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Abstract. This research is an quasi experimental research using pretest-posttest control group 

design, which aims is the different of average improvement of the students' metacognitive 

skills through mathematics learning based on lesson study and conventional. The 

experimental unit was all tenth grade students of SMA Negeri 2 Palopo determined by 

Purposive Sampling, Class X.3 as the experimental class and class X.4 as the control class. 

The research instrument used was a test of students' metacognitive skills and observaton 

sheet. The resulst show that there was significance difference (P>0,05) of the students’ 

metacognitive skills between mathematics learning based lesson study (experimental class) 

and the students’ metacognitive skill taught by conventional learning (control class). Based 

on the results conclude that mathematics learning based on lesson study can improve the 

metacognitive skills of students in class X of SMA Negeri 2 Palopo. 

Keywords—Metacognitive Skill, Mathematics Learning, Lesson Study. 

 

INTRODUCTION 

Mathematics learning is difficult for students, one of them is the use of knowledge 

about cognition. The way students think, plan, ignite various kinds of math problems is a 

concern for educators. According to Langrehr the results of the study showed that student 

learning outcomes significantly increased after those with certain thinking skills. The low 

level of student skills can be done because the strategies applied in learning have not changed 

the level of awareness, and only place on understanding concepts [1]. Corebima stated that 

reasoning empowerment is almost never or very lacking and continues at every stage of 

learning in Indonesia. The low ability to think of these students is very closely related to 

students' metacognitive abilities [4]. Specifically, metacognitive knowledge is a statement 

about cognition, obtained from long-term memory. This includes knowledge or explicit, 

beliefs, and theories about yourself and others as active, and can be done with various tasks, 

tasks and activities. Metacognitive knowledge includes (beliefs, ideas, theories) about various 

functions, such as memory or thoughts, what can be done and how to do things [2]. 

A study of Keiichi revealed several findings, such as: (1) metacognition played an 

important role in problem-solving activity; (2) students tended to be more skilful in solving 

problems, if they have metacognitive knowledge; (3) within a problem-solving framework, 

teachers often stressed a certain strategy to solve an issue instead of noticing the other 

important aspects of problem-solving activities; (4) teachers tended to express some moderate 

level achievements, which are important in reasoning and problem-posing strategy [3]. 

Metakognitif ini meliputi aktivitas seperti orientasi/monitoring pengertian persyaratan 

tugas, merencanakan langkah-langkah yang diambil untuk proses tugas, mengecek dan 
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mengatur proses kognitif jika terjadi kegagalan, dan mengevaluasi hasil proses. Kemampuan 

metakognitif sebagai bagian dari proses pengaturan diri, walaupun kita sadar bahwa 

pengaturan diri tidak dapat dikurangi untuk kemampuan metakognitif [2].  

Metacognition is people’s thinking awareness of her/his thinking process, whether on 

what she/he knows or what she/he does not. Metacognition has two components, namely: (1) 

metacognitive knowledge and (2) metacognitive skill. Brown & De Loache said that a 

metacognitive knowledge is highly related to someone’s declarative, procedural, and 

conditional knowledge on solving problems, while Moore said that metacognitive skill is 

highly related to prediction skill, planning skill, monitoring skill, and evaluation skill [3]. 

Peirce emphasizes that metacognition must be trained to be a skill that will guide 

students to learn and find their own knowledge. Students who have a high level of 

metacognition will demonstrate good metacognition skills, such as planning the learning 

process, monitoring the learning process, and assessing their cognition [6]. 

Lucangeli & Cornoldi said that a substantial amount of data has been accumulated on 

four metacognitive skills: prediction, planning, monitoring, and evaluation. In mathematics, 

prediction refers to activities aimed at differentiating difficult exercises (e.g., 126 / 5 =...) 

from the easy ones (e.g., 126 - 5 =...) in order to be able to concentrate on and persist more in 

the high-effort tasks. Planning involves analyzing exercises (e.g., "It is a division exercise in a 

number problem format"), retrieving relevant domainspecific knowledge and skills (e.g., how 

to do divisions), and sequencing problem-solving strategies (e.g., division of hundreds, tens, 

and units in mental mathematics). Monitoring is related to questions such as "Am I following 

my plan?" "Is this plan working?" "Should I use paper and pencil to solve the division?" and 

so on. In evaluation there is self-judging of the answer and of the process of getting to this 

answer [6]. 

