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Abstract 

 
The paper aimed to enhancing Grade 1 Thai students’ learning about mathematical ideas on addition through lesson study and 
open approach. The participants included 70 Grade 1 students in Khon Kaen University Demonstration School (Primary school 
level), Khon Kaen, Thailand. Methodology was qualitative research. Based on lesson study, teachers discussed how to 
enhance students’ mathematical ideas on addition. And, they chose open approach to enhance students’ mathematics 
learning. One of the teachers agreed to present the lesson based upon the lesson plan made cooperatively with his or her 
colleagues. Fellow teachers were active observers to notes on what happened in the classroom. All of the teachers then met 
again as a group for analysis, criticism and evaluation of the lesson plan in order to examine the appropriateness of teacher’s 
performance, materials used and problems involved in enhancing students’ learning about mathematical ideas on addition. 
Finally, teachers discussed necessary revisions to the lesson plan based on their observations and reflections. Data collected 
from observations of classroom teaching events, team reports, students’ tasks, and individual reflections were analyzed 
qualitatively. The findings revealed that open approach for addition teaching enhanced 6 categories of mathematical ideas on 
addition including 1) whole counting, 2) counting on, 3) making ten, 4) factorization of the addends, 5) factorization of the 
augends, and 6) factorization of the addends and the factorization of the augends. It seemed that the majority of students’ 
thinking processes were formed of making ten by using the blocks to explain their ideas. Teacher also needs to provide 
different ways of thinking and solving problem in order to help stimulate and encourage students to put their efforts in thinking 
for the solutions.  
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1. Introduction 
 
Thailand National Education Act (1999) was announced to begin educational reform in 1999. New curriculum construction 
was developed become more decentralized. The learning should be considered on learner-centred approach and life-
long learning (ONEC, 2000; Pitiyanuwat and Anantrasirichai, 2002). Learner-centred education evolved out of the 
constructivist paradigm of learning. Thai learning reform is based on the philosophy of constructivism. The ONEC (2000) 
gave the meaning of learner-centred approach as learning processes aimed at development of the person and the 
enrichment of their lives. Learners should be offered learning experiences to develop to their highest potential and in line 
with their aptitude, interests and needs. Learning activities should be organised with regard to individual differences. 
These activities should allow learners to interact to their whole environment and to apply learning methods to their daily 
life (ONEC, 2000: 26 - 27). 

Mathematics learning also needs to be provided for construction of knowledge in the contexts. The mathematics 
problem would provide context for mathematics learning. Pehkonen (1995) suggested that supposed one solution of 
mathematics problem should not provide students learn mathematics related to the context. This type of problem was 
called a closed problem. He discussed that these problems could not enhance student divergent thinking. Therefore, the 
quality of education could not be shifted by the closed problem. In order to foster students to hold divergent thinking and 
reasoning, these closed problems should not be provided to the mathematics class. To go beyond a closed problem, the 
new contexts of mathematics problems should be introduced. These new contexts have to allow students to positively 
and actively learn. Gravemeijer and Doormann (1999) suggested that a constructive mathematics education should 
provide challenging tasks and an environment in order to allow students to construct their own concrete and informal 
problem solution strategies. In another word, the constructive mathematics tasks should allow students to explore 
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experientially real and mathematically real context problems. The use of open-ended problems is another issue of provide 
learning environment for constructing mathematical knowledge. The use of open-ended problems in mathematics 
classrooms was initially discussed in the conference of PME-17, Tsukuba, Japan, in July 1993(Pehkonen, 1997).  
 
