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Abstract

Background: This paper introduces lesson study and its development, de-
tailing the existing lesson study system in Chinese universities and some of its
problems. Design: Based on the real situation in universities and lesson study
theory, a theoretical framework for lesson study is proposed to strengthen the
current system. Methods: The framework comprises four stages: pre-class,
in-class, after-class, and feedback. Given the diversity of university courses
and the relationships between research work, teaching work, and other uni-
versity work, a simple lesson study group system that includes an administra-
tive group, several academic groups, and a sub-group for each course is in-
troduced here. Results: Students’ grades and academic interests have im-
proved significantly. Conclusion: Lesson study in universities improves stu-
dents’ learning, teachers’ learning and teaching, and research work.
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1. Introduction

Lesson study is a teaching improvement process that has its origins in Japanese
elementary education, where it is a widespread professional development prac-
tice. Working in small groups, teachers collaborate to discuss learning goals,
plan actual classroom lessons (called “research lessons”), observe how these les-
sons work in practice, and then revise and report on the results so that other

teachers can benefit (http://en.wikipedia.org/wiki/Lesson study). Lesson study

gained worldwide attention in 1999 when researchers working on the Third In-
ternational Math and Science Study brought ethnographic accounts of lesson
study to a broad public audience. Lesson study came to be viewed as a way of

building a professional knowledge base for teaching and improving teaching and
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learning (Stigler & Hiebert, 1999; Yoshida, 1999; Lewis, 2009). Developing in-
novations in teaching and learning by focusing on the process of developing and
sharing good practices was more important than importing good practices from
other places (Inprasitha, Isoda, Wang-Iverson, & Yeap, 2015; Boonsena et al.,
2019). In this paper, a theoretical framework for university-level lesson study is
proposed based on the real situation in universities and the theory of lesson
study. First, lesson study is introduced, and the existing system of lesson study in
Chinese universities and its problems are described. A detailed framework for
lesson study in universities is introduced and explained, and a case of lesson

study in a Chinese engineering university is presented.

2. Lesson Study

Lesson study is a practice that encourages teachers to collaborate in setting goals
and designing lesson plans, and improving student learning outcomes through
observing, reflecting, and sharing. Through cooperative lesson study, teachers
can understand a lesson in more depth, and can thus improve and stimulate
student learning. The common feature of lesson study is the observation of live
classroom lessons by a group of teachers who collect and collaboratively analyze
data on teaching and learning (Lewis, 2002a, 2002b; Lewis & Tsuchida, 1997,
1998; Wang-Iverson & Yoshida, 2005; Lewis, 2009). When lesson study is con-
ducted on a school-wide basis, improvement is continuous and occurs in more
than one classroom. All teachers in the school benefit from building on each
other’s knowledge and ideas. The process of learning through inquiry and dis-
cussion about classroom teaching also helps teachers to build their sense of pro-
fessional authority (Linn, Lewis, Tsuchida, & Songer, 2000). According to Ste-
panek et al. (2006), the process of lesson study includes setting goals (both short
and long-term); planning the lesson collaboratively; teaching, observing, and
debriefing; revising and re-teaching (after discussion and modification of the

lesson); and reflecting and sharing results.

3. Existing Lesson Study System and Problems in
Universities in China

Basic lesson study systems are in place in some Chinese universities. For exam-
ple, course-based group teams are formed to discuss the objectives of the course,
the major knowledge points, the syllabus design, and the fulfillment of syllabus
targets. Lesson plans are shared among teachers and a consensus on approach is
achieved. There is also some peer observation of teaching, and a peer observa-
tion report table is generated. This report includes areas such as how the teacher
speaks, the content that is taught, and any suggestions that the observer may
have. Questionnaires are also distributed among students to ask them what
knowledge they have obtained from the lesson and how they rate the teacher’s
teaching. The main focus of the teacher’s teaching, peer observation, and student

questionnaire is to improve the teacher’s pedagogical methods. There is then a
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debriefing and reporting session. During this process, the teacher listens to the
observer’s report and tries to understand his or her faults and how the teaching
methods used could be improved next time.