Significant improvement in metacognitive skills is an effect that results from learning, 

both on students, institutions and society, because it needs to be considered learning strategies 

that have the potential to reveal metacognitive skills. Metacognition has an important role in 

regulating and controlling one's cognitive processes in learning and thinking, so that learning 

and thinking done by a person becomes more effective and efficient [5]. 

One of the solution that can be conducted to adress this probles is by implementing 

Lesson Study. Lesson study as an effort to continuously educate the teachers professionally 

with a collaboration principle. Collaboration with fellow colleagues improves the quality of 

learning. It exposes detailed learning problems and offer effective solutions. Five motives that 

Lesson Study can be pursued:  1) bringing the goals of educational standards to the real world 

in the classroom, 2) promoting improvements based on data, 3) aiming achievement of 

various students’ qualities that affect learning activities, 4) providing fundamental needs to 

improve learning, and 5) upholding the value of teachers [7]. 

Lesson study is a type of classroom research in which a few teachers investigate 

teaching and learning in the context of an actual single class lesson. When the teachers 

complete the study they document their work in a report that describes the lesson they 

designed, explains how the lesson worked and what they have learnt about teaching and 

learning from the lesson study experience [8]. 

According to Takahashi LS is not just a “nice to have, but a must have”. He stressed 

that LS provides opportunity for classroom teachers to work collaboratively to seek effective 

implementation of new ideas, rather than struggle in isolation to understand how the ideas 
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look in his/her own classroom. He elaborated that LS provides access to outside experts, the 

knowledgeable others, so that each teacher can understand new ideas for improving teaching 

and learning with concrete examples. He added that LS as a fundamental driver for 

professional development permits teachers to learn not only new ideas for improving teaching 

and learning but also helps them to develop expertise[9]. 

Based on the above considerations, the researcher carried out a research entitled 

improving students' metacognitive skills through Mathematics learning based on Lesson 

Study. 

 

METHOD 

This is a quasi experiment research using pretest-posttest control group design. This 

research conducted at SMAN 2 Palopo academic year 2017/2018. The experimental unit was 

the Xth grade of SMAN 2 Palopo, by using purposive sampling then X.3 as an experimental 

class and X.4 as the control class. Instrumen used test of metacognitive skill and observation 

sheet. Analysis used descriptive statistics and inferential statistics. 

 

 

RESULT 

Experiment Class 

The experimental class is the class taught by applying lesson study. The following is an 

overview of students' metacognitive skills scores before and after being taught using lesson 

study. 

 

Table 1. Experimental Class Frequency For Pretest and Posttest 

Statistic 
Statistic Score 

Pretest Posttest 

Sample Size 

Maximum score 

Minimum Score 

Mean 

Median 

Modus 

Range 

Variance 

Standard 

Deviation 

28.00 

54.00 

30.00 

42.60 

40.00 

39.00 

24.00 

43.35 

6.58 

28.00 

98.00 

74.00 

88.67 

89.00 

90.00 

24.00 

34.81 

5.90 

 

In table 1 shows that the average score at the pretest is 42.60, an increase in the posttest 

is 88.67. The same is true of the normalized gain score shown in the following table. 
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Table 2. Score of Gain for Experimental Class 

Gain 

Coefficient 
Classification Frequence 

Percent

age 

(%) 

g  0,3 

0,3  g  

0,7 

g  0,7 

Low 

Middle 

High 

0 

7 

21 

0 

25 

75 

Amount 28 100 

 

 In table 2 shows that the score of the improvement of students' metacognitive skills for 

the medium category is 7 students and the high category is 21 students. This shows that the 

average score of increasing students' metacognitive skills is in the high category. 

