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Abstract 
Teacher and teacher trainees have been introduced to practice Thailand Lesson Study incorporated Open Approach 
Model as the problem-solving-based teaching approach for the past two decades. The problem-solving-based 
teaching approach has to begin with posing open-ended problem situation in order to encourage students to solve 
the problem independently using their own method. Therefore, open-ended problem situation design is considered 
a key factor for teachers or teacher trainees to provide sufficient opportunities to students’ learning experiences in 
solving the problems (Inprasitha, 2017). As a result, this research was aimed to use video recordings of classroom 
teaching and experts’ reflection practice to analyze teacher trainees’ abilities in designing open-ended problem 
situations. A total of 10 teacher trainees were selected from the Department of Mathematics (English Program), 
Faculty of Education, Valaya Alongkorn Rajabhat University under the Royal Patronage using a purposive 
sampling technique. A multi-cases study survey research design was employed using a qualitative approach. There 
were four research instruments used, namely lesson plan, video and audio recording, field notes, and interview 
protocol. Data were collected using various sources such as research lesson plans, audio, and video recording as 
well as interviewing. The results revealed that teacher trainees utilized classroom teaching videos to support them 
in clarifying indecisive problem situations, revising the sequence of teaching, and modifying appropriate words 
used in giving the direction of the problem situations. On the other hand, the experts’ reflection video has 
successfully assisted them to have a better understanding of mathematical contents in problem-solving teaching 
approach and teacher trainees’ intention of each action in the learning activities.  
Keywords: classroom teaching video, experts’ reflection video, lesson study, open approach, open-ended problem 
situations 
1. Introduction 
Problem-solving refers to the area of cognitive psychology which deals with the process engaged in solving 
problems (Pal & Poyen, 2017). Hence, the problem-solving approach is defined as students are learning to solve 
mathematical problems independently. Therefore, Santagata, Zannoni, and Stigler (2007) supported the 
importance of promoting a problem-solving approach to teacher trainees (pre-service teachers) who are going to 
be in-service teachers for educational reformation. This is further supported by Inprasitha (2017) and 
Thinwiangthong, Eddy, and Inprasitha (2020). According to Inprasitha (2017), mathematics teachers must 
carefully design and refine lesson plans so that the lessons can serve students with a wide range of learning 
experiences in solving mathematical problems. Moreover, Thinwiangthong et al. suggested that mathematics 
teachers should foster the best possible learning environment in any type of educational activity by posing open-
ended problem situations as an important component of the Open Approach.  
Teacher Education is mainly providing teaching professional development training thus aims to assist teacher 
trainees to translate the theoretical knowledge that they learned to their teaching practices (Darling-Hammond & 
Bransford, 2005; Goodlad, 1990; National Commission on Excellence in Education, 1983). In this line of 
reasoning, teacher education training programs have to prioritize the opportunities to develop teacher trainees’ 
abilities with ample hands-on experiences practically such as classroom teaching observation, lesson planning, 
and teaching experiments so that teacher trainees will be able to translate theory that they learned into teaching 
practices (Hiebert, Morris, Berk & Jansen, 2007; Lampert, Beasley, Ghousseini, Kazemi & Franke, 2010).  
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Since most of the teacher education programs around the world are taken into consideration regarding the 
importance of providing field experiences to teacher trainees (Causton-Theoharis, Theoharis, & Trezek, 2008; 
Ruys, Van Keer, & Aelterman, 2012; van Es & Sherin, 2010), some common characteristics in providing hands-
on learning experiences are found in the teacher education programs. Their common characteristics are as follows: 
Exposure of good teaching examples for creating learning opportunities for teacher trainees and (ii) practical 
training through field experiences to translate theories that they learned into teaching practices (Santagata et al., 
2007). However, there is still limited good learning resources and corrigible reflective perspectives to improve 
teacher trainees’ teaching practices with sufficient knowledge and substantial understanding (Franke & Kazemi, 
2001; Henningsen & Stein, 1997).  
Classroom video recording is widely used as a research tool to visualize the lesson implementation thus gain a 
better understanding of the whole teaching and learning process (van Es & Sherin, 2010). The strength of using 
classroom video recording is researchers can avoid missing some critical moments of students’ performance or 
other related learning evidence because the lesson implementation itself is always complex and various events 
could be emerged simultaneously (Seago, 2004). Moreover, researchers can utilize the flexibilities of using video 
recording as it can be replayed, paused, added the subtitle, and edited functions to support researchers for collecting 
data related to reflection on teaching practices (Calandra, Brantley-Dias, Lee & Fox, 2009; van Es & Sherin, 2010; 
Wang & Hartley, 2003). 
A long-recognized training of lesson preparation which invented in Japan, the so-called Lesson Study has been in 
existence for over 130 years (Tall, 2008). Lesson Study was first introduced and adapted under Thailand 
educational context since the year 2002 encompassing three steps, namely (i) collaboratively design a research 
lesson (Plan); (ii) collaboratively observe the research lesson (Do), and (iii) collaboratively discuss and reflect on 
the research lesson (Inprasitha, 2009). A research lesson is defined as the lesson that the Lesson Study team works 
on, and it is grounded in the research and best practices that team members bring to the process after agreeing upon 
the learning goals (Paul, 2019). For example, the Plan step creates the opportunity for Lesson Study team members 
to deepen their content knowledge, share familiar instructional strategies, and create a bank of innovations. This 
is followed by the Do step which one of the Lesson Study team members is teaching using the research lesson 
while the other team members are observing and recording how student learning is impacted by the lesson design 
and how students react during the task of problem-solving. Finally, the See step requires team members to reflect 
and discuss the supports they provided for students and more importantly, to focus on the barriers to learning that 
may have been occurred in the research lesson (Inprasitha, 2009). The ideas of the Open Approach that introduced 
by Nohda (2000) are aiming at allowing students to learn mathematics in response to their abilities, supplemented 
with a certain degree of self-determination in their learning, which can foster higher-order thinking skills and 
improve the quality of their learning processes for more than two decades. A Thailand Lesson Study Model was 
created by incorporating an Open Approach in the second step of the Lesson Study process as illustrated in Figure 
1 (Inprasitha, 2011; 2014).  

