Journal of Chemical Learning Innovation
Vol. 1, No. 2, December 2024, pp. 126~135
ISSN: 3063-0886, DOI:10.37251/jocli.v1i2.3066 ) 126

Improving the Quality of Colloidal System Learning through Lesson Study
with Inquiry-Based Experimental Methods

Umi Wandansari!, Indhie Nirvana?, Neelam Sharma3

'Department of Chemistry Education, Walisongo State Islamic University, Central Java, Indonesia
?Darut Taqwa Islamic Senior High School, Central Java, Indonesia
3Chemistry Teacher, Science Park High School, United States

Article Info ABSTRACT

Article history: Purpose of the study: The purpose of this study is to determine the lesson study
) learning process using the guided inquiry-based experimental method on the

Received Oct 21, 2024 main material of colloidal systems at Madrasah Aliyah Darut Taqwa.

Revised Nov 27, 2024 ) . " .

Accepted Dec 25, 2024 Methodology: This study employed a descriptive qualitative method with a

lesson study approach (plan—do—see cycle). Instruments included observation
sheets (Likert scale 1-5), interview guides, and documentation checklists. Data
were collected through observation, semi-structured interviews, and document
review. Data analysis used the Miles and Huberman model. Data processing
utilized Microsoft Excel.

Online First Dec 31, 2024

Keywords:

Chemistry Learning

: Main Findings: The results of this study indicate that lesson study activities
Experimental Method n ¥incing u 1s study ndi y activiti

’ involve three stages: planning (Plan), implementation (Do), and reflection (See).
Inquiry Prior to this activity, initial observations were conducted to compare the pre-
Lesson Study lesson and post-lesson study sessions. As a result, teachers' ability to manage
learning improved. For example, the ability to guide problem formulation
increased from 41.25% to 53.75%. Improvements also occurred in the ability to
conduct experiments, analyze and present results, and communicate. Based on
these data, lesson study activities can improve the quality of learning.

Novelty/Originality of this study: This study introduces an integrated
implementation of lesson study with guided inquiry-based experimental
methods specifically applied to colloidal system learning. It advances existing
knowledge by emphasizing collaborative teacher development alongside
student-centered inquiry processes. The study provides new insights into how
iterative lesson study cycles enhance instructional quality, teacher competence,
and active student engagement in chemistry learning contexts.

This is an open access article under the CC BY license
© 2024 by the author(s)

Corresponding Author:

Umi Wandansari,

Department of Chemistry Education, Walisongo State Islamic University, JI. Prof. Dr. Hamka KM. 2 Ngaliyan,
Semarang, Central Java, Indonesia.

Email: umiwndsarii99@gmail.com

1. INTRODUCTION

Chemistry instruction at the secondary school level plays a strategic role in developing students'
understanding of scientific concepts and developing their thinking skills [1], [2]. Colloidal systems are often
considered difficult by students due to their abstract nature and the need to understand microscopic concepts [3],
[4]. The lecture-based learning process tends to leave students passive and less actively engaged [5], [6]. This
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results in poor conceptual understanding and diminished scientific skills. Therefore, learning innovations are
needed to improve the overall quality of student learning processes and outcomes.

Colloidal systems, as part of chemistry, have complex characteristics and require a contextual learning
approach [7], [8]. Concepts such as the Tyndall effect, Brownian motion, and coagulation are difficult to grasp if
presented solely theoretically. Direct student involvement through experimental activities is one solution to
overcome these difficulties [9], [10]. Through experiments, students can observe real-world phenomena, making
the concepts learned more meaningful. Therefore, the experimental method has significant potential to improve
the quality of chemistry instruction [11], [12].

The inquiry approach is a learning strategy that emphasizes students' independent concept discovery [13],
[14]. In inquiry-based learning, students are encouraged to ask questions, formulate hypotheses, conduct
experiments, and draw conclusions [15], [16]. This approach not only improves conceptual understanding but also
develops critical and scientific thinking skills. Guided inquiry is an appropriate alternative because it provides
sufficient direction for students without reducing opportunities for independent thinking [15], [17]. Therefore,
integrating experimental methods and inquiry approaches can create more effective learning.