After modifying the lesson under the guidance of the observer (usually an
older teacher or leader), the teacher re-teaches the lesson in the next class. There
are then meetings among teachers to discuss successes and failures and to share
experiences. Throughout this process, the focus is on how to improve teaching
methods, the kind of knowledge that is being taught and that should be taught,
methods for teaching actively, lesson organization, and how to ensure that the
lesson runs smoothly. However, some important points are ignored, such as how
students can be encouraged to achieve and to learn more effectively, and how
collaboration among teachers can drive collective improvement beyond simply
identifying current drawbacks. There is also a need for a more compact and sys-
tematic operation. This requires a change in emphasis from teachers as individ-
uals to the lesson including its content, the instruction, and the students, with
the most important element being cooperation in both teaching and learning.
This will require spending more time and effort on lesson research. The next
section covers how a lesson that is understood easily and deeply by students can
be created, and how teachers can be encouraged to work and engage with each

other.

4. A Theoretical Framework for Lesson Study in Universities

Based on the real situation and guided by lesson study theory, a theoretical
framework is proposed for collaborative teaching in universities. Universities are
venues for research, teaching, and other work, which sets them apart from mid-
dle or high schools. This means that lesson study in a university has distinct
characteristics. Figure 1 presents the proposed framework for lesson study in
universities.

The lesson study process comprises four stages: pre-class, in-class, after-class,
and feedback. In the pre-class stage, a research group is formed with professional
and administrative support. The group includes as many teachers as possible
who are associated with the particular academic field. The group members
should be involved in research projects that support the lesson research. This

means that members of the group must have undertaken professional research

Studen{ observation
Lessong research peery observation

Pre-class Lesson content | In-class student tests results | After-class
Lesson plan "L T observation data  ~——
Instruction

Revised|lesson

data analysig results
feedback

Figure 1. Theoretical framework of lesson study in the university.
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work or related projects that support the lesson research and lesson develop-
ment. Professional development or outcomes such as the publication of research
papers or the production of reports are required. This will encourage group
members to improve their professional development and deepen or broaden
their knowledge. Once the group has been formed, a detailed, clear, and man-
dated procedure for its operation should be devised. During this stage, the lesson
content, lesson plan, and instruction are designed according to the course sylla-
bus and goals, including both short-term and long-term goals. Some suggestions
are made about lesson plans and instruction. Additional probes may be de-
signed, such as questions based on the lesson content, to provide feedback in-
formation for teachers and observers. Based on this feedback, teachers can mod-
ify their teaching methods, expression, and techniques to improve student un-
derstanding, and observers can obtain more information about the lesson con-
tent, lesson plan, and instruction to determine the rationality and validity of
their work and to understand the students and teacher better. In designing the
lesson plan and the lesson process, both the big picture and the detail must be
borne in mind, and the flexibility of the lesson is paramount. Every objective,
criterion, and standard must be set clearly and precisely to achieve reliable and
valid data to understand the outcomes of the lesson.

In the in-class stage, the teacher teaches the class according to the lesson plan
and lesson process, and observations are made from various perspectives. Peer
observations focus on the lesson plan and instruction, and the students’ res-
ponses. Student observations focus on what students learned from the lesson and
whether they have mastered the main points of the lesson. Observation ques-
tionnaires may be used to solicit feedback. For peer observers, the questions may
address how the whole class is progressing, whether the lesson content is being
transmitted clearly through the lesson plan and instruction, whether the lesson
process and probes are rational, whether the students’ responses are active or
passive, and whether students are interested or bored in what is being taught.
For the student observers, the questions may address what they have learned
from the lesson, how well they have understood what was being taught, whether
the questions asked helped them to deepen their understanding, and how the in-
struction and lesson process helps them to understand the lesson content. In the
class, small individual tests or written questions can be set to determine student
understanding of the lesson. The teacher should be encouraged to respond ac-
tively and flexibly to students and to focus on the outcomes of the lesson study.
Both the teacher and the observer can also be thought of as learners, and they
may obtain novel or special practical teaching and learning outcomes. This is
certainly a part of the lesson study.

