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Abstract 

The aim of the study was to test the effect of teachers’ professional development upon students’ 

mathematics academic achievement levels with the help of lesson study. In this manner, the study 

aimed at increasing students’ mathematics learning levels via lesson study. Action research was used as 

research method in the study. The sample of the study was consisted of 32 6th- grade students who were 

studying at the school having lower academic success. Four different learning outcomes about “natural 

numbers activities” were tried to develop in the process of implementation of the study. The 

achievement test called as “the achievement test about natural numbers activities” was used as data 

collection instrument which was developed by the researchers. According to the findings of the study, 

there was significant difference between academic successes of the students. Lesson study is designed to 

support students’ learning by choosing a lesson, a subject and an aim. According to the study’s findings 

and results, it was seen that the lesson plan, research lesson, new teaching strategies and materials, 

which were prepared with different views altogether, made the students’ learning levels and qualities 

increase and also develop reasoning.  
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Introduction 

Teacher’s education consists of three stages i.e. pre-service, in-service and post-service teacher training. 

Teacher training is a process based on that teachers have gain many experiences and in service training. 

In this manner, in-service education and collaboration with their colleagues is inevitable part of teacher 

education. According to the related literature about teacher education programs, different teaching 
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practices have seen to contribute to teachers’ Professional development in many countries like especially 

Japan, Singapore, Hong Kong and United States of America (Eliahoo, 2007; Kennedy, 2005). 

Spott (2009) stated that learner-centered leadership models could be more effective than the traditional 

Professional development models such as seminar, conference etc. Especially in Professional 

development. Learner-centered models enable teachers to develop according to different developmental 

stages like students. Moreover, lesson study, which focusses on group learning and collaboratively 

studying, and also use reflection and criticism, transfers teachers to researcher-teacher and encourage 

them for their own learning. Lesson study firstly brought out in Stigler and Hibert’s (1999) study called 

“the teaching gap: best ideas from the word’s teachers for improving education in the classroom” in 

USA. Then, it gained attention in Asia, Europe, Africa and Middle East countries. World Association of 

Lesson Study was founded in Hong Kong in 2005 and had many members from 60 different countries 

until 2015. According to their findings of the study, Stigler and Hiebert (1999) pointed out that any 

educational reforms would not be effective when they did not contribute to enrich and share teachers’ 

knowledge and experiences in their teaching process. Therefore, policy makers and educators in USA 

have called for that teachers should be stimulated to use the models like lesson study which makes a 

transformation of teachers in learning culture and also, practice educational reforms at the classroom 

levels (Xu & Pedder, 2015).  

Inagaki and Sato (2012) emphasized that lesson study rooted in 1870s (Subadi, Khotimah & Sutarni, 

2013). Watanabe (2002) stated that lesson study was not only a Professional development activity but 

also a shared Professional culture. According to Gerot (2015), lesson study is an effective instrument to 

use educational reforms, and also Lewis, Perry, and Murata (2006) stated that lesson study was one of 

three crucial issues in educational research. Stombaugh (2013) emphasized that lesson study approach 

was a new paradigm which transfers teacher’s learning from “learning via teaching” to “learning via 

understanding”. Therefore, formal conversations among colleagues should be pointed out for mastering 

in teaching. Fullan (2007, p.297) expressed that teachers could change their profession basements like a 

new skill, relationship or trend when they work collaboratively with other colleagues apart from their 

own school. This new professional expertise has based on collaborative perspective, participatory 

teachers, support for research and tutor of students rather than individualism in teaching, lessons, and 

limitations of phenomena and control of students. Moreover Fullan (2007) stated that teachers would 

need to experience, enrich and give feedback about their own teaching both now and in the future.  

Lesson study is called “Jugyou, which means teaching, course or course,” and “Kenkyuu which means 

research” in Japanese language (Ermeling & Graff-Ermeling, 2014, Lewis, 2009). It has practiced for 

more than 100 years in Japan, and also its roots are a complex innovation based on Confucius 

philosophy which is based on public teaching tradition (Norwich et al., 2014) and work with socio-

cultural context. Lewis and Tsuchida (1998) implied that lesson study was seen to be a factor that 

underlined Japanese students’ international academic achievements. Moreover, Lewis and Takahashi 

(2013, p.207) translating the studies, which are implemented in Japon, into English language has affected 

other practices and studies about lesson study in different countries.  

