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 Metacognitive skills are one of the skills needed in a 21st century 
lesson in science learning. Empowerment of thinking and 
metacognitive skills needs to be done so that learners become 
independent learners. Metacognitive skills are influenced by 
learning strategies. This PBL strategy in learning is expected to 
help students to improve students' metacognitive abilities in 
science learning.This study aims to determine the improvement 
of metacognitive skills of students who are taught with PBL 
strategies. The results showed that PBL strategies can improve 
students' metacognitive skills on different abilities. The students' 
metacognitive improvement on PBL strategy is 73.93% and 
conventional is 59.51%. PBL strategy can be used in science 
learning to improved metacognitive skill in Deli Serdang. 
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INTRODUCTION 
 

The Education was to realize society that is competitive and innovative, experiences various 
challenges, especially the quality of education. To improve the Indonesian’s society that has 
competitiveness and innovation, educational products must be adequate both in terms of quantity and 
quality. Human Development Report Index(2013) reported Indonesian’s ranking education 121st from 
number 187 countries.  

The determinative of educational quality in order to compete  nationally and internationally in 
the 21st century, require skills that used to compete including: 1) thinking skills that includes critical 
thinking, problem solving, creativity, and metacognitive; 2) communication and collaboration skills 
that is able to communicate and collaborate effectively with the various parties; 3) creativity and 
innovation skills  that is able to develop its creativity to generate innovative breakthroughs; 4) 
information and communications technology literacy that is able to utilize information and 
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communication technologies to improve the performance and activities of daily life; 5) contextual 
learning skills that is capable of undergoing self-contextual learning activities as part of personal 
development; and 6) information and media literacy skills that is able to understand and use a variety 
of communication media to convey ideas, implement collaborative activities, and interaction with 
various parties (Greenstein, 2012). 

Metacognition is a term introduced by Flavell (1976) and is interpreted as a knowledge of 
cognitive process. Metacognition is closely related to cognitive learning outcome. Wellman (1985) 
stated that metacognition is a form of cognition or second level or more thinking process that includes 
cognitive activity control. 

The science learning pattern at Deli Serdang is still oriented towards cognitive learning 
outcomes and has not attempted to empower students' cognitive skills. Based on the observations of 
researchers on teaching science subjects, less than 25% of teachers attempted to empower 
metacognitive abilities in providing learning through the application of learning strategies. 
Empowerment of thinking and metacognition skills needs to be done so that students become 
independent learners learning strategies (Corebima, 2009; Paidi, 2008; Warouw, 2009; Danial, 2010; 
and Sepe, 2010, Muhlisin, 2012, Djamahar, et al., 2018). 

Learning strategies that are considered appropriate to apply are strategies based on 
constructivist approaches such as Problem Based Learning (PBL) strategies. PBL is based on learning 
not only the process of memorizing concepts or facts but the process of interaction between 
individuals and their environment. PBL can also develop skills needed in the knowledge age (Duch 
et al., 2001; Tan, 2003) because it can develop higher-order thinking skills such as critical thinking, 
problem solving, finding and using learning resources, independent learning, developing work skills 
cooperative, and lifelong learning (Steck, et al., 2012). PBL can be applied in schools because PBL 
is based on problems, involves thinking activities to solve problems, and correlates with students' 
cognitive functions (Izzaty, 2006). PBL increases learning motivation (Keziah, 2010), has the 
potential to empower metacognitive skills (Ackay, 2009; Corebima, 2010; Danial, 2010), and 
increase student retention power (Muhiddin, 2012). 

Based on PBL's excess rationality and absence data on improving elementary metacognitive 
abilities, it is necessary to do research on "Improving Metacognitive Skills by Using Problem Based 
Learning (PBL) Learning Strategies at Natural Science Learning at Primary School in Deli Serdang" 

 
METHOD 
 

The population used in this  research was primary school students  in Deli Serdang, Indonesia, 
with a number of  22 schools. The sample in this  research was  232 students who were randomly 
selected from each school.This research used was quasi-experimental research design with 2x2 
factorial version non equivalent group design.Quasi experimental Nonequivalent Pretest-Posttest 
Control Group Design procedure is further shown in Table 1. 
 
Table 1. Quasi experimental Nonequivalent Pretest-Posttest Control Group Design. 
 

Grade Point Learning Srategies (S) 
PBL(S1) Conventional (S2) 

High (K1) S1K1 S2K1 
Low (K2) S1K2 S2K2 

 
Students' metacognitive skills were measured using the Metacognitive Skills Inventory (MSI) 

adapted from MAI (Schraw & Dennison, 1994) and SEMLI-S (Thomas, et al., 2008). This inventory 
consists of 34 statement items which are divided into skills in planning, monitoring, evaluation, and 
revising. Inventories are validated before use. 

Research data were analyzed using descriptive statistics to show descriptions or profiles of 
metacognition skills. Descriptive statistical values include mean, standard deviation, highest average, 
lowest average, and percentage change in pretest with posttest. In addition, the score data for the 
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dependent variable is displayed in graphical.Inferential statistics of two-way covariate analysis 
(ANACOVA) with a significance level of 5% are used to test the hypothesis of difference. Data were 
analyzed using SPSS 20.0 for Windows. 
 
RESULT AND DISCUSSION 
 
Table 2.Average value and percentage of change in pretest-posttest value metacognitive skills measured with 
rubrics on each learning strategy according to academic ability. 
 

