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This paper explores how metacognitive strategies are applied in lesson 
study by students to solve mathematics problems. Lesson study, as a 
collaborative teaching learning process between students and a team of 
teachers, was applied to the research design and data was analysed using 
a qualitative approach. Principally, lesson study was implemented in 
three steps: plan, do and see. There were 73 students who joined in two 
classes of a maths course at Vetaran Bangun Nusantara University, 
Sukoharjo Indonesia and were recruited as participants and 4 maths 
teachers were involved as the research subjects.  Data was collected 
using observations and an in-depth interview, resulting in recording of 
verbatim data that was qualitatively analysed. The results show that 
planning sessions contributed to the modification and creative 
improvement of the contents of teaching materials and teaching 
methods, as a result of discussion among teacher collaborators. The 
implementation of metacognitive strategies by students, indicates 
valuable processes in the activation of metacognitive awareness, 
individual metacognition and metacognitive evaluation.  Metacognitive 
awareness demonstrates how creativity is encouraged through critical 
thinking during planning and process. Individual metacognitive 
strategies arose because of self-confidence, achievement and critical 
thinking to apply analysis and synthesis strategies. Finally, evaluative 
metacognitive strategies were promoted to solve problems that students 
had to overcome individually and in group contexts, during discussion 
in the classroom.  
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Introduction 
 
This study aims to describe students' metacognitive strategies when participating in lesson 
study-based learning. Metacognitive knowledge is self-awareness about one's own abilities and 
weaknesses so it is important that it is described (Brown, 1987; Dafik, et al., 2019; Flavell, 
1979). Metacognitive learning of mathematics is the mastery of mathematical abilities, training 
to be an independent learner, and enabling student self-awareness of their weaknesses and 
strengths; so that it can be used to control their knowledge (Dardjito, 2019; Ramli, et al., 2019; 
Suratno, et al., 2019). 
 
Awareness of  metacognitive learning  can improve critical and creative thinking skills in 
solving a mathematical problem to achieve optimal learning outcomes (Harjo, et al., 2019; 
Zainudin, et al., 2019). Optimal learning outcomes from awareness of individual metacognitive 
knowledge is obtained by understanding and representing the problem, choosing or planning 
solutions, solving problems according to plan, and re-examining the results obtained (Asy’ari, 
et al., 2019; Misu, et al., 2019; Hasbullah, et al., 2017). It is a requirement of lecturers to be 
able to ensure their creativity in achieving mastery of the outcomes of the material given to 
their students because "lecturers are considered to be nation builders and responsible for the 
formation of student character" (Exacta & Hidajat, 2017). In learning, of course, a lecturer has 
a mastery of achieving the learning outcome, through using a learning model where "the 
learning model refers to learning objectives, stages in learning activities, and the learning 
environment in classroom management" (Hidajat, et al., 2015; Pantiwati & Husamah, 2017; 
Risnawati, et al., 2019). 
 
Looking for solutions to the problems above, a metacognitive description of students’ strategies 
will be sought through lesson study learning. Lesson study is a collaborative activity carried 
out by a group of educators, in order to improve the performance and quality of learning by 
designing structured, creative and innovative learning, with the aim of increasing competence 
and professionalism (Mahmudi, 2009; Rizki, 2014). A good learning process will improve the 
quality of education. As stated by Hidajat et al (2018), learning achievement is the realisation 
of potential skills or capacities that a person has. Providing learning experiences for pre-service 
teachers of study-based lessons requires good knowledge, teaching competence and literacy 
competence (Umbara & Suryadi, 2019; Vitantri & Asriningsih, 2016). 
 
The application of lesson study can improve planning, innovation development, character 
building, self-confidence, responsible attitude, sportive, openness, enthusiasm, cooperation and 
respect (Elvinawati, et al., 2012; Murtisal, et al., 2016). In Indonesia, lesson study is done, 
because it can improve the quality of education carried out by the government, through various 
training programs.  This method is generally limited to increasing understanding of subject 
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matter, while the introduction of learning methods is done separately from subject matter, it 
makes it difficult for teachers to integrate. 
 