 

 

 

Table 3. Score of Students Metacognitive Skill on Experimental Class 

Metacognitive 

Skill 
Score 

Planning 

Monitoring 

Evaluation 

94.25 

88.71 

83.05 

 

In Table 3 shows that the scores of students' metacognitive skills for aspects of planning, 

monitoring and evaluation are in the very good category. This is supported by observations of 

students' metacognitive skills shown in the following table. 

 

Tabel 4. Observation Result of Students Metacognitive Skill on Experimental Class  

Activity of 

Students 

Experimental 

Class 

Meeting 

I II III IV 

Planning 

Monitoring 

Evaluation 

64.28 

% 

50 % 

60,71 

% 

71,42 

% 

67,85 

% 

78,57% 

85,71 

% 

78,57 

% 

82,14 

% 

89,28 

% 

85,71 

% 

85,71 

% 

 

In table 4 shows that there was an increase in student activities related to students' 

metacognitive skills from the first meeting to the last meeting taught by applying lesson study. 
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Control Class 

Control class is a class taught by learning that is applied by the teacher as usual or 

called conventional learning. The following is an overview of the scores of students' 

metacognitive skills before and after learning in the control class. 

 

Table 1. Control Class Frequency For Pretest and Posttest 

Statistic 
Statistic Score 

Pretest Posttest 

Sample Size 

Maximum score 

Minimum Score 

Mean 

Median 

Modus 

Range 

Variance 

Standard 

Deviation 

27 

50 

32 

39.88 

40 

40 

18 

26.10 

5.10 

27 

90 

65 

78.85 

80 

56 

25 

31.20 

5.58 

 

In table 1 shows that the average score at the pretest is 42.60 has an increase in the 

posttest that is 78.85. The same is true of the normalized gain score shown in the following 

table. 

 

 

Table 2. Score of Gain for Controll Class 

Coefficient 

of Gain 
Classification Frequence 

Persentage 

(%) 

g  0,3 

0,3  g  

0,7 

g  0,7 

Low 

Middle 

High 

0 

19 

8 

0 

70.37 

29.62 

Amount 27 100 

 

In table 2 shows that the score improvement of students' metacognitive skills for the 

medium category is 19 students and the high category is 8 students. This shows that the 

average score of improvement in students' metacognitive skills is in the medium category. 

 

Table 3. Score of Students Metacognitive Skill for Controll Class 

Metacognitive 

Skill 
Score 

Planning 

Monitoring 

Evaluation 

80.88 

78.67 

77.00 
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In Table 3 shows that the scores of students' metacognitive skills for aspects of planning, 

monitoring and evaluation are in the good category. This is supported by observations of 

students' metacognitive skills shown in the following table. 

 

Table 4. Observation Result of Students Metacognitive Skill for Control Class 

Activity of 

Students 

Control 

Class 

Meeting 

I II III IV 

Planning 

Monitoring 

Evaluation 

62.96 

% 

55.56 

% 

59.26 

% 

66.67 

% 

62.96 

% 

59.26% 

70.37 

% 

66.67 

% 

62.96 

% 

70,37 

% 

70.37 

% 

62.96 

% 

 

Table 4 shows that there was a slight increase in student activity related to students' 

metacognitive skills from the first meeting to the last meeting taught with conventional 

learning. 

 

Test of Hyphotesis 

Based on the normality test indicated that the significance score for the normalized gain 

score for α = 0.05 for the experimental class p = 0.105 > 0.05 and for the control class p = 

0.200 > 0.05 so the two data came from a population that was normally distributed. 

Based on the homogeneity test shown that the significance score for normalized gain 

score for α = 0.05 is p = 0.415 < 0.05, this shows that in the experimental class and the 

control class have the same (homogeneous) variance. 

Based on the hypothesis test using independent sample t test indicated that the 

probability value is 0,000 smaller than the significant value = 0.05 then H0 is rejected and H1 

is accepted, so it can be concluded that there is a difference in scores of an increase in the 

average metacognitive skills of students between those taught with learning lesson study with 

students taught with conventional learning. 

 

CONCLUSION 

Based of the result and discussion above then the conclusion of this research were 

there is a different between students tought mathematics based lesson study and students 

thought based conventional learning 
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