In the after-class stage, the lesson research group or team collects the data
from the class observations and analyzes it. In the analysis, it is best to focus on
the majority of students. Special arrangements may be required to analyze the

outcomes for minority students, but that is beyond the scope of this paper.
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Analysis and assessment after class are very important, as they determine how
the lesson will subsequently develop. From the students’ test results or written
answers it is possible to find out whether the students have mastered the lesson
content. This reflects the understanding of the class as a whole. By comparing
this outcome with the comments of the student observers, a detailed picture of
the students’ understanding, responses, and attitudes can be obtained.

These data will help teachers to understand the lesson from the students’
perspective. The teacher’s teaching experience and peer observations reflect how
the lesson progressed, and how the students performed from the teacher’s pers-
pective. The analysis can be assigned to other teachers in the group. At this
stage, the teacher’s description or narration of his or her class experience is em-
phasized, because the teacher is the main actor. The class teacher must thus
share his or her experiences and demonstrate any problems to the others and at
the same time will learn from the experiences and suggestions of others in the
group.

The feedback stage involves a debriefing and some revision of the lesson con-
tent, lesson plan, and instruction. Both the lesson data analysis results and the
development of the research project, program, or outcomes are taken into con-
sideration to ensure that the development of the lesson is kept on the right track.
The most important factor in this stage is not merely to revise the lesson, but to
inject more scientific knowledge and methodology into it. The best lesson study
considers not only the teaching methods used for a particular lesson, but also
teaching and learning across the entire academic course.

Lesson study should not be conducted in isolation: a school-wide group or
groups based on academic fields should be encouraged. Here, a simple system
for establishing lesson study teams in universities is presented to make lesson
study more efficient and to give it a school-wide range. This system is shown in
Figure 2.

In the system shown here, lesson study is conducted systematically through-
out a university school or department. For it to be thoroughly adopted as part of

a faculty’s culture and to create an atmosphere of collegiality, the sincere and

Administrative group

— T

Group 1 based on Group 2 based on
academic fields academic fields
Group 1 Group 2 Group 1 Group 2
based based on based based
on every every on every on every
course course course course

Figure 2. Lesson study group system.
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practical participation of the dean and vice-deans is essential, as has been shown
in various cases in Japanese schools (Ose & Sato, 2000, 2003; Sato & Sato, 2003;
Saito et al., 2008). The school leader or dean is ultimately responsible for ensur-
ing that every student has the opportunity to learn (Sato & Sato, 2003; Saito et
al., 2008) and for promoting teachers’ development. To deepen and implement
lesson study, an efficient administrative level is also needed to arrange the work
schedule in such as way as to give teachers and professors sufficient time for
their research and for lesson improvement. The administrative group controls
the lesson study process. Work arrangements must be clear to ensure that lesson
study is efficient and effective. Interaction between different academic fields and
different courses should of course be encouraged and can be coordinated by the

administrative group.

5. A Lesson Study Case

This section presents a case lesson study of a radar principle course at a Chinese
university. Before beginning the lesson study, we invited some of the top scho-
lars in the field to hold seminars and workshops to share the latest technology
and newest applications of radar knowledge. All of the relevant teachers and
students were invited to join these activities. We also collected much practical
information during the activities. When we began the lesson study, the relevant
teachers and academics involved in projects related to these technologies were
invited to the pre-class meeting.

We first discussed the following questions.

1) What prerequisites do students need for this course?

2) What kind of theory is important for students in this course?

3) How can the latest technology and its applications be included in the les-
son?

4) How can learning abstract theory be made more interesting for students?

5) What can students expect to gain from this knowledge in the future?