In an effort to overcome this problem, it is necessary to describe metacognitive thinking for 
students learning mathematics in solving problems through lesson study. In accordance with 
Permata et al. (2012, p. ) "Metacognitive is a word related to what learners know about 
themselves as an individual learner and how they control and adjust their behaviour". This  refers 
to how a learner increases self-awareness about the thought process in learning, by thinking about 
designing, monitoring and assessing what he is learning. As stated by Livingston (2003); Aminah 
et al., (2018); and Nunaki et al (2019) metacognition consists of metacognitive knowledge and 
experience, or metacognitive arrangements. 
 
In this study the subjects are the students of a Mathematics Study Program at the University of 
Bangun Nusantara Sukoharjo, These students are from a class taking the complex 5 th semester 
analysis course. Consideration was given to the selection of the 5th semester students because 
the course is associated with the stages of intellectual development according to Piaget's view. 
In these stages the cognitive structure of the individual has reached the highest level of 
development, and according to Piaget (year) the highest stage of thinking ability is the stage of 
formal thinking. Piaget (year), also states that the formal reasoning stage is shown by the ability 
to think about abstract ideas, arrange ideas and reason about what will happen. At this stage, if 
students are faced with a problem they can formulate guesses or hypotheses, and then deduce 
the consequences based on these allegations or hypotheses. 
 
Review of Literature 
 
Mathematics is a science that has many branches, including arithmetic. Many people provide 
statements about mathematics; that mathematics is difficult to describe because it is abstract 
(Lahinda & Jailani, 2015). While the nature of mathematics is to have an abstract objective, 
which relies on agreement and a deductive mindset (Farida, 2015), when developing 
mathematical communication skills it is very important to improve knowledge, behaviour and 
skills in order to be able to process learning materials (Inayah, 2016; Winarno, et al., 2019). 
Therefore mathematics is the study of numbers through the process of calculation and 
measurement and it is also about symbols and organized structures. 
 
When learning mathematics learners have different learning styles. The styles are a 
combination of how a person absorbs, organises and processes information that results in 
achievement of a result in learning ( Sahidin, et al., 2019; Hidajat, et al., 2018; Nurbaeti, et al., 
2015). Likewise, when learning, learners often find difficulties in solving problems that appear 
not in accordance with what they want, so they need solutions to solve them. Often when 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 11, Issue 8, 2020 

 

617 
 
 
 

learners are solving problems, they need to improve their understanding of lecture material 
because it is the core of mathematics learning (Sari, et al., 2019; Syarifudin, et al., 2019). 
 
A learner is considered to have and face a problem if they experience the following 4 
conditions: 1) clearly understand the condition or situation that is happening; 2) clearly 
understand the expected goals of having various goals to solve the problem and can lead to one 
goal of resolution; 3) understand a set of resources that can be used to deal with situations that 
occurs  in accordance with the desired goals, it  includes  time, knowledge, skills, technology 
or certain goods, and 4) have the ability to use various resources to achieve goals. A leaner is 
said to face a problem if they have self-awareness of the problems that arise and the challenge 
in finding solutions. 
 
A problem can be divided into two, specifically the closed-ended and the open-ended problem. 
According to the results of the IMSTEP-JICA survey in Bandung, one of the causes of a lack 
of understanding in mathematics is that in the process of learning, too much concentration is 
placed on solving problems that are more procedural and mechanistic. Frequently giving 
learners mathematical problems to solve turned out to provide five advantages, 1) more 
participation, 2) provide many opportunities in using knowledge and skills, 3) enabling those 
with low ability to be able to solve problems their own way, 4) intrinsically motivated learners 
to be able to provide evidence, 5) add ideas for those who have already obtained a solution ( 
Setiawan & Harta, 2014; Aedi, 2018). 
 
Problem solving is an attempt to find solutions for difficulties by using knowledge, skills, and 
understanding.  to achieve goals that have not been experienced before (Lidinillah, 2008). 
Problem-based learning demands that learners be more active in learning activities, to solve 
problems provided by the lecturer. The ability to solve a problem is important because it 
develops knowledge, understanding, and performance (Hidajat, et al., 2018; Wulandari, et al., 
2015). 
 
