition awareness. While the rest, 

awareness of metacognition of students is at risk (1%); not quite able (2%); and developing 

(14%). Some factors that are suspected to strongly influence the level of metacognition 

awareness of a student based on the results of research Ulfah et al (2014) are experience, ability 

to solve problems and the intensity of social interaction. 

Metacognition awareness cannot naturally develop in students without being facilitated 

with appropriate learning strategies [15].  Students who have metacognition awareness levels 

are at risk, not yet able to, and are still developing can be improved by providing appropriate 

learning strategies. Conner (2007) states that most students are aware that learning strategies 

can help direct their metacognitive awareness to a better level. This is shown by the results of 

Suratno's research [16] which concluded that the combination of jigsaw learning strategies and 

reciprocal teaching had a significant effect in increasing one's metacognition awareness. One 

reason that the combined learning strategies are able to increase metacognition awareness is 

because there is a syntax that requires students to engage in intensive group work interaction 

and practice an active thought process [17]. 

The data in Table 2. also presents in detail the level of knowledge and regulation of 

student cognition. It can be seen that the diversity of students' knowledge level of cognition 

starts from risk (1%); not quite able (4%); developing (12%); good (27%); and very good (56%). 

Cognitive knowledge includes declarative, procedural and conditional knowledge. The most 

developed level of knowledge in college students is procedural knowledge (72%); conditional 

knowledge (62%); and declarative knowledge (34%). 

Procedural knowledge is defined by Van de Walle (1990) as an understanding of the 

order of the rules, the steps used to solve problems. Based on the data in Table 2, the ability of 

students to understand the steps to solve a problem is very good. The high score is closely related 

to the habits of students in conducting practical activities. Following sequential steps when 

practicum, leads to the predicted results or proof. If you do the opposite, the results of the 



 

 

 

 

practicum will be far from what is desired. Further analysis showed that the average student 

participating in a lecture on animal behavior was in the third year. It can be assumed that students 

often do practical activities so that this affects their procedural knowledge. 

Furthermore, aspects of student cognitive regulation based on the data in Table 2 in 

sequence are risky (1%); not quite able (0%); developing (16%); good (32%); and very good 

(51%). Cognitive settings include some expertise in planning, information management 

strategies, comprehensive monitoring, tracking and evaluation strategies. All of these abilities 

have developed very well for students, only each has a different level. In order the level of 

development of each of these capabilities are: search strategy (69%); planning (65%); evaluation 

(52%); comprehensive monitoring (45%); and information management strategies (24%). 

The ability in search strategies (debugging strategies) includes knowledge of solutions 

that must be found and done when finding misunderstanding. The form of the intended solution 

such as asking the expert when finding difficulties, changing learning strategies when it does 

not work, reassessing the understanding that is already owned, and re-reading the part that is not 

understood. Indirectly, this ability has been honed in students' learning experiences. The 

learning strategy applied by lecturers in lectures is suspected to have a big influence on the 

development of the ability of the search strategy. Some lecture methods applied by lecturers, 

such as: assignment to make papers either independently or in groups, classically or group-

discussion presentations, make observational reports, will indirectly hone the student search 

strategy. 

Whereas the lowest ability in the aspect of regulating cognition is information 

management strategies. This ability is a strategy chosen by someone in obtaining and 

interpreting information. Forms of strategy that can be used such as (1) slowing down reading 

when finding important information, (2) focusing attention, (3) interpreting new information, 

(4) making examples so that information is more meaningful, (5) making pictures or diagrams 

when learning, (6) using one's own language style in interpreting information, (7) organizing 

reading when learning, (8) making steps of learning, and (9) focusing on the overall meaning 

rather than a part. Some of the problems that can be explored through interviews include 

students being less able to associate new information with prior knowledge. This is allegedly 

due to the disruption of the function of the recall in memory and the lack of sensitivity to current 

environmental issues. 

 
3.2 The Relationship of Metacognition Awareness with Cognitive Learning Outcomes 

A review of this topic was carried out with the help of the SPSS 16.0 application to ensure 

the accuracy of the conclusions. Therefore, only using one independent variable, then in 

determining the strength of the influence of Metacognition Awareness (MA) on Cognitive 

Learning Outcomes (CLO) using a simple linear regression method. The use of this method has 

an initial assumption that the data must be normally distributed. To ascertain the type of data 

distribution used in this study the Kolmogorov-Smirnov method was used. The results of 

calculations using these methods are presented in Table 3. 