 
Figure 1. Thailand Lesson Study Model 

 
Inprasitha (2004) recommended preparing the context for using the Thailand Lesson Study Model so that 
mathematics teachers would teach using mathematical activity based on open-ended problems with the intention 
to be institutionalized into Thailand’s school culture (Manmai, Inprasitha, Changsri, & Pattanajak, 2020). As a 
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result, the researchers aimed to use classroom video recordings to investigate the intended classroom teaching and 
observation practice using the Thailand Lesson Study Model. This research was aimed to use video recording of 
classroom teaching and experts’ reflection practice to analyze teacher trainees’ abilities in designing open-ended 
problem situations. This will ultimately support the teacher education program in providing a research tool to 
associate teacher trainees’ theoretical knowledge into teaching practices through visible field experiences.  
By the end of this research, researchers could answer the following research questions: 
i) How did the use of classroom teaching video help teachers to observe the research lessons using open-ended 
problem situations in the second step (Do) of the Lesson Study process?  
ii) How could teachers derive the examples of open-ended problem situations from the classroom teaching video 
to discuss in the final step (See) of the Lesson Study process? 
iii) How could teachers utilize the classroom teaching video to revise the following lesson plans with appropriate 
open-ended problem situations? 
iv) What did teachers learn from experts’ reflection videos? 
v) How did teachers revise their lesson plans in designing open-ended problem situations based on the use of 
experts’ reflection videos?  
2. Method 
A total of 10 teacher trainees from the Department of Mathematics (English program), Faculty of Education, 
Valaya Alongkorn Rajabhat University under the Royal Patronage were purposively selected because they have 
been taken those courses related to designing research lessons using open-ended problem situations in preparing 
contexts for implementing Thailand Lesson Study Model. Furthermore, these 10 teacher trainees participated in 
three cycles of the Lesson Study process using three content domains from the Japanese textbooks, namely weight, 
graph, and circle. The Japanese textbooks have been translated into the Thai language and used in more than 200 
elementary schools in Thailand.  
Data were collected using research lesson plans, audio, and video recording while the teacher trainees were 
discussing and planning their research lesson plans, interviewed them after they finished their lesson plans, and 
revising their problem situations. The research procedure consisted of the three steps of the Lesson Study process 
by incorporated the Open Approach. The video recording was used when the teacher trainees collaboratively 
design research lessons as the normal process. However, the classroom videos were used instead of living 
classroom observations while the experts’ reflection videos were used to investigate the reflection on teaching 
practices as the final step of the Lesson Study process.  
The research procedure consisted of three steps as elucidated in Figure 2. The 10 teacher trainees collaboratively 
discussed and determined the goals of the lesson and they agreed to use the three content domains from the 
Japanese textbooks, namely weight, graph, and circle. The researchers started the first cycle of an interview to the 
10 teacher trainees related to the problems that they faced, expected students’ responses toward the problem 
situations, and how to determine the goals of the lesson plans. Then, the 10 teacher trainees watched the classroom 
teaching video before they revised their lesson plans. After they had watched the classroom teaching video, 
researchers conducted the second cycle of the interview. Classroom teaching videos were used when teacher 
trainees finished their research lesson plans following after, they collaboratively discussed and revised their 
research lesson plans. The experts’ reflection video was provided and used to investigate the outcomes of the 
classroom teaching videos by looking into the goal of the lesson, intentions of each action in the classroom, 
students’ ideas that emerged in the problem-solving process, and how teacher trainees would engage for future 
improvement by further discussing and revising their research lesson plans again. Interviews were conducted to 
triangulate the obtained data from the video recording. Figure 2 demonstrates the research procedure using 
classroom teaching videos and experts’ reflection videos. 
 