Beyond selecting learning methods, improving the quality of learning can also be achieved through
collaboration between teachers [18], [19]. Lesson study is a model for teacher professional development that is
carried out collaboratively and continuously [20], [21]. In lesson study, teachers jointly plan, implement, and
reflect on learning to improve its quality [22], [23]. This activity allows teachers to share experiences and
systematically improve teaching practices. Therefore, lesson study is a relevant approach for improving the quality
of classroom learning.

The application of lesson study combined with inquiry-based experimental methods provides
opportunities for creating more innovative learning [24], [25]. Through the planning stage (plan), teachers can
design experimental activities that are appropriate to the characteristics of the colloidal system material [26], [27].
In the implementation stage (do), learning is carried out by actively involving students in the inquiry process [28],
[29]. Furthermore, in the reflection stage (see), teachers and their team evaluate the ongoing learning process. This
integration is expected to improve the quality of learning, both in terms of the process and student learning
outcomes.

However, various previous studies have shown that the application of experimental or inquiry methods is
often not optimized through collaborative approaches such as lesson study [25], [30]. Most research still focuses
on the use of a single learning method without integrating it with teacher professional development models [31],
[32]. Furthermore, studies on the application of lesson study to colloidal systems are still limited. This situation
indicates a research gap that requires further examination. Therefore, research that integrates lesson study with
inquiry-based experimental methods in chemistry learning is needed.

Based on this analysis, the novelty of this research lies in the integration of lesson study with guided
inquiry-based experimental methods on colloidal systems. This research not only emphasizes learning outcomes
but also the collaborative and reflective learning process. The urgency of this research is based on the need to
improve the quality of chemistry learning to make it more active, meaningful, and student-centered. With this
learning innovation, it is hoped that students will more easily understand the concept of colloidal systems and
develop scientific skills. Therefore, the main objective of this study is to determine the learning process of lesson
study using guided inquiry-based experimental methods on the subject of colloidal systems.

2. RESEARCH METHOD
2.1. Type of Research

Research is a scientific process undertaken to obtain valid data for specific purposes and benefits. This
study employed a descriptive qualitative approach, a research procedure that produces data in the form of written
and oral descriptions, sourced from subjects and observed behavior [33]. This approach was chosen because it
provides an in-depth picture of learning phenomena occurring in the classroom. Through this method, researchers
sought to comprehensively describe and analyze the learning process. Thus, the resulting knowledge is built on
understanding and findings related to the application of the lesson study learning model with guided inquiry-based
experimental methods to the topic of colloidal systems.

The research was conducted in two stages, adjusted to the time allocation and scope of the material
studied. Each stage encompassed the three main stages of lesson study: planning (plan), implementation and
observation (do), and reflection (see) [34], [35]. During the planning stage, the researcher and team developed the
learning materials to be used. The implementation and observation stage involved implementing the learning in
the classroom and observing the learning process. Furthermore, the reflection stage was conducted to evaluate and
improve the learning based on the observations obtained.
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2.2. Data Collection Techniques

Data collection techniques are a crucial stage in research because the primary goal is to obtain accurate
and relevant data [36]. Without a proper understanding of data collection techniques, researchers will encounter
difficulties in obtaining data that meets established standards. Therefore, selecting the right technique is essential
to ensure relevant and accountable data. In this study, the data collection techniques used included documentation,
interviews, and observation, which complement each other. These three techniques were used to obtain
comprehensive data regarding the implementation of learning.

Documentation techniques were conducted by reviewing various documents related to the research, such
as notes, transcripts, books, archives, and other official documents. In this study, documentation was used to obtain
information regarding the conditions of teachers and educational staff, school facilities and infrastructure, and the
condition of students during the learning process. Furthermore, documentation was used to collect data in the form
of lists of 11th-grade students and documents related to the planning, implementation, and evaluation of lesson
study activities. Data obtained through documentation served as supporting data that strengthened the research
findings. Thus, documentation techniques helped provide a more complete picture of the research situation.

Interviews were conducted through a direct question-and-answer process between the researcher and
respondents to obtain in-depth information. In this study, interviews were used to determine teachers' and students'
responses to the implementation of lesson study using the guided inquiry-based experimental method.
Furthermore, the interviews also aimed to identify various obstacles and supporting factors that influence learning
success. The information obtained from the interviews is expected to provide a deeper understanding of the
ongoing learning process. The results of these interviews are then used as analytical material for learning
improvements.