Retrieval of data based on the four steps of Polya’s model of problem solving as identified by 
Evans (2012); Kurniasari & Hiltrimartin (2014); and Lidinillah (2008) is: 1) understanding the 
problem as an initial problem solving step, the activity of understanding this problem can be: 
what is unknown? What is asked? What's the condition and can it be written down?; 2) make 
a plan to find a connection between known and unknown data. The learner may be required to 
consider additional issues if a direct connection cannot be found or make a solution plan; 3) 
implement the solution plan, and check each step. Clearly grasp that the step is correct?, and 
4) evaluate; the fourth step to solve the problem by checking the solution is obtained. Can the 
results be checked? Can the argument be checked? Can the results be obtained differently? 
Based on the description above, solving the problem in this research is considered as an effort 
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needed to find a solution to a problem that has more than one way of finding the correct end 
result. 
 
The idea of Metacognition was first introduced by Flavell in the late 1970s. The emergence of 
the word metacognitive was debated by scientists at that time. The Metacognitive is a concept 
about ability and awareness of one's thinking regarding knowledge and beliefs in cognitive 
processes and conscious efforts, when engaging in thought processes to improve learning 
processes and memory (Kurniawati & Leonardi, 2013; Rukminingrum, et al., 2017). 
Metacognitive is an important piece of knowledge possessed by learners in their learning 
activities. This is reinforced by Eggan et al. (1979) and Hayati (2016) who state that the 
development of metacognitive skills in learners, is a valuable educational goal because these 
skills can help them become self-regulated learners. Self-regulated learners are responsible for 
the progress of their own learning and adapt their learning strategies to achieve the target of 
the task. Knowledge of the metacognitive is very helpful for students in carrying out many of 
their learning tasks more effectively. 
 
Trends in the development of metacognitive learning includes: 1) the use of spontaneous, 
conscious, and increasingly effective repetition strategies; 2) increasing the use of 
organisational strategies as a deliberate learning strategy; 3) the emergence of self-regulated 
learning strategies, for example, deliberate efforts to focus attention; 4) the emergence of 
awareness that learning is an active and constructive process; 5) increased awareness and 
ability to distinguish one's own strengths and weaknesses; 6) increased ability to reflect on 
one's own thoughts; 7) continually developing ability to assess performance and progress on 
their own; 8) the emergence of  stable interests, and 9) increased focus on goals (Rukminingrum 
et al, 2017). 
 
Hoorfar & Taleb (2015); Kaune et al (2011) and Du Toit & Kotze (2009) reveal that  
metacognitive understanding of knowledge is something that is not easily detected by self. The 
ability of a deep understanding of knowledge will enable good self-awareness when faced with 
a problem. Metacognition is assessed on cognitive aspects, because cognitive knowledge is the 
awareness of what is really known and how cognitive regulation is carried out effectively. 
Cognitive knowledge includes declarative, procedural, and conditional knowledge; while 
cognitive regulation includes planning, prediction, monitoring, testing, improvement, 
checking, and evaluation activities. 
 
The ability of learners to recognise metacognitive strategies is very influential on the success 
of learning. The Metacognitive is knowledge about cognitive awareness itself, how cognition 
works and how to manage it. The following are cognitive activities: 1) develop a plan of 
learning activities; 2) identify strengths and weaknesses with regard to learning activities; 3) 
compile a learning program for new concepts, skills and ideas; 4) identify and use daily 
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experiences as learning resources; 5) use modern technology as a source of learning; 6) lead 
and participate in group discussions and problem solving; 7) learn and take advantage of the 
experience of certain people who have succeeded in certain fields, and 8) understand the factors 
supporting the success of their learning (Annur, et al., 2016, p.). 
 
Zainudin & Puspananda (2015) state that knowledge of metacognitive awareness will increase 
the success of a learning process. The learning process is influenced by various components 
including: objectives, materials, learning models, media, educators and students. The learning 
process in the classroom using lesson study can improve teaching and learning activities. 
Although lesson study is not a method or learning strategy, lesson study activities can use 
various methods, strategies, or learning approaches that are appropriate to the situation, 
conditions, and problems faced by educators (Mahmudi, 2009). Lesson study is a coaching 
model to improve the learning process carried out collaboratively and continuously in planning, 
implementing, observing and reporting the results of reflections on learning activities 
(Jasmaniah, et al., 2013; Vitantri & Asriningsih, 2016). 
 
