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Abstract- Lesson Study approach can improve the capability of teachers in mathematical communication in the classroom 
with the results: 1). There is increased activity in the Lesson Study from 65% at early stage to 72% in cycle 1 and the final 
stage to 78%, 2). There is an increased capability of teachers in mathematical communication in the classroom of 51% on the 
early stage increased to 66% in cycle 1 and the final stage to 75%, 3). There is a learning outcome improvement in the early 
stage of 59% increased to 80% in cycle 1 and the final stage to 88%. 
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I. INTRODUCTION 
 
Improvement on the quality of mathematics education 
is the responsibility of schools, teachers, parents and 
the community at large. One of the efforts made by 
the government to implement the 1994 curriculum 
which is constantly evolving and being improved thus 
far becoming the Unit Level Curriculum (KTSP). 
Especially with regard to the learning of 
Mathematics, the KTSP explained that learning 
mathematics is aimed that the students have the 
capability to: 1).Understanding the concepts of 
Mathematics, explains the relationship between 
concepts and apply the concepts and algorithms, in 
flexible manner, accurate, efficient, and precise in 
problem solving, 2). Using Mathematical 
communication on the pattern and nature, doing 
manipulation of Mathematics in making 
generalizations, compiling evidence, or explain 
Mathematics ideas and questions, 3). Solving 
problems that include the capability to understand the 
problem of designing Mathematics models, 
completing the models and interpreting the obtained 
solutions, 4). Communicating ideas with symbols, 
tables, diagrams or other media to clarify the situation 
or problem, 5).Having respect for the usefulness of 
mathematics in life, which are having curiosity, 
attention, and interest in studying mathematics, as 
well as a tenacious attitude and confidence in 
problem solving (Nurjanah, 2013: 9-10). 
Five Mathematics learning objectives listed in the 
book Guidelines for Implementation of the KTSP are 
to improve the quality of teachers in Indonesia in 
mathematics subjects, where one of the components 
the students need to have is the capability to 
communicate ideas using symbols, tables, diagrams 
or other media to clarify the situation or problem. 
Mathematical communication skills need to be built 
inside the students themselves. Because this is in 
accordance with the opinion expressed by Lindquist 
based on the National Council of Teachers of 
Mathematics (Andriani, 2007: 89), namely 

