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Abstract  
This study examined the impact of utilizing video recordings of early math and science integrated lessons within an 
adapted Lesson Study model to improve the quality of lessons and strengthen collaborative, reflective practices 
among early childhood teachers in training. Participants were undergraduate students enrolled in an early childhood 
math and science course. The adapted Lesson Study model was developed by the instructor to be utilized for a field-
based project within the course. The study used a mixed-methods, action research model. Lesson Plans of six 
collaborative groups of participants were quantitatively evaluated using a rubric and reflection notes were analyzed 
using content analysis. In addition, an open-ended questionnaire was used to determine the change in individual 
participant beliefs about the lesson planning process. Results indicate that the use of video recordings improved the 
quality of the lessons and strengthened collaboration and reflective practices among participants.  
 

Introduction 
The evidence supporting the importance of educational experiences in the early childhood years continues to 

grow. A key component in ensuring the quality of early childhood programs is the quality of the teacher (Camilli, 
Vargas, Ryan, & Barnett, 2010; Schweinhart, 2004; U.S. Department of Health and Human Services, 2010; Wong, 
Cook, Barnett, & Jung, 2008). Although various factors play a role in fostering teacher quality, teacher preparation 
programs have a major responsibility and opportunity to make a difference. One practice that has been linked to 
improved teacher quality is the practice of reflection. Reflection can be defined as "the ability to persistently and 
carefully consider what and how we are teaching, and to reflect on our actions as teachers to determine what works 
best for our students" (Myers, 2012, pp. 1). Reflection is also a vital component of learning how to teach. For this 
reason, training early childhood teachers to be reflective practitioners has become an important focus in teacher 
education programs. 

One method that holds great promise for developing reflective practice and increasing the quality of teachers at 
all levels is Lesson Study. Lesson Study is a collaborative process whose purpose is to improve teaching and 
learning by allowing teachers to work collaboratively to plan a lesson, deliver the lesson, reflect on the lesson 
effectiveness, revise the lesson, and then repeat the process. Lesson Study engages teachers in a process of 
systematically examining their teaching to become more effective teachers (Myers, 2012). Lesson Study, called 
"Jugyokenkyu" in Japanese was first introduced in Japan and literally translates to "the study of teaching" 
(Takahashi, Watanabe, & Yoshida, 2006). Typically, the Lesson Study process involves a group of teachers and 
possibly others with advanced knowledge of the content, planning a lesson together that is focused on a specific goal 
or objective (Dubin, 2010). Next, one teacher teaches the lesson while the others observe and evaluate the lesson and 
its implementation. The group then meets together, analyzes the information, revises the lesson, and then another 
teacher teaches the revised lesson. The cycle of teaching, observing, analyzing, and revising continues until the 
group agrees that the revised lesson meets the desired objective. In Japan, these revised lessons are often published 
and shared with other educators (Lewis, Perry, Hurd, & O'Connell, 2006). 



 

While research on the use of Lesson Study with practicing teachers has shown improved teacher effectiveness, 
increased teacher knowledge, and improved student learning (Dubin, 2010; Lewis, Perry, Friedkin, & Roth, 2012; 
Lewis & Tsuchida, 1997; Waterman, 2011); the research on the effectiveness of using lesson study during teacher 
preparation is more limited. However, the few studies conducted showed that Lesson Study could be an effective 
tool for allowing teacher candidates to participate in collaborative planning, reflective practice, and meaningful 
inquiry (Chassels & Melville, 2009; Cohan & Honigsfeld, 2006; Dotger, 2011; Gurl, 2011; Marble, 2006). 
Specifically, teacher candidates who participated in Lesson Study indicated increased confidence in both the 
planning of the lesson and on the evaluation of student learning (Iksan, Zakaria, & Daud, 2014). In addition, 
preservice candidates indicated that through the process of planning, teaching, observing, and reflecting during the 
Lesson Study process; their own knowledge of the lesson content increased (Iksan, Zakaria, & Daud, 2014). Another 
study on the use of Lesson Study with teacher candidates identified the opportunities for deep conversations about 
teaching and learning as well as the collaborative reflection about lesson implementation and student learning were 
the biggest benefits of participating in the Lesson Study process (Wilcox, 2013). Cohan and Honigsfeld (2006) 
assessed the effectiveness of using the Lesson Study approach with teacher candidates. The results indicated that 
Lesson Study was an effective tool in increasing teacher candidate skills and confidence in lesson planning, lesson 
presentation, and evaluation. Lesson Study provides the opportunity for teacher candidates to connect theory and 
practice, and to integrate new and previous learning, both essential components of the reflective process (Myers, 
2012). With the collaboration and reflection embedded into the Lesson Study process, teacher candidates are 
expected to think critically about teaching and learning and discover gaps in their own knowledge (Lewis, 2002). 

 
Adapted Lesson Study Approach 

The Lesson Study model is typically used in school settings with in-service teachers. It employs four repeated 
components: study, plan, do and reflect (Lewis & Perry, 2017). As this model was used for an undergraduate course 
assignment, an adapted version was employed:  The “study” component was incorporated in the first eight weeks of 
the course.  The plan, do, and reflect components of the Lesson Study were organized into three phases and three 
cycles.  