Lesson study is a Japanese translation of jugyokenkyu. It is derived from the word jugyo, which 
means learning and kenkyu, which means study. The application of scientific learning 
approaches in the setting of lesson study can improve the ability of educators to prepare 
learning tools, carry out learning in class, and improve learning outcomes (Tadanugi, 2015). 
Lesson studies motivate the process of student interaction in group discussions so that 
understanding and mastery of concepts can increase (Handayani, et al., 2015; Sholihah & 
Mahmudi, 2015). 
 
The use of lesson studies increases collaborative inquiry for students and lecturers. It provides 
information on the basis of experience, regarding choices about how to create improved 
learning for students. The virtue of lesson study is that it can improve skills or abilities in 
conducting learning activities carried out, which is learning from learning. Lesson studies can 
create cooperation among educators in developing learning, provide opportunities for 
educators to solve learning problems together, and enable better communication amongst 
educators. Lesson study is a model of fostering the profession of educators through 
collaborative and sustainable learning assessment, based on the principles of collegiality and 
mutual learning to build learning communities. 
 
Method 
 
A qualitative approach was undertaken in this research, based on the philosophy of post 
positivism. Post positivism is often referred to as an interpretive and constructive paradigm that 
views social reality as holistic, complex, dynamic, meaningful, and  interactive. A qualitative 
approach to research is not easily observed directly and is not easily measured quantitatively 
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(Kartikasari & Khotimah, 2015). Qualitative research is also called the naturalistic research 
approach because the research is carried out on natural subjects. This means that the research 
is not manipulated by the researcher and the presence of the researcher does not affect the 
dynamics. 
 
For this research data retrieval or phenomenon selection was carried out from a reasonable 
condition. This approach viewed reality as a multi-dimensional, whole and one entity. 
Therefore, it is not possible to compile a detailed research design and the research design can 
develop during the study. In this qualitative approach, the researcher and the subject under 
investigation interacted and the researchers' implementation process functioned as a research 
tool. A qualitative approach emphasises that a deep and comprehensive understanding of the 
subject under study is necessary to produce conclusions in the context of the time and situation 
in question. 
 
This research is descriptive research that reveals events or facts, circumstances, phenomena, 
variables and circumstances that occur when the research takes place by presenting what 
actually happened. The purpose of descriptive research is to make a systematic, factual and 
accurate description to illustrate the facts, properties and relationships between the phenomena 
investigated. Thus, this research was a type of descriptive research with a qualitative approach, 
which has the aim of describing the metacognitive learners ability to solve open-ended 
problems with Polya's solving steps. 
 
The subject in this study consisted of learners who are taking a complex analysis course in a 
mathematics education study program at the Veterans University of Bangun Nusantara 
Sukoharjo. Subject selection was based on a lesson study by conducting a meeting with 
researchers. Consideration was given to the involvement of several lecturers as a team and an 
observer, so that the research is closely related to the day and time of implementation. This was 
done so the open lesson study could run as expected. 
 
The instruments in this study were divided into two, namely the main and the supporting 
instrument. The main instrument in this study is the researcher. Therefore, at the time of data 
collection in the field, researchers participated during the research process and actively 
participated in the research subject activities related to data collection both in writing and 
verbally. With respect to the subject, the researchers in this study did not intervene in solving 
the problem. The subject was given the opportunity by the researcher to express their thought 
during the teaching and learning process, and during group discussions to solve problems. All 
class activities were observed and documented by observers with the understanding that the data 
would be analysed later.  
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The instrument used for solving the problem was Polya's problem solving steps. A problem solving 
test is given three times because open lesson study is done three times, with different times and 
different types of questions. The observer utilised two observation instruments; documentary 
observations in the form of photographs and videos which were obtained during the second step in 
the lesson study. Observations were also made by written message by a note-taker during the third 
step in the study. 
 