No Learning Strategies Academic ability 
Average  Changes 

(%) Explanation 
Pretest Posttest 

1 PBL 
High Academic 18.45 52.16 64.62 Increased 
Low Academic 9.32 43.62 78.63 Increased 

Total 13.14 50.39 73.93 Increased 

2 Conventional 
High Academic 25.99 52.62 50.61 Increased 
Low Academic 8.90 33.53 73.46 Increased 

Total 17.44 43.07 59.51 Increased 

Total 
High Academic 26.44 56.47 52.91 Increased 
Low Academic 13.61 43.77 68.19 Increased 

 
Based on Table 2 it can be seen that the metacognitive skills of students taught with PBL and 

conventional learning have increased with varying percentages both between learning strategies, 
different academic abilities, and a combination of learning strategies and academic abilities. Average 
data on the value of metacognitive skills measured using the essay test can be visualized as in Figure 
1. 

 

 
 

Figure 1. Average Pretest-Posttest Value of Cognitive Learning Outcomes in Each Learning Strategy 
According to Academic Ability. 
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Students' metacognitive skills are measured using rubrics and through the Metacognitive 
Skills Inventory (MSI). Summary Hypothesis testing with children of students' metacognitive skills 
as measured by the rubric seen in table 2. 

 
Table 3. Summary of anova test results student metacognitive skills measured with rubrics. 

Source Type III Sum of 
Squares df Mean Square F Sig. 

Corrected Model 19644.057a 8 2455.507 15.997 .000 
Intercept 59223.890 1 59223.890 385.837 .000 
Xmet 4859.427 1 4859.427 31.659 .000 
Strategy 8690.798 3 2896.933 18.873 .000 
Academic ability 1085.884 1 1085.884 7.074 .009 
Strategy * 
Academic ability 320.163 3 106.721 .695 .557 

Error 20414.765 133 153.494   
Total 371756.311 142    
Corrected Total 40058.822 141    

 
Based on the source of the learning strategy and academic ability, p-level was smaller than 

alpha 0.05 (p <0.05) with sig. 0.000 and 0.009. This means that Ho who states that "There is no 
influence of learning strategies and academic abilities on students 'metacognitive skills" is not 
accepted and the research hypothesis stating "There is an influence of learning strategies and 
academic abilities on students' metacognitive skills" is accepted. Based on the interaction sources of 
learning strategies with academic abilities obtained p-level is greater than alpha 0.05 (p> 0.05) with 
sig. 0.557. This means that Ho stating that "There is no effect of interaction of learning strategies 
with academic abilities on students 'metacognitive skills" is accepted and the research hypothesis 
which states "There is an influence of the interaction of learning strategies with academic abilities on 
students' metacognitive skills" is not accepted. It can be concluded that there is a significant influence 
of learning strategies and academic abilities on students 'metacognitive skills, but there is no influence 
of the interaction of learning strategies with academic abilities on students' metacognitive skills. 

The results showed that there was an influence of learning strategies on students' 
metacognitive skills measured using rubrics. The results of this study are in line with the results of 
Sungur & Tekkaya (2006), Paidi (2008), Suratno (2009), Danial (2010), Corebima (2011a) who 
discovered the influence of learning strategies on metacognitive skills. 

The learning strategies affect students' metacognitive skills as measured by rubrics, where 
students who are taught with PBL strategies get the highest corrected scores, while those between 
conventional and not taught are high. The lowest score is seen in conventional learning strategies. 
This shows that both PBL learning strategies have potential in empowering students' metacognitive 
skills. And research findings indicate that PBL strategies complement each other and increasingly 
maximize the potential of both in empowering metacognitive skills. 

Increased metacognitive skills of students who are taught with PBL strategies, namely in this 
strategy, through PBL stages, students are faced with a real-world problem that is ill-structured. With 
such problems, students will try to make the problem clear and well-structured. Students will 
formulate several possible hypotheses and their solutions based on information from various reading 
sources. The activities of learners that occur during PBL implementation seem clearly to involve 
metacognition. Of course the activities of students in PBL's steps are the benchmarks if in PBL 
metacognition occurs (Downing et al., 2009). Correspondingly, Ackay (2009) and Corebima (2010) 
report that PBL has the potential to empower metacognitive skills. PBL enhances metacognitive self-
regulation (Sungur & Tekkaya, 2006) and causes the process of thinking and learning. According to 
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Pratama (2016) emotional intelligence contributes to cognitive learning outcomes. Downing, et al. 
(2009) found that PBL accelerates metacognition development at the student level. 

Through the PBL stages, it is possible for students to participate, and face the problem of 
solving small groups during the learning process (Yuan, 2008). In this strategy, the problem is the 
first step in gathering and integrating new knowledge (Muhson, 2009) and facilitates learners to learn 
through solving real and authentic world problems and integrating interdisciplinary knowledge 
(Keziah, 2010). Ambunan (2018) and (Ristanto, 2011) states that the living environment influences 
students' knowledge. The same thing was also found by Tanjung (2018) contextual learning strategies 
are better than conventional ones.One of the main objectives of the PBL learning stage is to direct 
students' self-development to be skilled in recognizing the need for learning, setting their own 
learning goals, defining relevant questions for study, accessing relevant information, testing in-depth 
understanding of what has been learned (Savin-Baden & Major, 2004). 

 
CONCLUTION 
 

The students' metacognitive improvement on PBL strategy is 73.93% and conventional is 
59.51%. Based on  the results of this research,  it is suggested  that  teachers can be used PBL strategy 
in science learning to improved metacognitive skill in Deli Serdang. 
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