Observation techniques were conducted by systematically directly observing the learning process in the
classroom. Observations in this study focused on the implementation of lesson study using the guided inquiry-
based experimental method, encompassing the planning, implementation, and reflection stages. The observation
instrument used was an observation sheet with a rating scale ranging from 1 to 5. This scale indicates the
assessment categories from very poor to very good, according to the level of implementation of the observed
inquiry activities. The results of these observations were then analyzed to determine the quality of the teacher's
learning and to provide a basis for learning improvements. The assessment criteria used in this study are shown in
the following table:

Table 1. Assessment Criteria

Score  Qualitative Description
5 Very Good Mapy inquiry activities were conducted and were very much in line with the
indicators.
4 Good Most inquiry activities were conducted and were in line with the indicators.
3 Fairly Good Few inquiry activities were conducted and were less in line with the indicators.
2 Poor Very few inquiry activities were conducted and were not in line with the indicators.
1 Very Poor  No inquiry activities were conducted.

2.3. Data Analysis Techniques

Data analysis is a systematic process of organizing, grouping, and examining the relationships between
collected data to produce meaningful conclusions. In this study, data analysis refers to the model proposed by
Miles and Huberman, which includes three main stages: data reduction, data presentation, and conclusion drawing
[37], [38]. Data reduction is carried out by summarizing, selecting, and focusing data on those that are important
and relevant to the research objectives. At this stage, researchers also eliminate unnecessary data and organize data
from observations, interviews, and documentation to facilitate analysis. Thus, the data reduction process helps
researchers simplify data without eliminating important information.

The next stage is data presentation, which is the process of organizing data in a systematic format to
facilitate understanding of the research results. The reduced data is then presented in descriptive narrative form for
easier analysis and interpretation. This data presentation aims to provide a clear picture of the ongoing learning
process and serve as a basis for decision-making. Through structured data presentation, researchers can see
patterns, relationships, and trends emerging from the collected data. Thus, data presentation plays a crucial role in
supporting a more in-depth analysis process.

The final stage is drawing conclusions or verification, which involves reviewing all the data obtained to
ensure consistency between the data and the analysis results. Researchers compare data from various sources, such
as field notes, interviews, documentation, and observations, to ensure data validity. Conclusions are based on
evidence found during the research process. This process is carried out continuously until valid conclusions are
reached that answer the research problem formulation. Thus, the three stages of data analysis are interrelated and
inseparable.
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Furthermore, in this study, data analysis was also conducted to determine the quality of learning after
implementing lesson study using a guided inquiry-based experimental method. Analysis was conducted on
observational data by calculating an average score for each aspect observed during the learning activity. The
average score was obtained by comparing the total score obtained with the number of indicators assessed. Next,
these quantitative scores were converted into qualitative scores based on ideal assessment criteria. These criteria
include the categories of "very good," "good," "sufficient," "poor," and "very poor," which are determined based
on the ideal average value and the ideal standard deviation.

The ideal mean score (Mi) is calculated from half the sum of the ideal maximum score and the ideal
minimum score, while the ideal standard deviation (SBi) is calculated from one-third of the difference between
the ideal maximum and minimum scores. The ideal maximum score is obtained from the number of assessment
items multiplied by the highest score, while the ideal minimum score is obtained from the number of items
multiplied by the lowest score. In addition, to strengthen the analysis, the percentage of inquiry-based learning
implementation is also calculated. This percentage is obtained by comparing the score obtained with the maximum
score, then multiplied by one hundred percent. The percentage results are then classified into categories of very
good, good, sufficient, less, and very less according to the established assessment criteria. The percentage results
of the assessment criteria can be seen in Table 2 below:

Table 2. Ideal Assessment Categories

Average Class Grade Category
80% < X <100% Excellent
67% <X <80% Good
53% <X <67% Fair
40% <X <53% Poor
X <40% Very Poor

3.  RESULTS AND DISCUSSION
3.1. Implementation of Lesson Study with an inquiry-based experimental method in Observation I

The lesson study activities in this study were implemented through three main stages: planning (plan),
implementation (do), and reflection (see). In the first observation stage, the planning process began with an
explanation of the lesson study's mechanisms and techniques, the activity's objectives, and the desired targets.
Furthermore, the learning scenarios to be implemented in the classroom were discussed. This planning activity
aimed to provide the team with a comprehensive understanding of the lesson study concept and to encourage
motivation to improve the quality of learning and teacher professionalism [39], [40]. The results of this planning
stage were learning tools, including a Lesson Implementation Plan using an inquiry-based experimental method,
student activity sheets, and learning assessment instruments.