The data collection in this study was similar to the research done by Astutiet et al, (2017); Hadi 
(2017); Murtisal et al (2016); and Nurafni (2016). The data was  taken according to the stages 
of lesson study through the plan, do, and see. The data taken is in accordance with the objectives 
of the study, which is describing students' metacognitive skills in solving mathematical 
problems. The data from the results of student work was the initial information recorded by the 
observer through observation. This was implemented to get an overview of the metacognitive 
characteristics of students in solving mathematical problems in the complex analysis courses. 
 
Findings 
 
The research data used is the data in the open lesson study stage, obtained from three open 
lessons. This is:  
 
1. Plan step, this is the first step in open lesson study. The results of the plan are: 1) the 

implementation team of the open lesson study program consisted of  Djatmiko Hidajat, 
M.Pd, Dr. Hery Agus Susanto, Erika Laras Astutiningtyas, M.Pd, Andhika Ayu 
Wulandari, S.Sc., M.Pd; 2) the lecturer team agreed to implement open lesson study 
three times; 3) The first plan was carried out on April 9th, 2018, the second plan was 
implemented on April 16th, 2018, the third Plan was implemented on April 20th, 2018; 
4) the model lecturer is researcher Djatmiko Hidajat, M.Pd; 5) the place and time of the 
“do” phase in the three open lessons was adjusted to the students’ schedule so there were 
no clashes with other schedules; 6) in the interests of efficiency the implementation of 
the “see” phase in three open lessons remained in the “do” room; 7) material in the three 
implementations of open lesson in sequence are complex number systems, absolute 
values and axioms of complex numbers, graphs and polar shapes of complex numbers; 
8) RMP, student worksheets, focus sheet observations prepared during the plan; 9) 
documentation tools were prepared at each stage of the open lesson study, and 10) the 
briefing was done only once, before doing the first open lesson. 

2. The Do step is the second step of the open lesson study. This step is an open lesson study 
learning process based on the previous plan, the following is data for the lesson study: 
1) “do” was  carried out three times in a row. It was first carried out on Tuesday April 
10th 2018, secondly on Tuesday April 17th 2018, and thirdly on Tuesday, April 24th, 
2018; 2). The five observers who attended the first “do” were lecturers, the observers 
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who attended the second “do” were four lecturers, and the observers present in the third 
“do” were four lecturers; 3) time and place of the implementation of the three times as 
agreed in the plan; 4) all observers always looked for a place of observation freely in 
accordance with their own choice which they think is suitable for data collection in 
observation; 5) observers in data retrieval did not move too much; 6) a list of students 
and observers must always be present; 7) all observers must bring data collection 
equipment both written, photo, and video, and 8) the arrangement of the composition of 
group members in the first only paid  attention to the average ability in each group, in 
the second do complete the average in each group, in addition to the ability also type 
sex, in the third do the same as the second do. 

3. The See step; “see” is the evaluation stage of the implementation of the do in each open 
lesson study. See is carried out directly after the do and the lecturers who are present 
became observers. Each time the student was given a number and a ribbon was put 
around their neck with the number on their back. The aim of this is to make it easier for 
observers to identify students. The data submitted by the observer was as follows: 1) see 
in the first open lesson: student no.7 in group 2 when working on problems was very 
focused on their work with a little discussion, student no.13 when working on questions 
was very coherent in accordance with the example given by a lecturer, student no. 2 was 
relaxed and read the hand out delivered by the lecturer and seemed not to focus on the 
lecturer's explanation, student no.16 when the discussion took place seemed to be 
waiting for the answer to the problem. Student no.9 when asked questions answered 
confidently while showing the reason; 2)  

