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Abstract. Metacognitive skills were believed to contribute on vary of cognitive activity of students, including the 

retention. This research was conducted during one semester in four different classes that were taught biology by 

using four different learning strategies: Problem-based Learning (PBL), Reading Questioning and Answering 
(RQA), PBL integrated with RQA (PBLRQA), and multi-strategy. This research explored the correlation 

between metacognitive skills with retention of students in the four different strategies, and compared the four 

regression lines whether or not they are parallel. The research results showed that the correlations between 

metacognitive skills and students’ retention were significant. The results of the analysis of variance related to the 
regression equation in the four different strategies were parallel and not coincide and the regression line of RQA 

strategy was at the highest position. It indicated that this strategy has the potency to empower metacognitive 

skills and simultaneously maintained the students’ retention. It would be important information for lecturers that 

they should empower the metacognitive skills through the appropriate learning strategies because it was believed 
could affected the students’ retention. 

Keywords: metacognitive skills, retention, problem-based learning, reading questioning answering, regression 

line. 

INTRODUCTION 

Metacognition is awareness of one's thinking about the thinking process. Metacognition was thinking 

about thinking (Livingston, 1997; Flavell, 1999), knowledge of self-learning or about learn how to learn 

(McCormick, 2003, in Slavin, 2006). Metacognition was divided into three types of thinking that 

metacognitive knowledge, metacognitive skills, and metacognitive experience (Hacker, et al. 2009; Downing 

et al., 2009). 

Metacognitive skills conceptualized as an interconnected set of competencies. Dawson (2008), Anderson 

& Krathwohl (2001) explained that these competencies used for learning and thinking, and skills required for 

active learning, critical thinking, problem solving, and reflective assessment. Four indicators of 

metacognitive skills were planning, monitoring, evaluating, and revising (Lee & Baylor, 2006). First, 

planning is an activity that is done carefully regulating the whole process of learning. Behavior plan consists 

of a set of learning objectives, sequence learning, learning strategies and expectations of the current study. 

Second, monitoring refers to moderate activity on learning progress. Monitoring activities are monitoring 

during learning activities. Thirdly, evaluating refers to the self-evaluation of learning process includes an 

assessment of learning activities progress. Fourth, revising refers to revise the learning process, which 

includes the plan modification of the previous goals, strategies, and other learning approaches. Livingston 

(1997) stated that a person's cognitive activities such as planning, monitoring, and evaluating the completion 

of a particular task were a metacognition. 

Metacognition make students become self-regulated learners who can plan and organize their learning 

process. Livingston (1997) explained that metacognition played a role in learning success. Eggen & Kauchak 

(1996) suggested that the development of skills in students was a valuable educational purpose, since those 

skills could help them become self-regulated learners. Self-regulated learner was responsible for their own 

learning progress and adapted their learning strategies to achieve mastery learning (Anderson & Krathwohl, 
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2001). Learners who skillfully in self-assessment would aware of their ability, to act more strategically, and 

better than those who were not skilled in self-assessment (Schraw & Dennison, 1994). 

Several studies about the correlation between metacognition with achievement have been reported 

primarily associated with the implementation of specific instructional strategies. Coutinho (2007), Rahman 

(2010). Atunasikha (2010), Mustaqim et al. (2013), and Bahri and Corebima (2015) found that metacognitive 

skills contributed to the cognitive learning outcomes of students. Correspondingly, Zimmerman (1990) also 

found that the self-regulated learning has a strong relationship with achievement. Metacognitive skills also 

contributed to the students' motivation (Salili et al., 2001; Kuntjojo, 2012; Bags, et al., 2012; and Mustaqim, 

et al., 2013). 

Theoretically metacognition has believed to have a correlation with student retention. Retention was the 

ability to remember the subject matter until a specified period was the same as the material being taught 

(Anderson & Krathwohl, 2001). Remembering is taking the necessary knowledge of long-term memory. 

According to Dahar (1991) related to the length of material retention lessons learned learners in memory. 