 
Figure 2. Research Procedure 
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The research instruments used in this research were comprised of the research lessons, lesson plan evaluation 
forms, video and audio recordings, and three sets of the interview protocol. The three sets of interview protocol 
were designed to explore the use of classroom teaching video and experts’ reflection video in improving teachers’ 
abilities in designing open-ended problem situations. The researchers employed a qualitative research design 
seeking to deliver meaning and comprehension focusing on the open-ended problem situations via detailed 
description. In consequence of this, the qualitative design is a compelling method for investigating educational 
problems, which demands to develop a comprehension of complex social settings and the meaning that teacher 
trainees within those settings bring to their real-life experience, which is teacher trainees’ abilities in designing 
problem situations. A multi-cases study was employed as it has an opportunity to bend several methods into 
justified the research design. Data for this qualitative design were typically obtained from different sources such 
as interviews, video recordings of real-life settings, and field notes. The obtained data were analyzed using content 
analysis. 
3. Results 
The results of this research are presented according to the research aim stated above. The 10 teacher trainees were 
labeled as P1 to P10. 
3.1 The Use of Classroom Teaching Video 
After the teacher trainees watched the classroom teaching video, they started to have a deep discussion related to 
designing problem situation issues and tried to have some ideas to revise the problem situations. Therefore, teacher 
trainees tried to understand and determine the sequence of teaching in each learning activity that was shown in the 
classroom teaching video. Besides, teacher trainees tried to explain the differences between the teaching sequences 
in the classroom teaching video and their research lesson plan. After they obtained sufficient information and 
understood well about the problem situations, they started to revise the situations as elucidated in the following 
issues.  
3.1.1 Indecisive Problem Situations  
The results revealed that the 10 teacher trainees are found to have problems understanding the problem-solving 
teaching approach because they are at the initial stage of using the translated Japanese textbooks to be the main 
resources to design the problem situations. Moreover, results also showed that they lacked confidence in designing 
the problem situations and they wondered whether the created situation could provide students with sufficient 
learning experiences. The following examples showed that the teacher trainees were in an indecisive problem 
situation while they designed the research lesson plan. 
(i) Example 1: Lesson of weight 
The teacher trainees tried to design problem situations that would lead students to guess the weight of some stuff 
through their learning activity. They wondered how to introduce those kinds of stuff to their students. Figure 3 
shows the content domain of weight in the translated Japanese textbook.  

 
Figure 3. The Lesson of Weight from the Translated Japanese Textbook 

 
While the teacher trainees could not decide how to design an appropriate problem situation based on the translated 
Japanese textbook, they referred to the classroom teaching video to confirm their indecisive problem situation. 
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The conversation among the five teacher trainees showed that P4 and P5 could decide on designing the problem 
situation after they watched the classroom teaching video. This implies that classroom teaching videos can assist 
teacher trainees in making their decision while they are designing a lesson plan with an appropriate problem 
situation. Table 1 shows the teacher trainees used the classroom teaching videos to confirm their indecisive 
problem situation thus design the problem situation and related teaching materials. 
 
Table 1. The Use of Classroom Teaching Video in Assisting the Indecisive Problem Situations 

Teacher Trainee Verbatim Data
P1 As we talked, firstly, the teacher will ask students about “What have they seen in our 

classroom?” Students answered and then ask them “Which one is heaviest?” I think 
it is ponderous.  

P2 I think so, can we put kinds of stuff that students will guess in a bag and let them 
hold it instead of a bowl of water?