The next stage was implementation (do), which was the implementation of the previously prepared plan.
At this stage, the teacher carried out the lesson according to the designed Lesson Implementation Plan. The learning
activity began with an apperception session, consisting of prompting questions that guided students' attention to
the material to be learned. This apperception session played a crucial role in building learning readiness and
increasing student motivation. This aligns with the characteristics of inquiry-based learning, which requires active
student involvement from the beginning of the learning process. Next, in the core learning activities, the teacher
implemented a guided inquiry approach. This type of inquiry was chosen to accommodate students who were
unfamiliar with inquiry-based learning and therefore still needed teacher guidance. The inquiry learning process
involved several stages: formulating questions, developing hypotheses, collecting and analyzing data, and drawing
conclusions. The inquiry process was divided into two stages: an initial stage focused on problem formulation and
hypothesis development, and a more advanced stage involving experimental activities to test the hypotheses.
Through these experimental activities, students obtained data that was then analyzed and used as a basis for
drawing conclusions supported by theory.

In the closing stage, the teacher reinforced the material learned and assigned students assignments. These
assignments aimed to gauge students' understanding of the colloidal systems material they had learned.
Observations showed that learning using the guided inquiry-based experimental method had a positive impact on
student engagement. Students demonstrated high enthusiasm and did not feel burdened in completing the assigned
tasks. This was because the questions were contextual and related to their daily experiences.

The final stage of the lesson study activity is reflection (see), which is an evaluation of the learning process
that has been implemented. At this stage, the entire team discusses various aspects of the learning process,
including both strengths and weaknesses identified during implementation. The discussion also includes
suggestions for improvement, areas to maintain, and aspects that need to be improved in future lessons. The model
teacher's openness to feedback, criticism, and suggestions is a crucial factor in the success of the reflection activity.
This demonstrates a professional attitude and commitment to continuously improving the quality of learning.
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Overall, the lesson study implementation in this study demonstrated that all participants were actively
involved and demonstrated high dedication. The collaborative activity had a positive impact on improving the
quality of learning. However, several aspects still need improvement, such as study group management and the
teacher's ability to guide students in formulating hypotheses. Therefore, continuous improvement is necessary to
ensure optimal implementation of inquiry-based learning.

3.2. Implementation of Lesson Study with an inquiry-based experimental method in Observation IT

During the second observation, lesson study activities continued to be conducted through three main
stages: planning (plan), implementation (do), and reflection (see). The planning stage began with a review of the
syllabus as a basis for developing the Lesson Plan. This activity aimed to ensure the alignment between the
material, methods, and learning objectives to be achieved. The results of the planning stage were learning tools
consisting of a Lesson Plan based on an experimental method with an inquiry approach, student activity sheets,
and learning assessment instruments. These tools were then used as a reference for classroom learning.

The implementation stage (do) was the implementation of the previously developed plan. The teacher
conducted the lesson according to the steps outlined in the Lesson Plan. The activity began with an apperception
through prompting questions that guided students' attention to the material to be studied. This apperception played
a crucial role in building learning readiness and increasing student motivation. This significantly supported the
implementation of inquiry learning, particularly for the topic of colloidal systems, which requires active student
involvement in understanding the concepts.

Furthermore, in the core learning activities, the teacher implemented a guided inquiry approach. This
approach was chosen to address the needs of students who still needed guidance in implementing inquiry-based
learning. The learning process includes asking questions, formulating hypotheses, collecting and analyzing data,
and drawing conclusions. Inquiry activities are carried out in two stages: an initial stage, which involves
formulating hypotheses, and a follow-up stage, which involves conducting experiments to test the hypotheses.
Through these activities, students gain hands-on experience in discovering concepts based on experimental results
supported by theory.

In the closing stage, the teacher reinforces the material learned and assigns students assignments to assess
their level of understanding. Observations indicate that learning using the guided inquiry-based experimental
method has a positive impact on students. Students appear more enthusiastic and less burdened in completing the
assigned tasks. This is because the tasks are contextual and related to everyday life. This makes learning more
meaningful and easier for students to understand.