2. Literature Review 
 
2.1 Open approach and mathematics learning 
 
Pehkonen (1997) explained growing up of the use of open-ended problems in mathematics classrooms which was 
considered in the PME-17. However, the history of open-ended problems tells us that it has been concerned by some 
groups of mathematics educators for long. The PME-17 discussion group on the open-ended problems in mathematics 
classrooms clarified existing ideas about this approach in many countries. It found that the method of using open-ended 
problems has been developed in Japan in the 1970's as “open-approach” method (Shimada 1977). In the same time, this 
type of problems was applied also in England as called “open-ended problems”. The open-ended problems were used as 
mathematics investigations. It became popular in mathematics teaching (Wiliam, 1994), and the idea was spread more by 
Cockcroft-report (1982). Currently, some forms of open-ended problems in classroom were internationally applied. The 
research on this issues also was carried out in many countries (e.g. Nohda 1988, Pehkonen 1989, 1995, Silver & 
Mamona 1989, Williams, 1989, Mason 1991, Nohda 1991, 1995, Stacey 1991, 1995, Zimmermann1991, Clarke & 
Sullivan 1992, Silver 1993, 1995, Kadroon & Inprasiha, 2011). However, they use a different name for open-ended 
problems in some countries. For example, in the Netherlands, they call their method "realistic mathematics" 
(Treffers1991). 

The open approach is a pedagogical strategy that aims to enhance creative mathematics activities that encourage 
the students’ curiosity and cooperation in the course of dealing with problems. Nohda (1995) proposed the view that 
open-ended problems are un-typified problems which should have two fundamentals. First, they should be provided as 
familiar and interesting subjects in order to fit to every student experiences. In another word, the problems should be 
flexible to handle by students who held different mathematical abilities. The problems should allow students to consider 
the need of solving problems, feel it possible to solve them with their own knowledge and have a sense of achievement 
after solving them. Second, open-ended problems should be not only appropriate for mathematical thinking but also could 
be generalized into new problems. They should also be provided in diverse levels where fit to many possible solutions. 
However, this approach can be fully realized whereby open-ended problems serve as a tool to bring out a fundamental 
change of class structure (Nohda, 2000). 

The open approach was initially implemented in Thailand mathematics classroom in 2002 (Inprasitha, 2010). The 
open approach was provided in four phases. These included 1) Posing open- ended problem; 2) Students’ self learning; 
3) Whole class discussion and comparison; and 4) Summarization through connecting students’ mathematical ideas 
emerged in the classroom (Kadroon & Inprasiha, 2013). Currently, this framework of open approach was widely applied 
for Thailand mathematics classroom, particularly in Khon Kaen, Thailand. 

It is quite new and challenge for us to enhance Grade 1 Thai students’ learning about mathematical ideas on 
addition through open approach. Our teachers, who will implement open approach for mathematics teaching, need to find 
the appropriate ways of teaching mathematical ideas on addition through open approach in Thai contexts. To learn how 
to shift from traditional ways of mathematics teaching to open approach, it is essential for teacher to learn to teach 
mathematics through open approach within the context of real classrooms. Our teachers need also to improve 
mathematics teaching through open approach. As the premise behind lesson study, the most effective place to improve 
teaching is in the context of a classroom lesson (Stigler and Hiebert 1999). The lesson study may allow us to design and 
delivery of one mathematics lesson of mathematical ideas on addition through open approach. 
 
2.2 Lesson study 
 
Lesson study has been commonly used in Japan for curriculum development and the distribution of effective approaches 
to teaching (Lewis and Tsuchida 1998). This approach, developed in Japan, has a long history of engagement in most 
elementary and many middle schools since early 1990s. Currently, it is perceived as a professional development 
approach in many countries (Chokshi and Fernandez 2004). Thai Educators also learned to use Lesson study in many 
schools (Inprasitha, 2010). 

Lesson study “offers a structure by which teachers transmit, reformulate, and share craft knowledge through 
practice and collaboration with peers’’ (Shimahara 2002, p. 113). Lewis (2000) proposed that the success lesson study 
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should considered five characteristics. These included (1) lessons are planned collaboratively over a period of time; (2) 
the taught lessons are observed by other teachers; (3) the lessons should related to a particular goal or vision of learning; 
(4) the lessons are recorded; and (5) the lessons are discussed and shared with others. 