 

 

 

 

 

 

 



 

 

 

 

 
Table 3. Results of calculations using the Kolmogorov-Smirnov method 

  Unstandardized 

Residual 

N 32 

Normal Parametersa Mean .0000000 

Std. Deviation 4.05181642 

Most Extreme Differences Absolute .113 

Positive .113 

Negative -.094 

Kolmogorov-Smirnov Z .638 

Asymp. Sig. (2-tailed) .810 

 

The data in Table 3. shows that the significance value obtained at 0.810 is greater than 

0.05, which means that the residual value is normally distributed. Based on these results, the 

data in this study have fulfilled the initial assumptions so that the process can proceed using 

the simple linear regression method. The calculation results are presented in Table 4. 

 
Table 4. Calculation of simple Linear Regression 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 74.716 7.289  10.251 .000 

KM .011 .082 .024 .130 .898 

 

Table 4 shows that the significance value is 0.898> 0.05, it can be concluded that the 

MA variable has no effect on the CLO variable. So it was decided that the MA variable had no 

significant effect on the CLO variable. Judging from the level of correlation between MA and 

CLO students also found no relationship (r = 0.898). 
 

Table 5. Relationship between MA and CLO 

  MA CLO 

MA Pearson Correlation 1 .024 

Sig. (2-tailed)  .898 

N 32 32 

CLO Pearson Correlation .024 1 

Sig. (2-tailed) .898  

N 32 32 

 

Based on the results of statistical calculations on the three tables above (Tables 3, 4 and 

5) it is known that Metacognition Awareness (MA) has no significant effect (r = 0.898) on the 

Cognitive Learning Outcomes (CLO) of students in the Animal Behavior Course. The results 

of the study also support the Danial research report (2010) which concluded that MA had no 



 

 

 

 

effect on mastering the basic chemistry concepts of students, but simultaneously with 

metacognition skills had a significant influence. Some studies also did not find a relationship or 

have a weak relationship between MA and CLO (Centinkaya, 2002; Corliss, 2005; Coutinho, 

2007; Suratno, 2009 and Corebima, 2009). However, Ulfah (2014) in her study reported that 

MA had a strong relationship (38.2%) with CLO Organic Chemistry. More specifically, Ulfah 

found that CLO was not fully influenced by MA because there were students with high CLO 

scores but low MA and vice versa.  

Cetinkaya & Erktin, (2002) reported that MA had a low relationship (r = 0.16) with 

scientific knowledge [18]. Whereas Corliss (2005) even found that MA scores were not related 

(r = 0.14) to the filling time (both at the beginning and end of learning) and decreased by 49.66% 

[19]. Coutinho (2007) also reported that MA had a weak relationship with the academic ability 

of students (r = 0.21) [11]. Furthermore, Suratno (2009) reported that there was no difference in 

the level of metacognition awareness among students with high academic abilities and students 

with low academic abilities even though the two groups of students had different responses in 

learning. Corebima (2009) concluded that the MAI questionnaire was not able to record 

properly, because of 40 classes (elementary, junior high, high school and PT) levels showed that 

30-85% of participants experienced a decrease in scores from preetest to posttest [20],[21]. 

Bahri (2010) reported a decrease in metacognition awareness from pre-test to post-test using the 

MAI questionnaire by 25% of 44 students [22]. 

No significant relationship was found between MA and CLO because it was allegedly 

strong because the level of knowledge contained in the CLO test instrument was C1 and C2. 

While knowledge of metacognition tends to lead to setting high order thinking skills. So there 

is no / little harmony found in the variables X and Y. The statement is in line with the results of 

Danial's research (2010) that MA does not have a significant relationship with the mastery of 

students' basic chemical concepts [23]. Mastery of concepts tends to be normative and 

theoretical, meaning that students are asked to remember and understand theories, laws and 

principles in chemistry. Students have not been asked to apply, analyze, assess and create. But 

Danial (2010) found that metacognition skills had a significant effect on student CLO [24]. 

Metacognition skills are closely related to how a person (1) plans, (2) monitors and (3) evaluates. 

These three capabilities will develop optimally and synergy if based on a good understanding 

of the concepts, theories and principles in chemistry. Based on this, it can be seen that the 

component of metacognition skills is complex abilities that lead to higher order thinking skills. 

So the common thread is that if a student's metacognitive skills are good, the student's learning 

outcomes are also good. 

 

4. Conclusion 
 

The level of metacognition awareness of students in animal behavior courses is at various levels. 

Starting from very good (54%), good (29%), growing (14%), not very able (2%) and risky (1%). 

Meanwhile, no significant relationship was found between metacognition awareness and student learning 

outcomes. This condition is allegedly strong because the test instruments used to measure learning 

outcomes are at the level of knowing and understanding. While metacognition is very closely related to 

higher order thinking skills. It is necessary to develop in the test instrument learning outcomes towards 

more authentic and demanding higher-order thinking. An appropriate learning strategy is needed in 

developing students' metacognition awareness. However, metacognition awareness is very closely related 

to the regulation of cognition. 
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