communication skills in Mathematics need to be built 
so that students can: 1). Reflect and clarify in 
thinking about Mathematics ideas in various 
situations, 2). Modeling the situation orally, in 
written, graphic image and algebra, 3). Developing an 
understanding of mathematical ideas, including the 
definition of the role of mathematics in different 
situations, 4). Using the skills of reading, listening 
and writing, interpreting and evaluating mathematical 
ideas, 5). Assessing mathematical ideas through 
conjecture and convincing reasons, 6). Understanding 
the value of notation and Mathematics role in the 
development of mathematical ideas. 
Facts on the field indicate that the mathematical 
communication skills of the students were still 
low. One of the findings that often show up in various 
discussions in initial meeting of academic supervision 
of mathematics subject SMA 2 Salatiga is that the 
teachers predict that during the learning of 
Mathematics in progress students have no difficulty 
when given problems that are just like the examples 
of the questions and only the numbers that are 
changed, but when they were given a problem which 
has been slightly modified to trigger higher reasoning 
can be revealed through the problemthat the students 
looked like they do not know anything, they can not 
process the newly learned concepts to be used in 
solving problems. This kind of learning 
characteristics were eventually overcome by 
presenting examples of questions as much as possible 
with various problems and the teacher gave examples 
of steps to resolve so that such measures are applied 
by students to other matters of the same variations. 
Afterwards it was followed up with classroom visits 
to see how the learning of Mathematics occurred. The 
results showed that in the process of learning 
mathematics, the students’ learning experience is 
very limited to hear, see and imitate the examples, 
when given a problem similar (slightly modified) to 
the examples almost all of the students had a hard 
time solving the given problem. There were only a 
few students who independently completed the 
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task. As for the idea of a learning experience by 
revealing ideas, expressing new ideas, questioning the 
ideas and others associated with the Mathematics 
ideas communication hardly appear in the entire 
duration of the learning process. Such matterswere 
then discussed in the final discussion of academic 
supervision. The result that surprised the teachers 
themselves is that when designing a lesson plan they 
did not really realize and therefore they did not plan 
in details how Mathematics ideas are processed to be 
delivered to students so that they are also aware of the 
idea building of Mathematics, and with the awareness 
that they communicate by revealing and questioning 
the idea through Mathematical 
communication. Baroody (Syakur, 2015: 81) 
suggested that in learning mathematics, teachers are 
expected to help students communicate Mathematics 
ideas through five aspects of communication, namely 
representation, listening, reading, discussion, 
and writing. In the discussion of the final meeting of 
academic supervision it was concluded the need to 
develop Mathematical communication in learning to 
solve problems for students to solve problems and 
complete Math tasks that demand higher reasoning 
either individually or in groups, the teachers 
altogether agreed to practice to improve their 
capability in developing in Mathematical 
communication learning. Efforts to improve the 
learning capability that become an alternative were 
through Lesson Study. The hope is that if the 
mathematical communication developed in the 
classroom, the passion of learning will also increase, 
so it will improve the students learning 
outcomes. Implementation of Lesson Study is 
believed to be able to improve the basic knowledge in 
learning, improving the professionalism of educators 
and build a learning community. Copriady 
(Kurniasih, 2014: 1) explains that the expansion of 
the learning process through Lesson Study can be 
used as a professionalism development 
program. Lesson Study is an approach that can 
improve instructional practices of teaching and act as 
learning problem-solving solutions because Lesson 
Study can facilitate whatever method being used. 
 
Lesson Study can be said as "learn from learning" or 
"learning assessment". Lesson Study is a professional 
guidance model for educators through collaborative 
and sustainable learning assessment and based on the 
principles of collegiality and mutual learning to build 
a learning community. The mentoring of Lesson 
Study can be used as a teaching guidance model for 
teachers on students. Teachers need to think of 
Lesson Study as a way to improve the quality of 
teachers' own learning quality and also increase the 
learning process for students (Yoshida, 2012: 2). The 
purpose of this research is to improve the capability 
of teachers in mathematical communication in the 
classroom through Lesson Study approach 
  

II. THEORETICAL REVIEW 
 
Majid (2005: 6) describes that the competencies 
possessed by each teacher will demonstrate teaching 
quality. The competences will be materialized in the 
form of knowledge and professional mastery in 
performing their function as a teacher. 
According to ILOs- The Intended Learning 
Outcomes (in Armiati 2009), Mathematical 
communication is an essential skill in mathematics, 
namely the capability to express Mathematics ideas 
coherently to friends, teachers and others through 
spoken and written language. 
Lesson Study is a broad term and is generally viewed 
from two perspectives, namely research-oriented 
perspective, and practice-oriented perspective. Lesson 
Study with research orientation has begun being 
developed since the last century, based on empirical 
studies in education or educational 
psychology. Scientific analysis is based on things that 
are visible (visible) in the teaching practices of 
teachers and students' learning activities (Saito, 
2004). The purpose of this scientific study is to find 
the laws that are universal in developing teachers 
programs. 

  
III. RESEARCH METHODS 
 
The type of this research was Action Research School 
The data analysis used descriptive comparative 
continued with reflection. Comparative descriptive is 
done by comparing the data ofearly stage, cycle 1 and 
cycle 2, both for assessing the capability of teachers 
of Mathematical communicationin the 
classroom. Comparing the data by describing then 
reflects or draws conclusions based on the results of a 
comparative descriptive and henceforth provide 
reviews and follow-up steps. Actions in the School 
Action Research (PTS)were in the form of assistance 
with lesson study approach using two cycles. Action 
procedures on School Action Research (PTS), which 
were: 1). Arranging 
Actions Planning(Planning), 2). Implementing the 
actions as planned (Acting), 3). Observations of the 
taken actions(Observing), 4). Doing a comparative 
descriptive analysis (Reflecting). 
 