Retention is the amount of acquisition of learning outcomes that are still able to remember or reproduced by 

learners after a certain time in its memory. Koffka (1965) in Hergenhahn & Oslon, (2009) explained that 

memory process was the activity in the brain caused by environmental experience, when the process stops, 

and the effect is still lagging behind traces in the brain. Furthermore, Koffka (1965) stated that if one defines 

learning as a potential modification of behavior that comes from experience, each occurrence could be 

viewed as a learning experience. Metacognitive skills are believed to play an important role in cognitive 

activities include memory (Howard, 2004). 

Previous research on the relationship between metacognition with retention on the application of biology 

learning strategies has not been widely reported. The use of appropriate learning strategies to empower 

students' metacognition, believed can simultaneously improve cognitive retention of students. The use of 

different biology learning strategies is possibility to show different correlations between students' 

metacognition with students’ retention. Biology can be thought by variety of learning strategies, such as 

problem-based learning (PBL), Reading Answering and Questioning (RQA), the integration of PBL with 

RQA (PBLRQA), and traditional learning. Skaalvik & Skaalvik (2010); Baran & Maskan (2011); and 

Kristiani et al. (2015); Muhiddin (2016) reported on the correlation between the variables and other variables 

in different conditions and different fields of knowledge. It is also possible that there is a distinct correlation 

between metacognition with students’ retention in a variety of biology learning strategy. Therefore, it is 

necessary to explore the correlation between metacognition with students retention. 

Based on the background above, it is necessary to conduct the research to explore the correlation between 

metacognition with students’ retention of use four different learning strategies. Those learning strategy is 

PBL, RQA, PBLRQA, and traditional learning. The results of this research can be valuable information for 

the teacher to select appropriate learning strategies in biology classroom that not only enhance students' 

cognitive learning outcomes, but also can empower student metacognition and increase students' retention.  

METHODS 

This study was a quasi-experiment, designed to explore the correlation between metacognitive skills with 

the retention of students taught by different biology learning strategies namely: Problem-based Learning 

(PBL), Reading Questioning and Answering (RQA), the integration of PBL and RQA (PBLRQA), and multi-

strategy. The study was conducted on students at the Faculty of Mathematics and Natural Sciences at the 

Universitas Negeri Makassar, Indonesia in 2014. The research sample obtained by random sampling to early 

academic skills homogeneous grouping based test as many as 142 students of the first semester distributed 

into four classes. Metacognitive skills of students measured using essay test that was integrated with tests of 

cognitive learning outcomes and students’ retention. Instruments were valid and reliable. During one 

semester, the four classes were taught by treatment with different learning strategies. Metacognitive skills test 

was given at the beginning and end of the semester. Retention test was given two weeks after the end 

semester. 
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RESULTS AND DISCUSSION 

Results 

Multi-strategy 

 The results of the data analysis related to the correlation regression equation between metacognitive 

skills and retention of students in the implementation of multi-strategy are illustrated in Table 1. 

Table 1. The regression correlation coefficient of metacognitive skills and students’ retention in multi- strategy 

 

Unstandardized Coefficients Standardized Coefficients 

t P B Std. Error Beta 

(Constant) 0.536 3.395  0.158 0.875 

Metacognitive Skills -0.700 0.118 -0.715 -5.957 0.000 

 
The results of the data analysis in Table 1 show that the correlation regression equation between 

metacognitive skills and cognitive retention of students in the implementation of multi-strategy was 

statistically significant. The contribution value related is 0.15, meaning that the contribution of metacognitive 

skills and cognitive retention of students is 51,1%, and the contribution of the factors other than 

metacognitive skills is 48,9%. 

PBL Strategy 

  The results of the data analysis related to the correlation regression equation between metacognitive 

skills and retention of students in the implementation of PBL are illustrated in Table 2. 