According to Lewis (2000), it gained popularity in USA and was used as an instrument in Professional 

development although lesson study brought out in Japan. Paine, Fang, and Wilson (2003) implied that 

lesson study was a key instrument for Chinese teachers to keep up with their educational reforms. 
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However, lesson study has been practiced in Sweden, Great Britain, Australia, Hong Kong and 

Singapore (Akiba et al., 2018; Cheung & Wong, 2014; Soto et al., 2015; Tan-Chia et al., 2013). Moreover, it 

is stated that there are some cultural differences its practices according to the related literature (Eraslan, 

2008; Fernandez et al., 2003; Gerot, 2015; Hiebert & Stigler, 2000). According to Gerot (2005) lesson study 

has three important phenomena e.g. collaboration, sustainable effort and critical reflection which are 

dedicated to Japanese culture. Akiba et al. (2018) defined the lesson study as a learning process via 

research lessons and Professional learning process relating to teaching. Therefore, teacher learning has 

been implied with learners’ learning in Professional learning process. Teachers are active in all stages of 

lesson study with focusing on process, context and learners’ learning as product. Teachers learning 

zones among the practices contribute to both teachers’ Professional development and learners’ learning 

(Coenders & Verhoef, 2019). Collaborative Professional development models like lesson study have a 

significant importance on development and change of teachers’ perspective in terms of learning 

sustainability (Akiba et al., 2018). 

Lesson study is called both “ders araştırması” and “ders imecesi” in Turkish literature (Baki, 2012; Baki, 

Erkan, & Demir, 2012). There is many different research about lesson study in Turkey (Akbaba-Dağ & 

Doğan-Temur, 2018; Baki, 2012; Baki & Arslan, 2014; Baki et al., 2012; Bayram & Bıkmaz, 2019; Bilge & 

Dede, 2020; Boran & Tarım, 2018; Budak et al., 2011; Bütün, 2015; Dağ, 2014; Eraslan, 2008; Erbilgin, 

2013; Güner & Akyüz, 2017; Güner & Akyüz, 2020; Jacobs, 2012; Kıncal & Beypınar, 2015; Serbest, 2014). 

TIMSS (the trends in international mathematicsh and science study) has compared 4th grade and 8the 

grade students’ achievements in mathematics and science internationally since 1995 in Turkey. 

According to the results of TIMSS, Turkey has a low score and limited achievement in mathematics. 

Turkish students’ mathematices scores were at 36th from 49 countries at 4the grade, and 24th from 39 

countries at 8th grade. So it is thought that Turkish students’ mathematics success should be developed. 

However, the research shows that the students’ achievements of mathematics from high socio-economic 

level was more than the students from low socio-economic level. So the students’ achievements from 

low socio-economic level have been limited (Mullis et al., 2012).  

PISA which is another international assessment system assesses the students in terms of science literacy, 

mathematical literacy and reading literacy. Turkey has attended to PISA each year. So, the students’ 

scores from Turkey was below OECD average in terms of mathematical literacy according to the last 

PISA results. Nonetheless, Turkish students’ mathematical literacy scores were commented to be limited 

like TIMMS mathematic results. PISA report says that socio-economic level has affected students’ 

mathematical achievements as it expressed in TIMMS (OECD, 2016). Moreover, Ministry of National 

Education (MONE) PISA report expresses the need for qualified teacher education.  

According to scientific data above, it could be said that mathematical education achievement in Turkey 

has many limitations. Solving these limitations about mathematics education is thought to be primary 

for educational sustainability and a healthy societal background. Shanmugam, Chinnappan and Leong 

(2020) stated that they assessed mathematical thinking as a mental process. Mathematics based activities 

which involve in different skills eg. Reasoning, analysis, synthesis, summarizing and symbolic 

representation include in mathematical thinking skills in problem solving process. However, it could be 

said that students had mathematical thinking within problem solving activities. Because, students can 

make permanent and significant learning with exposing to different significant environments. There can 

be said to be many determining variables about mathematical achievement. One of these variables is 
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mathematics teacher. Monitoring mathematics teacher’s mental process about their own mathematical 

thinking is parallel with mentoring the student’ process (Shanmugam et al., 2020). According to the 

related literature, it could be said that teachers’ quality has had crucial effect upon students’ 

achievement (Hill et al., 2005; Riconscente, 2014). When successful and effective school system has been 

analyzed, it has brought out that their successes backgrounds are based on their efforts and investment 

in teachers’ development (Rivkin et al., 2005). Therefore, it is stressed that alternative approach and 

methods for teachers’ Professional development should be noteworthy reality for student’s achievement 

which is the most important indicator and aim of education system. There are many alternative method 

and approach for teacher’s professional development. One of which is lesson study approach. Lesson 

study enables teachers the opportunity to observe their colleagues, mutual professional development 

culture and learner-teacher role. It is wrong to interpret as a typical course for the course integrated in 

lesson study, which aims to learn students in the scope of aims and learning outcome. The course based 

on lesson study is research based process. Lesson study is not an instrument for supervising and 

assessing teacher, contrary to this it is a reflective process in which teachers work collaboratively and 

develop their self-learning.  