4. The “see” step in the second open lesson. The data submitted by the observer is as 
follows: when the lecturer gave a question in discussion student number 5 answered 
quickly with the right answer so that the lecturer spontaneously gave a gift in the form 
of ballpoint pen which the student immediately pocketed, student number 17 looked, 
then retrived his bag a few meters away from him to get his water bottle and drank from 
; group 4 looked more lively than the other groups, student no.2 very much enjoyed  the 
work and after finishing showed it to other members who also enjoyed their work but 
had not yet finished, student no.6 had an argument with student no.8 when discussing 
their respective opinions even though the principle was the same, and 3) student no.1 
presented for group number 1 whose work was very coherent and they explained it easily 
so that others may understand.  Afterwards I noticed the work was  actually unfinished 
but the explanation was comprehensive, student no.14 looks polite and smiles a lot, I 
had a discussion when asked for an opinion, first he smiled and then answered the 
questions of his friends, groups 1 and 2 are more quiet than groups 3 and 4, student no.12 
In the beginning they commented on the lecturer and their answers were coherent. The 
lecturer was given a compliment, then blushed and shared his notes again, student no.4 
arrived late, following the lecture, then there was a question from the lecturer, which 
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was answered, when I approached it turned out the student had brought other reference 
books besides handout from the lecturer. 

 
Discussion 
 
Theoretically, a lecturer must analyse material carefully and plan learning before presenting in 
the classroom (Skemp, 1971; Aedi (2018)). Lesson study is a collaborative learning strategy 
between educators who prepare learning requirements before delivery (Skemp, 1971 and Ardi, 
2018).  The following is a discussion of the results of the research: 
 
At each of the three stages the lesson plan is discussed by the model lecturer, and on this 
occasion the model lecturer is also the researcher. During the third observation focus is on the 
activity of the students. They were asked to discuss their metacognitive processes during 
learning, when asked to solve open-ended problems presented by the model lecturer. 
Observations were made of the students metacognitive processes while learning mathematics. 
From the three open lesson materials discussed in this study, the sequence is a complex number 
system, looking for absolute values with axiomatic basics of a complex number system, and a 
graph of the form of poles of complex numbers. Lecturers present in the plan are all members 
of the study and other lecturers are also willing to participate. The place and time of the do and 
see take place three times during the open lesson study according to the plan, as well as for the 
RMP, student worksheets and observation focus sheets. Documentation is done at each stage 
of the open lesson study, and the briefing is done only once before doing the first open lesson 
because there is a need to check all the files and tools that will be used, which must be in 
accordance with the plan. In the next open lesson it is not necessary because checking has 
occurred in each previous plan. 
  
The second step of the open lesson study is the stage. All members of the research are always 
present, all observers observe student activities in accordance with the direction of the plan. 
Documentation by the observer is carried out with a camera and a cellphone with and stationery 
to take notes. The model lecturer always instructs the students to discuss the problems, 
alternating between men and women to maximize the individual's ability to discuss. Observers 
may not interfere with student freedom of movement. In order to maximize observations, it is 
suggested the observer choose students that are more focused and the observer must describe 
the students' character in accordance with the research objectives. 
 
The last step of the open lesson study is “see”, this step is led by a moderator to encourage 
conclusive discussion and to evaluate the implementation of “do”. All views stated by the 
model lecturer and observer will be made with written notes and are to be concluded at the end 
of the discussion. From the data sourced as stated by the observer at the three times open lesson 
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study with a metacognitive student in solving an open-ended problem with Polya can be 
described as follows:  

 
The first lesson group did not understand the problem well, but is able to express what is known 
and asked correctly. Evenly, all discussion groups have not been able to reveal information 
outside the question to help solve the problem. In the second open lesson, students can begin 
to understand the problem well. The students remember the previous material which is still 
fresh and show knowledge and understand what is being asked of them. Group discussions are 
rigorous and students  remember the information to link and help solve the problems. In the 
third open lesson, the knowledge of understanding the problem becomes more apparent. The 
group delegation delivers desirable results and is able to express knowledge and ask questions, 
as well as articulate what they already know to to help solve the problem . 
 
In the plan step, the first open lesson of all groups shows they have not been able to determine 
the relationship between what is known and asked for to solve. This means that the problem 
problem solving plan is completely irrelevant to solving the material complex number system. 
In the second open lesson it seems that all groups are trying to remember what they know when 
asked to solve an open-ended problem, so that they begin to make plans for solving problems. 
But the problem-solving plan that was made is still not right because there is no maximum 
resolution of the previous material. In the third open lesson, after the lecturer has previously 
explained what to do, all groups can begin to appropriately plan problem solving because they 
remember what is known and asked about the problem. 
 