P3 I agree. It will make our students feel excited if we pick items one by one from the 
bag.

P4 From the video, the student gave enough concentration to the situation and got 
their own problem.

P5 I think it is compact and we can select the kinds of stuff that we want. 
 
Moreover, results also revealed that teacher trainees discovered the ideas and adapted the ideas from classroom 
teaching videos while they were preparing learning materials for the designed activities. Figure 4 shows that a 
teacher trainee gradually pulled out covers to show students the learning materials were the ideas derived from 
classroom teaching video.  

 
Figure 4. The Ideas of Using Learning Materials that Derived from the Classroom Teaching Video 

 
3.1.2 Sequence of Teaching  
Results revealed that the teacher trainee wound not intervene with students while they were thinking and solving 
the mathematical problems. Obviously, teacher trainees would provide students guidance by giving students more 
hints or breaking down the problem-solving process to assist students to complete the problem situation. The 
results from the research lesson plan showed that teacher trainees were facing some obstacles on how they could 
support their students to use the learning materials. They realized that if they give their students the learning 
materials, and tell them how to use them directly, it will disrupt the problem-solving process because students will 
get the answer. The following example indicated that classroom teaching video has successfully provided them 
sufficient information to decide the sequence of teaching in their research lesson.  
(ii) Example 2: Lesson of circle 
Students were required to explain the ways to find standing points in an in-ring tossing game that everyone will 
have equal chances to win. Students have to use some materials to assure that the distance from the pole to every 
student is equal. Teacher trainees shared their ideas on the sequence of teaching when they could send students 
rope or wooden stick to measure distance. They planned to give students a stick after they ordered students to stand 
in three forms like the forms suggested in the translated Japanese textbook to make sure that students would 
understand the meaning of the circle as shown in Figure 5.  
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Figure 5. Students’ Ideas of on Ring Tossing Activity as Suggested in Translated Japanese Textbook 

 
Table 2 demonstrates the results of teacher trainees’ discussion about the sequence of teaching after they have 
watched the classroom teaching video. According to the conversion among the teacher trainees, they used the 
classroom teaching video to revise the sequence of teaching to assist their students in solving mathematical 
problem situations without their interventions. They also guaranteed that students would need teaching material to 
make the same distance by discovering through classroom teaching video in terms of teaching image and students’ 
responses.  
 
Table 2. The Use of Classroom Teaching Video in Assisting Teacher Trainees on Sequence of Teaching 

Teacher Trainee Verbatim Data 
P6 I think there are too many sequences in our lesson plan. Our students are different from 

Japanese children. 
P7 I think it is not about difference, but the textbook and video have shown that students can 

think and solve problems freely. 
P8 It means that we have to prepare everything as much as possible. 
P9 I agree. If they want to stand in a straight line, square, or round the pole, we will allow 

them. 
P6 How about the stick? 
P10 We will let them find a way to confirm everybody gets the same distance as shown in 

the video. The teacher let their students present their way, stand around the pole by 
holding hand then move, everyone step backward from the pole. Teachers wait until their 
students ask for the rope so we will encourage students to find the way and wait for 
them. 

P7 Reduce time for arranging the 4 forms to increase time in the proof process. 
 
3.1.3 Words Using to Provide Direction  
The results showed that classroom teaching video has successfully provided guidelines to lead teacher trainees to 
create directions of a problem situation by using the appropriate words that could give the command to the students 
to do something directly. For example, in a lesson on the circle, teacher trainees designed appropriate words used 
to give directions to command students to arrange standing in points that students want, such as straight line, square 
shape, circle shape, and circle shape with measuring distance. The results revealed that teacher trainees started to 
gain their new ideas to give appropriate directions while students may respond in various ways after they watched 
the classroom teaching video. Moreover, teacher trainees are found to be influenced by the classroom teaching 
video and decided to change the words in the same direction as shown in the classroom teaching video: “Find the 
position for the tossing ring that everybody can get equal chance to finish target”. Besides, they realized that some 
directions such as “How did you know?” are more friendly to respond to than “Explain why it works.” or “How 
do they relate?” because it is more familiar to students.  
3.2 The Use of Experts’ Reflection Video 
The results revealed that teacher trainees spent more time discussing the contents of the experts’ reflection video 
after they watched the experts’ reflection video. Besides, the experts’ reflection video has successfully provided 
some ideas that they did not realize before. For example, in a lesson of the circle, students held each other’s hands 
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and moved to stand around the pole. In traditional teaching, students could be seen that they had already understood 
what circle is, but experts’ perspective provided more insight into mathematical concepts related to the activities 
students participated in, as shown in the following protocols: 
 
Table 3. New Ideas Created from Experts’ Reflection Video 

Teacher Trainee Verbatim Data 
P3 From the experts’ talk about holding hands to form a circle, students have already 

known the circle, but they might not know how to create a valid circle. Teachers have 
to retain students in their problems that are how to make everyone have the same distance, 
which shaped students’ thinking about a tool to measure standing points. As we work on 
our own, we do not know how the child will need this tool. 