The three phases of the first cycle are described below. Phase 2 of this first cycle is where the technology was 
incorporated. 

● Phase 1 – "Plan the Lesson ": Participants were instructed first to identify an integrated lesson that 
incorporated math and science concepts that were aligned with State standards. They were permitted to 
use existing lesson plan or adapt or create their own. 

● Phase 2 – “Observe the Lesson”: In typical lesson study models a teacher would present the lesson to 
children while other teachers observed.  Our adaption was to have one member of the group present the 
lesson to the rest of the group and digitally record the lesson.   

● Phase 3 – “Analyze the Data and Discuss the Lesson”: Participants were then required to view the video 
recording of the lesson, take notes of what they observed and discuss their observations and suggestions 
for improvement of the lesson.   

The second cycle, began with the revised lesson from the first cycle. This cycle represented the typical method 
of Lesson Study and involved presenting the lesson to a group of children.   

For the third cycle, participants presented the lesson to their classmates, to share their revised lesson and to 
receive additional feedback.   

 In all, the participants presented, studied, and revised their lesson from three situations: digitally recorded and 
to their own small group, to a group of children, and to their colleagues (the whole class) at the end of the semester.  
This distinguishes it from a typical Lesson Study wherein the lessons are all done in classrooms with children.   
 
Purpose and Research Questions 

The purpose of this study was to examine the impact of an adapted Lesson Study approach that incorporated the 
use of video recordings. Specifically, this study examined the following research questions: 

● How did an adapted Lesson Study, which used video recordings of lessons impact the participants’ 
reflective practice? 

● How did an adapted Lesson Study which used video recordings of lessons impact the participants’ 
development of quality math lessons? 

● How did an adapted Lesson Study which used video recordings of lessons impact the participants’ lesson 
planning process? 
 

Methods 



 

Research Design 
A mixed-methods, action research model was used for this study. Quantitative data included evaluation of 

lesson plans using a rubric. The qualitative data were collected via an open-ended questionnaire about the planning 
process and final class project binders which included participant reflections and lesson plans with edits. Content 
Analysis was conducted for the qualitative data and coded for patterns and themes using structural and deductive 
coding methods.  

 
Study Procedures 

Participants were assigned a Lesson Study project for their field-based assignment. They watched videos, read 
articles, and had small group and large group discussions to understand the Lesson Study process.   Participants 
were divided into six groups. Six participants who were currently employed with an early childhood program were 
placed in separate groups, and the remaining participants were randomly placed in each of the six groups.  This was 
done to ensure that one member of the group was employed at a program where the lesson could be presented to 
children.  Participants then completed the adapted Lesson Study cycles as described earlier. Surveys, assessments, 
and discussions on the impact of the Lesson Study were conducted in the final class meetings.   

 
Findings 

To become reflective practitioners, teacher candidates must construct meaning by participating in actual 
teaching experiences while engaging in critical dialogue with peers in order to scaffold new understandings 
(Feldman, Divoll, & Rogan-Klyve, 2013; Hudson, 2004). A deductive content analysis was conducted on the 
revision notes of the lessons to identify how the adapted Lesson Study impacted reflective practices.  The structure 
of the analysis was operationalized based on the National Association for the Education of Young Children 
(NAEYC) Standards for Initial & Advanced Early Childhood Professional Preparation Programs (NAEYC, 2011). 
Based on these standards four themes were identified and several categories within those themes:   
 

• Content (C) – reflections on what was being taught 
o Self-mastery of Content (C-SM) 
o DAP of Content (C-DAP) 

• Teaching Strategies (TS) – reflections on how concepts were taught  
o DAP of Strategy (TS-DAP) 
o Student Response/Behaviors (TS–R) 

• Student Learning (SL) – reflections on students’ understanding  
o Student Engagement/Motivation (SL-E) 
o Student Mastery of Standard (SL-M) 
o Student Demonstration of Critical Thinking (SL-CT) 

• Decision Making (DM) – reflections that indicate changes or affirmations of decisions 
o Identifying problems (DM-P) 
o Consideration of Alternatives (DM-A) 
o Assessment of Change Made (DM-C) 

 
  To ascertain the specific impact of video recordings, the analysis was conducted on the revision notes made 

after the first cycle in the adapted Lesson Study which involved recording and reviewing a video recorded lesson 
presentation. Initial analysis indicates that the theme of "Decision Making" had the highest number of incidences 
with 54 comments/changes across the six submissions.  Examples include statements such as: 

• “Try to refrain from using the word “Easter” to be culturally responsive” 
• “Children may want to ‘throw’ items. Provide ‘rules’ before lessons”  

This finding indicates that members of the groups were open to identifying what changes were needed and 
discussing decisions that were made. The use of the recording appears to have assisted the participants in identifying 
the problems within the lessons and identifying potential solutions. This is an important finding as it demonstrates 
that the participants were not hesitant to change what had already been decided to improve the lesson. 