The reflection (see) stage involves openly discussing the learning process. In this activity, all participants
identify the strengths and weaknesses of the learning process and provide suggestions for improvement. The model
teacher's openness to feedback was a crucial factor in the success of the reflection activity. Furthermore, all
participants demonstrated a high level of commitment and commitment to each stage of the lesson study. This
demonstrates that lesson study activities can foster collaborative teacher professional development.

Interviews with students revealed that guided inquiry-based experimental learning provided a more
engaging and understandable learning experience. Students stated that the practical activities helped them
understand the material because they could observe it directly. Furthermore, the assignments given by the teacher
did not feel burdensome because they related to phenomena frequently encountered in everyday life. During the
learning process, students also became more active and had the opportunity to work collaboratively in groups. This
activity indirectly fostered communication and collaboration skills among students.

Overall, the ongoing implementation of lesson study activities positively contributed to improving the
quality of learning. Lesson study enabled teachers to review, evaluate, and develop teaching practices
collaboratively, resulting in more effective learning. Observation and reflection results indicate an increase in
teachers' abilities in guiding the learning process, including the ability to guide problem formulation by 73.75%,
guide the implementation of experiments by 79.28%, guide the analysis and presentation of results by 78.33%,
and guide student communication by 78.75%. Although this increase has not been measured through quantitative
learning outcomes, these findings indicate that lesson study has the potential to significantly improve the quality
of learning. The difference in results before and after the lesson study activities can be seen in Table 3.
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Table 3. Differences Before and After Lesson Study
Before Lesson

Sugyis | Melom Sy AL St
Conducted

The ablh.ty to guide students in 4125% 53.75% 73.75%
formulating problems
The ab11.1ty to gulQe students in 49 28% 50.28% 79.28%
conducting experiments
The ab'lhty to guide st}ldents in 41.67% 65% 78.33%
analyzing and presenting results
The ability to guide students in 50% 58.75% 78.75%

communicating

The success of lesson study cannot be viewed as an instant result achieved by individuals in a short time,
but rather as the result of a collaborative process involving various parties, such as teachers, principals, and other
stakeholders who share the common goal of improving the quality of education. A collaborative process based on
openness, togetherness, and commitment is a key factor in the success of lesson study activities. Positive
interactions between participants enable the constructive exchange of ideas and experiences. Thus, lesson study is
an effective means of building a culture of collaborative learning among educators.

As previously explained, lesson study is a collective activity that is ideally carried out over a long and
sustainable period. However, the lesson study implementation in this study was relatively short, lasting only
approximately one month. This situation led most participants to feel that the activity was not optimal and needed
to be continued. Ideally, lesson study is designed systematically based on real-life problems encountered in
learning. Nevertheless, evaluation results indicate that this activity has had a positive impact on improving teacher
competency.

The results indicate that lesson study can improve teacher competency, particularly in pedagogical and
professional aspects. Improved pedagogical competency is evident in teachers' ability to design and implement
more structured and effective learning. Meanwhile, teachers' professional competence also improved, particularly
in their mastery of learning materials. This demonstrates that lesson study focuses not only on teaching practice
but also on the comprehensive development of teachers' knowledge and skills. Thus, lesson study serves as a means
of continuous professional development.

In the final reflection phase, all participants expressed their commitment to continuing lesson study
activities. The teachers agreed to maintain collaboration and make classroom learning practices an object of joint
study that is continually developed. This process is expected to result in continuous improvement in both the
learning process and outcomes. If lesson study activities are implemented consistently, teacher competence will
continue to develop over time. Therefore, lesson study can be used as a strategic program to improve teacher
professionalism and the quality of learning in schools.

Guided inquiry-based learning integrated with experimental activities provides students with
opportunities to develop a more meaningful understanding of concepts through hands-on experience [15]. In the
context of abstract colloidal systems involving microscopic representations, student involvement in the scientific
investigation process allows for connections between observed macroscopic phenomena and underlying
theoretical concepts. This aligns with the view that effective chemistry learning must bridge the three levels of
chemical representation: macroscopic, microscopic, and symbolic, so that students not only memorize concepts
but also fully understand the relationships between these representations.