Table 2. The regression correlation coefficient of metacognitive skills and students’ retention in PBL 

 

Unstandardized Coefficients Standardized Coefficients 

t P B Std. Error Beta 

(Constant) -3.877 4.870  -0.796 0.432 

MetacognitiveSkills -0.326 0.129 -0.397 -2.522 0.017 

 

The results of the data analysis in Table 2 show that the correlation regression equation between 

metacognitive skills and cognitive retention of students in the implementation of PBL was statistically 

significant. The contribution value related is 0.15, meaning that the contribution of metacognitive skills and 

cognitive retention of students is 15,8%,  and the contribution of the factors other than metacognitive skills is 

84,2%. 

RQA Strategy 

The results of the data analysis related to the correlation regression equation between metacognitive skills 

and retention of students in the implementation of RQA are illustrated in Table 3. 

Table 3. The regression correlation coefficient of metacognitive skills and students’ retention in RQA 

 

Unstandardized Coefficients Standardized Coefficients 

t P B Std. Error Beta 

(Constant) 5.946 4.903  1.213 0.234 

MetacognitiveSkills -0.317 0.139 -0.374 -2.279 0.030 

 
 The results of the data analysis in Table 3 show that the correlation regression equation between 

metacognitive skills and cognitive retention of students in the implementation of RQA was statistically 

significant. The contribution value related is 0.15, meaning that the contribution of metacognitive skills and 

cognitive retention of students is 14%, and the contribution of the factors other than metacognitive skills is 

86%.  
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PBLRQA Strategy 

The results of the data analysis related to the correlation regression equation between metacognitive skills 

and retention of students in the implementation of PBLRQA are illustrated in Table 4. 

Table 4. The regression correlation coefficient of metacognitive skills and students’ retention in PBLRQA 

 

Unstandardized Coefficients Standardized Coefficients 

t p B Std. Error Beta 

(Constant) 6.260 6.909  0.906 0.371 

Metacognitive Skills -0.344 0.141 -0.387 -2.446 0.020 

 

 The results of the data analysis in Table 4 show that the correlation regression equation between 

metacognitive skills and cognitive retention of students in the implementation of PBLRQA was statistically 

significant. The contribution value related is 0.15, meaning that the contribution of metacognitive skills and 

cognitive retention of students is 15% and the contribution of the factors other than metacognitive skills is 

85%. 

 Regression line of metacognitive skills with students’ retention in four learning strategies were compared 

with each other to determine the alignment and coincidence between all of regression line and to determine 

the learning strategies that have the highest correlation between metacognitive skills with students’ retention. 

The comparison of regression line between the four learning strategies is shown in Figure 1.  

 

Figure 1. Regression line of metacognitive skills and students’ retention in four teaching strategies 

 

 Figure 1 showed that the traditional learning strategies, students’ retention tends to decrease drastically. 

The different thing is indicated by PBLRQA strategy, PBL and RQA, where, in the same time, retention of 

students has decreased gradually. Figure 1 also showed the graph of the ANOVA test related to regression 

equation of correlation between metacognitive skills and students’ retention in the four different learning 

strategies appears that the regression line of RQA is the highest than those of the other three strategies with 

the regression coefficient -0.3173. 

 The results of the analysis of variance related to correlation regression equation between students’ 

metacognitive skills and their retention in the four different strategies are illustrated in Table 5. 

Table 5. Summary of the ANOVA test result of the regression equation of the correlation 

  Sum of Squares Df Mean Square F Sig. 

Regression 30425,515 7 4346,502 250,641 0,000 

b3,b5 72,792 2 36,396 2,099 0,241 

b2,b3,b4,b5 364,461 6 60,743 3,503 0,048 

Residual 2323,768 134 17,342     

 Result: parallel & not coincide 

 

ANOVA test result indicates that the value of b3, b5 is 0.241 (>0.05), but the value of b2, b3, b4, b5 is 

0.048 (<0.05). Those values prove that the regression lines related to the correlation between the students’ 

metacognitive skills and their retention are parallel to each other, as well as do not coincide.  
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Discussion 

The result of the study indicated that the correlation between metacognitive skills with students’ retention 

was statistically significant. The results are consistent with research result by Muhiddin (2016) and Bahri 

(2016) who reported that there was a correlation between metacognitive skills with students’ retention. 