In this study, it is aimed to increase students’ mathematical successes via their mathematical teachers’ 

professional developments which are crucial for mathematical success. It has been thought that this 

study makes a background to support teacher’s professional development and to sustain mathematics 

education via making an educational culture based on research. Lesson study reflection on students’ 

mathematic learning was focused on the study, and so it was related to for learning outcome about 

fractions. However, the study differed from other related studies in terms of it. Lesson study is 

considered as a support mechanism for this background. The main scope of the study is to analyze the 

effect of mathematics teacher’s professional development via lesson study practices upon students’ 

achievement. In this manner, it is aimed to increase students’ mathematical learning levels via lesson 

study approach in this study. The problem below is solved in this study. Lesson study approach is 

important for teachers to collaborate with each other as they share their experiences and knowledge 

about the subject. So, this study is important to use a professional development model in teaching and 

learning process of mathematics. It is thought to contribute to both teachers’ learning and students 

learning.  

- Is there any significant difference among the students’ learning levels about the unite “operations in 

natural numbers” before and after the implementation of the study? 

 

Method 

Research Model 

Action research method was used in the study. Action research is a method which is used actively by 

teachers having a researcher role and in the process of obtaining systematic and scientific data and 

practices (Yıldırım & Şimşek, 2011). Lesson study, which aims to develop the effectiveness of lessons by 

working with teachers collaboratively, is very common and useful in action research method. Action 

research firstly starts with determining the research question, and respectively preparing action plan 

based on theoretical framework, preparing the content of teaching programme, implementing and 

monitoring action plan and analyzing and assessing the implementation (Johnson, 2015). In this manner, 
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lesson study has similar steps by action research step eg. planning, implantation and reflection. 

Therefore, firstly four outcomes which were problems for the students were determined in the study, 

and then related activities were prepared. Before research lesson, planned activities were assessed by 

research group who were teachers and experts in terms of practicability. The activities were 

implemented in the research lesson in later step of research implementation whether they were 

determined to be goal-directed or not. After research lessons, research group discussed research lessons 

goals and practices in terms of implementation effectiveness, and then reflection practices were done. 

However, the research steps were seen to be parallel with action research steps. Therefore, the research 

was available for using action research.  

Study Group 

The research was planned in the middle school whose academic success level is at low in Erzurum 

according to academic success ranking by Ministry of National Education. Therefore, it was 

implemented in the middle school, city center of Erzurum at the first semester of 2017-2018 education 

year. The research sample was consisted of 32 male and female students studying at 6th grade. The 

criteria for the research sample were low academic successes of the students and voluntariness of 

students and teachers. The research sample was designed according to these criteria. So, in the scope of 

action research, after the first unite in which is operation in natural numbers was taught, the students 

who had low learning levels were determined.  

Research Process 

The implementations of the research were done in the scope of the unite “operations in natural 

numbers”. Mathematics teachers taught firstly operations in natural numbers to the students at 6th grade 

in the scope of action research, and then the students who had low learning levels were determined. In 

the next step, teachers taught these students extra two hours in a week apart from routine class hours, 

and in this manner, they taught the students for 6 weeks by using lesson study practices.  

Lesson study steps were implemented according to Stigler and Hiebert (1999) and Norwich and Ylonen 

(2013) steps:  

1- Defining research topic: A group of teachers work collaboratively for determining research 

theme. Research theme is in the scope of school, and they focus on research question which 

include in strengthening skill and attitude.  

2- Planning the lesson: Teachers make a detailed plan for research lesson after they determine 

research aim and topic. Research lesson plan are designed to the assessment of former lessons.  

3- Implementation and observation of the lesson: Research lesson is taught by one of the group 

members and, other members of the group observe the lesson. Nevertheless, the documents are 

collected about students learning and participation. 

4- Assessment (reflection): Group members come together to discuss the research lesson on the 

day which is taught, and they review the lesson again according to lesson study. In this step, 

developing teaching process is discussed in this section rather than developing the lesson in 

terms of unite. Generally another observer apart from research group is invited to suggest for 

the lesson when they develop, implement and assess the lesson.  
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5- Reorganizing the lesson: The corrections are done according to the observations and analysis of 

group members, and another group member is selected to teach the lesson again. Teaching the 

lesson again is a common practice. Another group member teaches the re-organized lesson to 

other students, and all steps are done again. So, the lesson is taught for many times. 