IV. RESULTS AND DISCUSSION 
 
Cycle 1Description Results  
These activities of Plan - Do - See were the ones 
observed by the researcher to be seen the 
participation during Lesson Study, the results of the 
activity appears that the lowest at the stage of Lesson 
Study mentoring is Plan process that only gained 64% 
and Seeparticipation with 73%. Obtaining the highest 
percentage wasDo participation by the observers 
which was valued 78%. The averagepercentage of 
the Lesson Study activities was 72%. Lapse of three 
weeks after the class visits event were conducted to 
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see their Mathematical communication skills in the 
classroom and asked for the students’ daily test 
results. Teachers’ capability in mathematical 
communication in cycle 1 appears that the capability 
of teachers to develop mathematical communication 
in the classroom was 66% with details 70% on the 
planning, 64% on the learning process and 62% on 
the assessment aspects. The average of the 
teachers’capability in mathematical communication 
was included into high category. While the average of 
study completionin cycle 1 was 80%. The 
activities of Lesson Study on early stage and cycle 1 
are shown Lesson Study activities increased from the 
early stage to cycle 1. In Plan preparation onthe early 
stagewas 68% increased to 75% in cycle 1. 
Plan Process from 53% increased to 
60%, Do participation from 70% increased to 78% 
and See participation from 66% increased to 72%. 
The results of mathematical communication skills of 
their learning had dramatically increased;this was 
evident from the difference in the capability after the 
action in the first cycle (66%) with prior skills 
(51%). Awareness of the importance ofMathematical 
communicationseems to make an impact on students' 
study completionwhich was also 
increasing. Teachers’ capabilities in mathematical 
communication on the early stage and cycle 1 are 
shown The average of study completion increased 
from 59% at early stage to 80% in cycle 1. 
Cycle 2 Description Results  
Based on the observations in cycle 1, the activities of 
teachers during Lesson Study mentoring in cycle 2 
which consists of Plan - Do - See was observed and 
the results appeared In cycle 2 Plan preparationswas 
81%, Plan processwas 72%, Do participation was 
82% and Seeparticipation was 79%. And the average 
activity of Lesson Study cycle 2was 78%. The 
observation results on the capability of teachers in 
Mathematical communication appeared In the 
learning plan the results obtained was 80%, the 
learning process by 74% and assessments by 71% and 
the average of teacher's capability in mathematical 
communication by 75%. On average the study 
completion in cycle 2 was 88%. Lesson 
Study activities in cycle 2 was 78%, increased 6% 
from cycle 1. This increase will try to be compared 
with their mathematical communication skills in the 
classroom for three weeks of learning conclude with a 
test in the concerned basic competence. 
Lesson Study activities had increased from cycle 1 to 
cycle 2. In Plan preparation in cycle 1 was 75% rose 
to 81% in the cycle 2 and the Plan process rose from 
64% to 72%.Do participation increased from 78% to 
82% and See participation increased from 73% to 
79%. The average of Lesson Study activities had 
increased from 72% to 78% in cycle 2. The average 
of study completionincreased from 80% in cycle 1 
increased to 88% in cycle 2. 
The discussion in this research is the analysis of the 
results of cycle 1 and cycle 2 towards the 

mathematical communication skills associated with 
the activity of Lesson Study as the mentoring 
supervision model of the Principal being 
researched. Furthermore, both mathematical and 
communication skills as well as Lesson 
Study activities were associated with the 
students’learning outcomes. The Lesson 
Study activities changed in the early stage, cycle 1 
and cycle 2 as seen in Table 12 below: 
Activities of Lesson Study Early Stage, Cycle 1 and 