 
Another significant result derived from the experts’ reflection video indicated that teacher trainees discussed the 
link between the sequence of teaching and the knowledge gained to help students be able to gradually connect 
from the real world to the mathematics world as reflected in the lesson on weight. Table 4 displays the related 
protocol to support this issue.  
 
Table 4. New Ideas Created from Experts’ Reflection Video 

Teacher 
Trainee 

Verbatim Data 

P8 The first activity, lifting a bowl of water, I think is not related to this lesson until an expert said 
that everybody has different feelings while they are lifting the bowl, someone feels it is heavy but 
someone not, so weight is hard to understand and express. I have just realized from experts that 
they designed three parts of sequences to provide tools step by step in order to lead students 
understanding of weight by observation, touching and lifting, and using elastic strings.

 
In sum, the researchers found that the use of classroom teaching videos is beneficial to teacher trainees as they 
start to revise their initial problem situation and make necessary modifications after they have watched the 
classroom teaching video. On the other hand, the experts’ reflection video is more helpful in providing a better 
understanding of teaching that they must perform in their classroom.  
4. Discussion 
The results of this research imply that both classroom teaching videos and experts’ reflection videos assist teacher 
trainees in designing open-ended problem situations. Classroom teaching videos can be used as resources to 
confirm their indecisive problem situations to design the problem situations and related teaching materials. 
Moreover, teacher trainees also are found to use classroom teaching videos to revise the sequence of teaching so 
that students can solve the problem situations without teacher trainees’ intervention. On top of that, classroom 
teaching videos can provide guidelines to teacher trainees to create suitable instruction and command to direct 
their students through a comprehensive designing the directions for problem situations.  
On the other hand, the experts’ reflection video has given more detailed information to teacher trainees to 
understand classroom practices, mathematical activities, and words selection to make up the directions that are 
familiar to students’ experience which may help them to approach their authentic problems to solve on and for their 
own. 
Acknowledgments 
This research work was supported by the Centre of Excellence in Mathematics, The Commission on Higher 
Education, Thailand, and The Centre for Research in Mathematics Education (CRME), Khon Kaen University, 
Khon Kaen 40002, Thailand, and the contents of this manuscript are derived from the first author’s doctoral 
dissertation thus fulfilling the Ph.D. requirement of Khon Kaen University.  
References 
Calandra, B., Brantley-Dias, L., Lee, J., & Fox, D. (2009). Using video editing to cultivate novice teachers’ practice. 

Journal of Research on Technology in Education, 42, 73-94. 
https://doi.org/10.1080/15391523.2009.10782542 



ier.ideasspread.org   International Educational Research Vol. 4, No. 1; 2021 

 53 Published by IDEAS SPREAD 
 

Causton-Theoharis, N., Theoharis, G., & Trezek, B. (2008). Teaching pre-service teachers to design inclusive 
instruction: A lesson planning template. International Journal of Inclusive Education, 12, 381-399. 
https://doi.org/10.1080/13603110601156509 

Darling-Hammond, L., & Bransford, J. (Eds.). (2005). Preparing teachers for a changing world: What teachers 
should learn and be able to do. San Francisco, CA: Jossey-Bass. 

Franke, M. L., & Kazemi, E. (2001). Teaching as learning within community of practice: Characterizing generative 
growth. In T. Wood, B. S. Nelson, & J. Warfield (Eds.), Beyond classical pedagogy: Teaching elementary 
school mathematics (pp. 47-74). Mahwah, NJ: Lawrence Erlbaum. 