At the step of implementing a problem-solving plan, in the first open lesson almost all groups 
can carry out the steps of a problem-solving plan that was made, but the problem-solving plan 
that was made from the beginning was already inaccurate so that it failed in getting a solution. 
This happened because of some understanding of the system's material complex numbers and 
other supporting material is still lacking. In the second open lesson almost all groups can carry 
out the steps of the problem solving plan that was made, but have not yet gotten perfect results. 
This is because there is only some understanding of the material in the first lesson and other 
supporting materials are still lacking. In the third open lesson all groups are able to carry out 
the steps of the problem solving plan appropriately because of better understanding of the 
material and understanding how it was done previously. 
 
When evaluating the answers, in the first open lesson in the stage of re-checking the answers, 
almost all groups cannot determine alternative solutions to solve the problem because they do 
not understand, so they do not re-examine the answers they get. In the second open lesson, not 
all groups re-examine answers and not all are able to determine alternative solutions to problem 
solving. Some discussion groups check answers from the beginning and check their work, 
while other discussion groups do not check answers because they already feel they got the 
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answer right. In the third open lesson almost all re-examine the answers, so they can determine 
alternative solutions to problem solving. 
 
The description above shows that the metacognitive level of students in solving open-ended 
problems from the first, second and third open lessons is always variable. This is because the 
model lecturers at each end of the open lesson encourage students to link material already given 
with new material and because the students worked together in the stages of lesson study. If 
observed the subject of the discussion group experiences metacognition activities of type of 
awareness, regulation and evaluation. Metacognitive awareness occurs when the subject 
realizes prior knowledge can help improve performance in solving problems (Kamid, 2013; 
Tachie & Molepo, 2019; Tok, et al., 2010). 
 
After going through the metacognitive awareness of the subject in the discussion group it will 
be included in the metacognitive regulation. Metacognitive regulation refers to mental 
activities that are used to regulate cognitive strategies in planning problem solving (Jacobse & 
Harskamp, 2012). When a subject in a group changes the way it is used to solve a problem, the 
decision to do is metacognitive regulation whereas when he writes it in a worksheet it is a 
cognitive activity. In this study, metacognitive regulation occurs when the subject in a group 
decides to rethink the steps he uses repeatedly before concluding what he is thinking and when 
the subject decides to try to solve the problem using another method, this is in accordance with 
(Purnomo, et al., 2016). 
 
Individual metacognitive descriptions can be seen in problem solving process activities such 
as analysing problems, making plans, implementing plans, and verifying answers obtained and 
this can be said to be a metacognitive evaluation activity (Kaur, 1997; Purnomo, et al., 2016). 
Metacognitive evaluation in this study occurs when subjects in the group assess that the answer 
is correct after checking repeatedly. This is in line with what Shahbari, et al., (2014) states 
regarding checking repeatedly before assessing what the student thinks is a metacognitive 
evaluation. 

 
Conclusion  
 
Based on the background of the problem, the theoretical study, research methods, and data 
analysis  it can be concluded that; the fifth semester students taking a course of complex 
analysis based on lesson study, in problem solving by group discussion, with a balanced 
average ability according to Polya's steps, by involving the students and lecturers in the 
preparation of lesson studies and observers who make observations when they do by providing 
information on their findings then the metacognitive description of students in groups can be 
divided into three categories, namely: 1) metacognitive awareness - the knowledge of personal 
abilities about how to think mathematically  in solving problems that include: what is known, 
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what relevant knowledge is known to be related to the problem, and what will be done to help 
solve the problem; 2) metacognitive regulation, namely knowledge of personal abilities about 
mathematical thinking that includes: planning a strategy of taking steps in solving problems, 
thinking about what steps can be done afterwards, and choosing alternative problem solving 
strategies to be used; and 3) metacognitive evaluation, namely knowledge of personal abilities 
about mathematical thinking that  includes: an assessment of the limitations of the process of 
self-thinking, the effectiveness of the strategies chosen, an assessment of the results obtained, 
an assessment of the difficulties encountered, and an assessment of the development of the 
ability of the self towards understanding. 
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