A lesson study is collaborative planning of a research lesson. It should involves small groups around 4 – 6 
teachers who teach students in same level and/or content. When the planning begins they need to design the lesson by 
concerning on the goals of improving student learning outcomes. After the lesson is developed, a teacher from group will 
teach the lesson. And, the rest of group members will observe and collect data about the lesson process. The data 
collection may focus on students’ learning for the specific topic taught, and the motivation, behaviours, attitudes and 
responses of the students towards learning. These varieties of sources and data were interpreted to reflect to the group 
as individual reflections. Regarding to these reflection, the team need to review and revise the lesson for the next 
teaching. Another team member then teaches the revised lesson to another class of pupils. Once again, observations are 
made and data gathered for further refinement. This lesson cycle could usually do in the Jugyou Kenkyu (Lesson Study) 
as a fundamental program in Japanese school-based in-service teacher training (Matoba, 2005). Matoba (2005) 
explained the lesson study as the cycle of plan, do, and see. “Plan”, teachers discussed how to enhance students’ 
mathematical ideas on addition. And, they chose open approach to enhance students’ mathematics learning. “Do”, one of 
the teachers agreed to present the lesson based upon the lesson plan made cooperatively with his or her colleagues. 
Fellow teachers were active observers during this class session and made ethnography notes on what happened in the 
classroom during the lesson. “Check”, following the teaching of the lesson, all of the teachers then met again as a group 
for analysis, criticism and evaluation of the lesson plan. During this session they examined the appropriateness of 
teacher’s performance, materials used and problems involved in enhancing students’ learning about mathematical ideas 
on addition. “Action”, teachers discussed necessary revisions to the lesson plan based on their observations and 
reflections, suggested improvement activities. However, the cycle of lesson study could be adapted for different contexts. 
Inprasitha (2010) suggested that lesson Study in Thai school could be implemented for three basic steps. These included 
collaboratively designing research lesson (Plan), collaboratively observing their friend teaching the research lesson (Do) 
and collaboratively doing post-discussion or reflection on teaching practice (See). 
 
3. Methodology 
 
Methodology was qualitative research. The study aimed to explain the phenomena of mathematics classroom how Grade 
1 students were enhanced to learn about mathematical ideas on addition through open approach. And, we also examine 
how the cycle of lesson study support teachers to learn to improve the lesson plan of mathematical ideas on addition 
through open approach. 

 
3.1 Participants 
 
Participants included 147 Grade 1 students who were studying in KKU Demonstration School, Khon Kaen, Thailand. 
 
3.2 Open approach lesson plan of mathematical ideas on addition 
 
Open approach lesson plan of mathematical ideas on addition included 4 lesson plans including (1) how to, (2) 8+3, (3) 
3+9, and (4) 8+6. These Open approach lesson plans were provided regarded on four phases. These included 1) Posing 
open- ended problem; 2) Students’ self learning; 3) Whole class discussion and comparison; and 4) Summarization 
through connecting students’ mathematical ideas emerged in the classroom. 

Based on lesson study, teachers discussed how to enhance students’ mathematical ideas on addition. And, they 
chose open approach to enhance students’ mathematics learning. One of the teachers agreed to present the lesson 
based upon the lesson plan made cooperatively with his or her colleagues. Fellow teachers were active observers to 
notes on what happened in the classroom. All of the teachers then met again as a group for analysis, criticism and 
evaluation of the lesson plan in order to examine the appropriateness of teacher’s performance, materials used and 
problems involved in enhancing students’ learning about mathematical ideas on addition. Finally, teachers discussed 
necessary revisions to the lesson plan based on their observations and reflections.  
 
3.3 Data collection and analysis 
 
Data were collected through direct observation of teaching episodes by researchers. The analysis of portfolios was 
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carried out including reflective analyses of individual and team experiences and samples of planning and student-product 
artifacts. The direct observations were intended to (a) familiarize the researcher first hand with the classroom contexts, 
activities, and events of a number of the teaching episodes in order that (b) the researcher could verify the accuracy of 
the self-reported descriptions and reflections in the written documents. These could formulate what teachers learn to 
improve the open approach lesson plans. Students’ mathematical ideas on the addition were categorized.  
 