According to Anderson & Krathwohl (2001), metacognitive useful to help students found a variety of 

learning strategies that can be used to memorize the course material, looking for the meaning of the text, or 

understand what they studied in the classroom or on from reading a book. Memorizing the subject matter 

associated with retention. 

Metacognition was a strong predictor of academic success (Dunning, et al., 2003; Countinho, 2007). It is 

further mentioned that learners who have good metacognition will have a good achievement anyway. The 

students can improve their academic performance through training metacognition. Similarly, O'Malley and 

Chamot (1990) and Ellis (1999) mentioned that a student without a metacognitive approach could not review 

their learning progress and achievements. Flavell (1979) stated that metacognition played an important role 

in the learning process. Students who were learning have the skills to manage and control their learning 

process (Uno, 2008).  

Thinking as activities that involve mental processes requires the ability to remember and understand, and 

to be able to remember and understand the necessary mental process (thinking). Sanjaya (2008) explained 

that the ability to think was definitely followed by the ability to remember and understand. Thus, 

metacognition have a positive correlation with retention. Others, Kauchak & Eggen (2007) mentioned that 

metacognition, and content knowledge related to each other. The learners who have metacognition mean that 

learners are able to regulate and control the cognitive processes so that knowledge can also be increased. 

Learners who have the metacognitive skills will demonstrate understanding of the concept. On the basis of 

this relationship, metacognition is also associated with retention. Therefore, if the students have a high 

metacognition, then their retention also be high. 

This statement is in line with Anderson & Krathwohl (2001) stated that the purpose of learning was to 

cultivate the ability of retaining the same subject matter as the material being taught and the minimal 

cognitive processes was remembering. It was further mentioned, metacognitive knowledge was one of the 

knowledge was needed. Metacognitive "remembering" knowledge is essential as a preparation for 

meaningful learning and resolve problems, such knowledge is used in more complex tasks. 

 Peters (2000) stated that metacognitive skills help the students to be self-regulated learners learners, self-

management and self-evaluation. The same thing also expressed by Eggen and Kauchak (1996) that 

metacognitive skills helped students more responsible for their own learning progress and adapting learning 

strategies to achieve the demands of the task. Implementation of the task demands needs the retention.  

 Retention was the amount of knowledge learned by the students could be stored in memory and could be 

revealed again in a certain time interval (Pranata, 2006). Memory was the information retention over time 

involving the storage, encoding, and recalling of information (Santrock, 2007). In line with the references 

above, the characteristic of Biology classroom that have been conducted shows that emphasize learning in 

metacognitive skills lead the students will more easily remember the learning materials within a certain 

period. Sumampouw (2011) argued that the retention could be increased through the metacognitive skills. 

Metacognitive skills were believed to play an important role in many types of cognitive activity includes 

understanding, communication, attention, retention, and problem solving (Howard, 2004). 

The implementation of appropriate biology learning strategy will be effective to empower the students’ 

retention. Retention measurement after learning process is important to monitor the developments of mastery 

learning. It aims to find out the ability of students to memorize the learning material that has been accepted. 

Slavin (2000) explained that someone could stored information in memory, not only the information relating 

to the facts, but also in the form of learning strategies to make it easier to be accessed again. Yeli (2007) 

explained that the memory associated with the experience would be stored on the memory containing facts, 

concepts, principles and rules for how to use it. 

CONCLUSIONS 

 The research results showed that the correlations between metacognitive skills and students’ retention 

were significant. The results of the analysis of variance related to the regression equation in the four different 

strategies were parallel and not coincide and the regression line of RQA strategy was at the highest position. 

It indicated that this strategy has the potency to empower metacognitive skills and simultaneously maintained 

the students’ retention. It would be an important information for lecturers that they should empower the 

metacognitive skills through the appropriate learning strategies because it was believed could effected the 

students’ retention. 
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