Data Collection Tools  

The achievement test of operations in natural numbers developed by the researchers was used as a data 

collection instrument. This test consisted of 40 questions each of which consisted four outcomes relating 

10 questions for each of them. Six experts (three lecturer and three mathematic teachers) were offered for 

their consideration for contextual reliability. In accordance with their views, the last version of 

achievement test consisted of 40 questions and done by 100 students at 6th grade. After the test, item 

analysis was done, and 20 questions in which include 5 questions for each outcomes and high item 

distinctiveness indexes were selected. Distinctiveness indexes of the questions were between 0.31 and 

0.77. The achievement test was done as pre and post test to determine whether students learning levels 

increased or not. KR-20 reliability test result for achievement test was calculates as 0.83 for pre-test and 

0.87 for post-test.  

Data Analysis  

SPSS 23 statistical program was used for data analysis. Depended groups t-test was used for 

determining whether students learning levels increased because the data kept for normality 

assumptions for both pre-test and post-test.  

 

Findings 

Depended t-test was done to determine whether the students’ mathematics learning levels increased 

significantly or not. Table 1 shows the findings.  

   

According to table 1, there is a significant difference between pre-test and post-test of the students (t= -

4.294; p<0,05). The achievement test results of the students increased from 45.31 to 66.41. Therefore, it 

shows that lesson study practices increased significantly mathematics learning levels of the students. 

According to the observation of the study, another finding of the study is that students participated into 

the lesson in a more active way and also, their motivation levels were observed to increase.  

 

Table 1 

The Results of Pre-Test and Post-Test about Learning Level 

Test n  sd sdt t p 

Pre-test 32 45.31 21.32 
31 -4.294 .000 

Post-test 32 66.41 14.60 
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Discussion 

Lesson study is designed to support students learning by choosing a lesson, topic and goal. Therefore, 

teachers help the students to find out concrete and significant learning for learners via supporting 

students’ cognitive learning process. In this manner, teachers focus on the most suitable material and 

activities for students to make learning by walking the students’ shoes. According to the results of the 

study, it was determined that lesson study increased significantly students’ mathematics learning levels. 

There are many research about lesson study which increases students’ academic achievement in 

mathematics and English language lessons (Cerbin & Kopp, 2006; Estapa & Nadolny, 2015; Kıncal et al., 

2019; Roesdiana & Hidayati, 2020). The study result about teachers’ views is parallel with the results of 

other studies in national and international studies.  

It is seen that there is development in reasoning skills of the students when lesson plan which is 

prepared by many different views, research lesson, new teaching strategies and materials increase 

students’ learning levels and learning quality. Lesson study uses different thinking ways for both 

learning and teaching. Therefore, teachers should have different assumptions and expectations, and 

accordingly learners make their own different learning assumptions and expectations. However, 

teachers assess learners’ thoughts many times in the process. To learn students’ thoughts teachers may 

ask the students to write their own thoughts or also they ask prompt questions to the students to say 

their thoughts in the classroom (Cerbin & Kopp, 2006). However, it serves the development of the 

lesson. Lesson study which base on the development of collaborative teaching, serves for both teaching 

and also learning process (Lewis et al., 2009). Therefore, it used as a cycle which follows both teachers’ 

Professional development and learners’ learning. According to Takahashi and McDougal’s (2016) study 

which was implemented with mathematics teachers, lesson study enabled the teachers to see their own 

reflections of group work in their own teaching process, and in this manner, it supported teachers to 

change their own views about their mathematics teaching. Lewis and Perry (2014) brought out that 

mathematics teachers stated lesson study increased both their own Professional knowledge and 

individual knowledge because they collaborated with other colleagues in the lesson study process. 

Specific field and pedagogical knowledge are seen to be learning and research instruments for teachers 

by supporting their own learning and learners’ learning. Similarly, Roesdiana and Hidayati (2020) 

teaching with lesson study developed the students’ mathematical understanding skills in terms of 

mathematics teaching rather than traditional teaching. So, lesson study approach is suggested to use an 

alternative Professional development model to increase teaching quality and students’ academic 

achievement.  The study was implemented according to the four objectives of the mathematics lesson; 

therefore, it should be analyzed in a much deeper way. Moreover, it makes much deeper undertandings 

of the academic success of the students in terms of mathematics course. Therefore, the time of the study 

could be increased. And also, the model of the study could be used for other teachers who have other 

specific field.  
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