4. Findings 
 
Two aspects of findings will be discussed including 1) students’ learning about mathematical ideas on addition through 
open approach, and 2) teachers’ learning about improving the lesson plan.  
 
4.1 Students’ learning about mathematical ideas on addition through open approach 
 
Interestingly, Grade 1 students realize to solve the problems. The open-ended problems on addition allowed Grade 1 
students to find various solutions at diverse levels. 1. The students’ mathematical ideas on the addition were categorized 
into 6 groups as follows:  

1) In the whole counting, students counted each number in a set by counting numbers one by one in order to 
know all numbers in a set. The students were asked to place blocks over the objects they wanted to count. 
Thereafter, the students had the blocks to count one by one until they got them all and they put the blocks into 
its place so that they were able to understand the set of ten. It was called a base-ten system.  

2) In the counting on, the students finished counting numbers in the first set. They started counting numbers in 
the second set by adding numbers one by one.  

3) According to the base-ten system or making ten, the students added two numbers together in order to make 
ten or they brought the objects from the set to combine with the objects from another set for making ten.  

4) The factorization of the addends, the students were required to consider which one was easy for them to 
separate between the number standing on top line or the addend. After the factorization of the students was 
observed, it showed that the students probably decided to separate the less ones. It was noticed that the 
students demonstrated the factorization of the addends by dividing the addends into two sets and they could 
plus the numbers with the augends in order to make ten.  

5) In the factorization of the augends, the students followed the same way as they did in the factorization of the 
addends. When the students found that the factorization of the augends was easier, the students divided the 
numbers of the augends into two sets so that they could make ten by adding the numbers with the addends.  

6) For the factorization of the addends and the factorization of the augends, if the numbers of the addends and 
the augends were closed and both of the two were too difficult for the students, the numbers should be 
separated into two sets so that the students could use them to make ten. 

 
4.2 Learning about improving the lesson plan 
 
It seemed that open-ended problems on addition could be sufficiently flexible to take into account the students’ different 
mathematical abilities. The mathematical ideas of the students on the addition included the carry digits were involved with 
making ten. The students’ process of thinking was formed of making ten by using the blocks to explain their ideas. 

In the first activity, the students tried to use the blocks as a facilitator to help them find the whole numbers. The 
students understood how to make ten with the numbers included how to count the numbers which brought about the way 
to the use of symbols such as using the factorization of the addends and the factorization of the augends or using the 
factorization of the augends and the factorization of the addends. In the latest activity, the problem solving was begun at 
the beginning of the class. The students did not use the blocks and did not count for answering all the numbers. However, 
the students learned to apply the factorization of the addends and the factorization of the augends or the factorization of 
the augends and the factorization of the addends. Later on, they brought the blocks to apply in the explanation of making 
ten. 

Teachers’ questioning also could encourage developing students’ process of thinking. The teacher asked the 
questions “try to think different ways” or “do you have any other ways for solving this problem?”. These questions were to 
help stimulate and encourage students to put their efforts in thinking for the solutions. After the teacher implied these 
questions in the class frequently, the students tried to develop their thoughts from the concrete ideas such as placing the 
blocks over the objects and counting, counting the numbers one by one, or making ten. These ways brought to the 
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abstract ideas such as using the factorization of the addends and the factorization of the augends or using the 
factorization of the augends and the factorization of the addends. 
 
5. Conclusion 
 
The developing open approach lesson plan about mathematics ideas on addition could give students a sense of 
achievement and fulfillment because it is possible even for students with less mathematical ability to set forth their own 
solutions within their own ability. The materials used in the open approach are very essential to the problem solving and 
the way the students explain or express their ideas. The students are able to understand the problems in the open 
situations by applying the solutions and explaining the ideas. The mathematical ideas of the students are occurred during 
the teacher uses the open approach. The main purpose is to study the thinking process on the addition and the 
explanation of the ideas with the various solutions. Therefore, the students are promoted to develop their thoughts and 
ideas.  
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