Goodlad, J. I. (1990). Teachers for our nation’s schools. San Francisco, CA: Jossey-Bass. 
Henningsen, M., & Stein, M. K. (1997). Mathematical tasks and student cognition: Classroom-based factors that 

support and inhabit high level mathematical thinking and reasoning. Journal for Research in Mathematics 
Education, 28, 524-549. https://doi.org/10.2307/749690 

Hiebert, J., Morris, A., Berk, D., & Jansen, A. (2007). Preparing teachers to learn from teaching. Journal of Teacher 
Education, 58, 47-61. https://doi.org/10.1177/0022487106295726 

Inprasitha, M. (2004), Teaching by using open approach in mathematics classroom of Japan. KKU Journal of 
Mathematics Education, 1, 3. 

Inprasitha, M. (2009). Lesson study: Innovation for developing teacher and students. Doctor of Education thesis. 
Khon Kaen, Thailand: Khon Kaen University.  

Inprasitha, M. (2011). One feature of adaptive lesson study in Thailand: Designing a learning unit. Journal of 
Science and Mathematics Education in Southeast Asia, 34(1), 47-66. 

Inprasitha, M. (2014). Processes of problem solving in school mathematics. Center for Research in Mathematics 
Education (CRME), Faculty of Education, Khon Kaen University, Thailand: Pen printing. [in Thai] 

Inprasitha, M. (2017). Lesson Study and Open Approach innovations for enhancing classroom quality and kyozai 
kenkyu in Lesson Study and Open Approach. Paper presented at Workshop for School Teachers in the Project 
of Students’ Mathematical Higher Thinking Development in Northeastern of Thailand, Khon Kaen University, 
Khon Kaen, Thailand. [In Thai] 

Lampert, M., Beasley, H., Ghousseini, H., Kazemi, E., & Franke, M. (2010). Using designed instructional 
activities to enable novices to manage ambitious mathematics teaching. https://doi.org/10.1007/978-1-4419-
0594-9-9_ 

Manmai, T., Inprasitha, M., Changsri, N., & Pattanajak, A. (2020). Development of reasoning habits through 
Lesson Study and Open Approach teaching practices. International Educational Research, 3(2), 29-36. 

National Commission on Excellence in Education. (1983). A nation at risk: An imperative for educational reform. 
A Report to the Nation and the Secretary of Education United States Department of Education.  

Nohda, N. (2000). Teaching by open-approach method in Japanese mathematics classroom. Proceedings of the 
Conference of the International Group for the Psychology of Mathematics Education (PME), Hiroshima, 
Japan, July 23-27, Volume 1, ERIC ED 466 736. 

Pal, A., & Poyen, E. F. (2017). Problem solving approach. International Journal of Advanced Engineering 
Research and Science, 4(5), 184-189. https://doi.org/10.22161/ijears.4.5.29 

Paul, A. B. (2019). Personalized professional development: Lesson Study helps teachers improve by focusing on 
collaboratively planning and revising a single lesson. Retrieved from Lesson Study: Personalized, Research-
Based Professional Development | Edutopia 

Ruys, I., Van Keer, H., & Aelterman, A. (2012). Examining pre-service teacher competence in lesson planning 
pertaining to collaborative learning. Journal of Curriculum Studies, 44. 
https://doi.org/10.1080/00220272.2012.675355 

Santagata, R., Zannoni, C., & Stigler, J. (2007). The role of lesson analysis in pre-service teacher education: An 
empirical investigation of teacher learning from a virtual video-based field experience. Journal of 
Mathematics Teacher Education, 10, 123-140. https://doi.org/10.1007/s10857-007-9029-9 

Seago, N. (2004). Using video as an object of inquiry for mathematics teaching and learning. In J. Brophy (Ed.), 
Advances in Research on Teaching Volume 10: Using Video in Teacher Education. London, UK: Emerald 
Group. 



ier.ideasspread.org   International Educational Research Vol. 4, No. 1; 2021 

 54 Published by IDEAS SPREAD 
 

Tall, D. (2008). Using Japanese lesson study in teaching mathematics. The Scottish Mathematical Council Journal, 
38, 45-50. 

Thinwiangthong, S., Eddy, C. M., & Inprasitha, M. (2020). Mathematics teachers’ abilities in developing formative 
assessment after the introduction of lesson study and open approach innovations. Malaysian Journal of 
Learning and Instruction, 17(1), 101-132. 

van Es, E., & Sherin, M. (2010). The influence of video clubs on teachers’ thinking and practice. Journal of 
Mathematics Teacher Education, 13, 155-176. https://doi.org/10.1007/s10857-009-9130-3 

Wang, J., & Hartley, K. (2003). Video technology as a support for teacher education reform. Journal of Technology 
and Teacher Education, 11(1), 105-138. 

 
Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