The theme of “Student Learning” was coded 34 times. Statements included:   
• “Have children pick the number of pauses between lightning and thunder” 
• “Relate the shapes to something they would see in room or community”  
The two themes that were least reflected within the notes were “Teaching Strategies” (17) and “Content” (15) 

The notes that were coded the theme of “Content” primarily focused on terminology. Participants stated things like: 



 

• “Prediction is a guess”  
• “Once we saw the book we realized more words may need to be explained and defined…added Survive, 

Space, Protection” 
The reflection notes coded in this theme also demonstrated some misconceptions in the content. Notes contained 
statements such as:  

• “Chemical reaction – two things put together that make something happen”  
• “Teacher will explain weight is determining factor sink/float”  

As part of the lesson study process participants needed to first identify the specific content focus for the lesson.  
They were required to align the lesson with the standards.  Thus, it was not surprising that the content of the lesson 
was not an area that had a high amount of reflection.  While there is little research on the actual math and science 
competencies of early childhood teachers, we know that many consider these subjects to be difficult (Isenberg, 
2000).  The members of the group may not have been willing to comment on concepts due to their own uncertainty 
of the accuracy of the suggestions.    

A modified version of a rubric published through the National Council on Teacher Quality was utilized to 
assess the quality of the lesson plans (Lesson Plan Rubric, n.d.). The rubric had seven dimensions: Content, 
Instructional Strategies, Assessment, Organization and Development, Mechanics, Integrated Curriculum Standards, 
and Resources. Within each dimension, lessons were scored on a scale of 0-3. In order to assess the impact of the 
video recording on the development of the lesson plans, an analysis was done comparing the rubric scores of the 
first draft of the lesson and the draft created after the video viewing and reflective process.  Initial analysis indicates 
a 57% gain in overall scores. The analysis also indicates the weakest dimensions in the first drafts of the lessons 
were in the areas of assessment and instructional strategies.  Interestingly, these were also the two dimensions that 
had the greatest gains in the versions after the video recording.  The strongest dimensions in the first draft were in 
Integrated Curriculum Standards and Mechanics.  Across all seven dimensions, there were gains in scores with an 
average percentage increase ranging from 0% (Integrated Curriculum Standards) to 500% (Instructional Strategies). 
This finding indicates that video recordings positively impacted the quality of the lessons. See Figure 1. 

 

 
 
Figure 1. Lesson Plans: Mean Rubric Scores by Dimensions.   
 
 Analysis of participants' responses to the open-ended questionnaire on lesson planning given before beginning 

the adapted Lesson Study and again after the completion of the adapted Lesson Study reflect several key areas of 
change in how they perceived the lesson planning process. Responses to each of the five questions were coded for 
patterns and themes. The number of participants whose response to questions included one of the coded themes was 
then tallied and converted into a percentage based on the total number participants (see Table 1). Several changes in 
the participants' perception of lesson planning were of particular interest. Before completing the adapted Lesson 
Study, 54.55% of participants indicated that the best process of creating a lesson was alignment to the standard. One 
participant stated only, "follow the standard." While we know that alignment to applicable standards is important, it 
doesn't speak to how a teacher is to accomplish this alignment. After the adapted Lesson Study, more participants 
indicated themes such as "working with peers" (36.36%) and "getting ideas from the children" (22.73%). One 
interesting increase was the in the theme "practicing the lesson." None of the participants had this response prior to 
completing the adapted Lesson Study project; however, afterwards, 9.09% of the participants indicated this as the 
best process for planning lessons. One participant responded, "practicing the lesson with your co-teachers before 
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you teach it to children." Another interesting increase was in response to Question 4 on evaluating effectiveness. 
None of the participants included this theme in their pre- responses, but 4.55% included it as one of their post 
responses as a way to evaluate the effectiveness of a lesson. One participant responded, "using Lesson Study - have 
other teachers observe multiple times." Finally, the increase in the theme of "revising" the lesson was of interest. In 
the post response, a participant commented, "[after the lesson] the lesson plan should be reviewed so that it can be 
improved." Overall, the responses to the questionnaire support the findings of Cohen and Honigsfeld (2006) in that 
early childhood teacher education students were not only able to work collaboratively to design and refine a lesson, 
but began to view lesson planning as a collaborative process that includes input and feedback from peers.   

 
 

Conclusions 
The purpose of this study was to examine the impact of utilizing video recordings as part of an adapted Lesson 

Study project in improving the quality of lessons and strengthening collaborative, reflective practices in an 
undergraduate math and science course.  This project resulted in an effective method of implementation of the 
Lesson Study approach. An analysis of the lesson notes indicated high-quality reflective activities.  Results indicate 
that the use of video recordings enabled participants to critically reflect on the decisions made during the 
development of the lesson.  Participant reflections also focused highly on student learning.  These reflective 
activities resulted in higher quality lessons.  Also, participants' perceptions of lesson planning indicate a change in 
their thinking about lesson planning as a collaborative process. The findings of this study provide evidence of an 
effective model of teaching lesson development.  The adapted lesson study model encourages reflective, iterative, 
and collaborative lesson development resulting in more effective and appropriate teaching.   
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