Cycle 2 

 
The Lesson Study Activities increased in each 
cycle. Plan Preparation from 68% at early stage, to 
75% in cycle 1 and increased to 81% in cycle 2. This 
demonstrates the readiness and attention of the 
teachers in Lesson Study being participated 
on. Participation during the Plan process rose from 
61% at the early stage to 64% in cycle 1 and 
increased to 72% in cycle 2. This showed an 
increasing activeness in asking questions, responding 
to a question because they wanted to share. This 
increase activeness of Lesson Study will then be 
compared with the increasing capability of teachers in 
Mathematical communication in the classroom.  
There is an increase of mathematical communications 
capability before and after the mentoring, so there is 
an increase of mathematical communications 
capability from cycle 1 to cycle 2. The average of 
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study completionincreased from early stage by 59% 
increased to 80% in cycle 1 and the final stage to 88 
%. Nurkhasanah in 2011 explained that the lesson 
study was indicated to have an increase in line with 
increased activity in the ongoing learning 
process. Lesson Study may give a positive impact on 
teachers is increasing competence so that teachers 
become more innovative, the learning methods are 
more varied and more relevant to the capability level 
of the students, teachers do not hesitate to share 
experiences and ideas, motivate each other and 
provide feedback on the implementation of 
learning. This is in line with the research conducted 
by Tedjawati in 2011 that Lesson Study is very 
helpful in the classroom as well as to improve the 
competency of teachers. Teachers are required to be 
able to do a lesson plan, practice the learning and 
receive feedback from other teachers and principals. 
In a study conducted by Nurjanah et al in 2013 that 
innovation in learning is not enough to simply 
delivering procedure to do renewal alone but requires 
an understanding and adequate insight of teachers, 
teachers’ beliefs about the change and the capability 
of teachers to make change for the better so that the 
students’ mathematics communication capability 
develop to be better. Furthermore Kurniasuh et al in 
2014 states that the implementation of Lesson 
Study can increase positive response. Students' 
understanding of the subject matter, interests, 
motivation to learn to make students actively 
involved in the learning process in the 
classroom. Students no longer see Mathematics as a 
frightening subject but students feel excited, dare to 
ask, confident, able to cooperate with other students 
with their group or across groups, a sense of ego is 
reduced, increasing the effectiveness of their learning 
outcomes and satisfaction in learning. This is 
consistent to the findings of Syakur in 2015 
that Lesson Study can improve activities, the 
capability of teachers to develop mathematical 
communication and ultimately student learning 
outcomes increase. In the implementation of Lesson 
Study the support of the Principal becomes very 
important. 
Thus the Lesson Study approach was proven to 
improve the capability of teachers in mathematical 
communication in the classroom towards 
mathematics teachers 

 
CONCLUSION 
 
Based on the results of research and discussion by 
looking at four indicators of research performance, 
namely: 1) Increasing the activity of teachers 
in Lesson Study mentoring, 2) The more skilled in 
planning the learning that develops Mathematical 
communication, 3) more skilled in managing learning 
that develops communication mathematics in the 

classroom, and 4) increasing student learning 
outcomes, it is concluded that mentoring by 
using Lesson study approach can improve the 
capability of teachers in mathematical 
communication in the classroom, with details as 
follows: 
1. There is increased activity in the Lesson 
Study from 65% at early stage to 72% in cycle 1 and 
the final stage to 78%. 
2. There is an increased capability of the 
teacher in the communication of mathematics in 
grade of 51% on the early stage increased to 66% in 
cycle 1 and the final stage to 75%. 
3. There is an increased result of learning in the 
early stage of 59% increased to 80% in cycle 1 and 
the final stage to 88%. 
Suggestion 
Advice is given to: 1). To School: Lesson 
Study mentoring can be used as a coaching model in 
academic supervision. Beside that it also facilitatesthe 
Mathematics MGMP (Teachers Forum) primarily on 
learning using Lesson Study approach that is now 
being implemented. 2). Teacher: can foster the 
capability of teachers in learning so that teachers can 
improve services to individual learning in a classical 
atmosphere. 3). Students: they can make mathematics 
learning as leisureand are actively involved in 
learning in the classroom so that Mathematical 
learning outcomes be maximized. 
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