The teachers discussed these questions and their answers based on the know-
ledge that they had learned through their projects and information that they had
collected previously. They then proposed some rational answers to the questions.
For example, they decided that the prerequisite knowledge should be electrical,
and a list was made for students’ reference. The teachers also listed the major
theories that the students needed to master, and discussed using more pictures
and practical examples, and videos or films to deliver the course content. To
arouse the students’ interest, we advised the teachers to take them on trips to
factories and research institutes and to set a range of assignments, such as de-
signing a practical electrical system or giving presentations on some applications
of radar systems or their interests related to this course. Based on the long-term
goals and the syllabus, the teachers began to devise detailed lesson plans. Spo-
radically, the teachers met to discuss various issues. All relevant teachers were

invited to attend the first class. It was hoped that the results of the lesson study
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actions would be apprehended from the experience of teaching the lesson. The
observers’ comments would similarly indicate whether the knowledge was
transmitted smoothly and how the students responded to the class. The students’
observations allowed the teachers to collect feedback about what the students
had learned and how their absorption of such abstract knowledge could be
strengthened. For example, when the students were taught about phased array
radar and phased array antenna, they became confused and bored. The teachers
discussed how to encourage students to engage with this knowledge, and ob-
served students in class many times, but, although it was understood that the
knowledge is important, we could not come up with an answer. Finally, we in-
vited an expert who runs army projects and one of his army colleagues to share
their experiences in this area with the students. The students then became inter-
ested and understood the concepts more easily. This highlights that the broa-
dening and deepening of the course are important both for teachers and stu-
dents. After the lesson, and based on the analysis of the collected data and the
debriefing and reporting of the teachers, we made modifications and revisions.
Through this reflective activity, we identified the weaknesses and strengths of
the teacher and students and acquired better methods from other teachers, from
people involved in the field, and of course from the students.

In this lesson study case, teaching and learning were made easier and more
interesting. The teachers felt that they had improved their professional know-
ledge, broadened their vision, and enhanced their self-belief and confidence. The
lesson study also generated more resources for both teachers and students. The
whole process progressed well and the desired outcomes were achieved. In the
radar course, we aimed to ignite the students’ motivation to acquire more
knowledge in the field in the future, because it was understood that the know-
ledge learned in this course relates to a broad spectrum of other academic fields.
The feedback from the students was that the class was less boring than before
and that they had gained some insight into this world that made other related
courses easier.

The following conclusions and implications can be drawn from the lesson
study case.

1) Teachers can acquire knowledge beyond their subject through lesson study.
After communicating with professionals, the teachers in this case developed
their knowledge of the application of radar technology. The teachers were then
happier with the content and felt more responsible for the course. For example,
some of the new teachers had been afraid to teach the course because it was so
abstract and hard to explain if it is taught in isolation from other fields. Howev-
er, after the lesson study, these teachers felt more confident and had learned new
methods to make the course more exciting.

2) The content of the course was broadened and deepened. Rather than simp-
ly emphasizing abstract theory, we collected interesting practical information on

the subject. This gave students an understanding of the importance of the course
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and showed them its practical applications in society, which deepened their un-
derstanding. For example, we related radar theory to global positioning systems
(GPS) and current electrical ID card technology.

3) The teachers learned to collaborate better. For example, they shared their
experiences and asked each other questions. The leaders and professors also be-
come more accessible to the teachers. The students felt closer to the teachers,
and their voice was accepted as making an important contribution to the course.
The aims of the course shifted to helping students to understand, promoting
their motivation to study, and helping them to apply this knowledge in the fu-
ture. The students in turn felt that the teachers had changed, and had become
more friendly and knowledgeable.

4) All of those involved in the lesson study felt more involved and engaged in

the course, which will ensure that it develops and remains on the right track.

6. Conclusion

In summary, based on the real situation in universities and the theory of lesson
study, a theoretical framework for lesson study in universities is proposed. The
framework comprises four stages: pre-class, in-class, after-class, and feedback.
Each stage has clear inputs and outputs. As these need to be easily detectable,
clear and visible criteria or assessment standards are set at each stage. Lesson
study is implemented systematically and collaboratively. Given the situation in
most universities, meetings should only be held at the pre-class and feedback
stages. As systematic lesson study requires efficient and effective coordination,
modern communication and information tools such as email, online forums,
and portfolios should be used. Lesson study in universities improves students’
learning, teachers’ learning and teaching, and research work.
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