Furthermore, the application of guided inquiry in experimental learning also encourages the development
of students' science process skills, such as formulating problems, formulating hypotheses, and analyzing
experimental data. These skills are an essential part of modern chemistry learning, which emphasizes not only
conceptual mastery but also scientific thinking skills [41]. With teacher guidance, students receive sufficient
direction so that the inquiry process can proceed in a structured manner without compromising their opportunities
for independent thinking. This demonstrates that guided inquiry is an appropriate approach for students who are
still in the early stages of developing inquiry skills.

From a teacher professional development perspective, the implementation of lesson study provides a
space for systematic and ongoing reflection on learning practices [42], [43]. Through collaboration in the planning,
implementation, and reflection stages, teachers can identify learning weaknesses more objectively and formulate
more appropriate improvement strategies. This process not only directly improves the quality of learning but also
contributes to the long-term enhancement of teachers' pedagogical and professional competencies. Thus, lesson
study serves as a crucial mechanism for integrating learning innovations into real-world classroom practice.

Furthermore, the integration of lesson study with experiment-based guided inquiry demonstrates the
synergy between developing learning methods and improving the quality of their implementation. This approach
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enables teachers not only to implement innovative learning strategies but also to collaboratively evaluate their
effectiveness. In the context of chemistry education, this is crucial because learning success is determined not only
by the methods used but also by how consistently and reflectively they are implemented. Therefore, combining
these two approaches can be a strategic alternative for sustainably improving the quality of chemistry learning.

In addition to impacting cognitive aspects, experiment-based and inquiry-based learning also contributes
to increased student engagement and motivation. Contextualized and experiential learning activities enable
students to see the relevance of chemical concepts in everyday life [44], [45]. This is crucial to reduce the
perception that chemistry is a difficult and abstract subject. By increasing student engagement, the learning process
becomes more interactive and meaningful, which ultimately supports the development of positive attitudes toward
chemistry learning.

However, implementing this approach requires careful planning and adequate support, including time,
facilities, and teacher readiness. Without such support, inquiry-based and experimental learning has the potential
to fail. Therefore, ongoing commitment from various parties is needed to ensure that the implemented learning
innovations have the maximum impact. With this in mind, the development of a sustainable lesson study program
can be a solution to maintain the consistency and quality of innovative learning implementation in the classroom
[46], [47].

This research has important implications for the development of chemistry learning, particularly in
improving the quality of the teaching and learning process through the integration of lesson study with experiment-
based guided inquiry. This approach not only contributes to improving teachers' pedagogical skills but also
encourages more student-centered learning based on scientific activities. In the context of chemistry education,
the application of this method helps students construct a deeper understanding of concepts through direct
involvement in the experimental process, making abstract concepts such as colloidal systems easier to grasp [48],
[49]. Furthermore, collaborative activities in lesson study also play a role in fostering a culture of reflection and
continuous improvement among teachers, which ultimately can systematically enhance professionalism and the
quality of learning [50], [51]. Therefore, this research has the potential to serve as an alternative model for
developing innovative chemistry learning at the secondary school level.

However, this study has several limitations that require attention. First, the relatively short duration of
lesson study limited the optimization of the reflection and continuous improvement processes that should be the
main characteristics of this approach. Second, this study did not directly measure improvements in student learning
outcomes quantitatively, so the impact on students' cognitive aspects cannot be strongly generalized. Third, the
limited number of subjects and research context within a single school limit the generalizability of this study to
broader contexts. Furthermore, external factors such as student readiness, availability of laboratory facilities, and
teacher experience in implementing inquiry-based learning may also influence the results. Therefore, further
research is recommended to be conducted over a longer period of time, involving more subjects, and combining
qualitative and quantitative approaches to obtain a more comprehensive picture of the effectiveness of lesson study
and inquiry-based learning in chemistry education.

4. CONCLUSION

Based on the research conducted, it can be concluded that lesson study activities consist of three main
stages: planning (plan), implementation (do), and reflection (see). Prior to the lesson study, initial observations
were conducted to compare learning conditions before and after the lesson study. The results showed an increase
in teacher skills in various aspects of learning after the implementation of lesson study. Teachers' ability to guide
problem formulation increased from 41.25% in the initial condition to 53.75% in observation I, and reached
73.75% in observation II. Improvements were also seen in teachers' ability to guide the implementation of
experiments, from 49.28% before the lesson study to 59.28% in observation I, and 79.28% in observation II.
Furthermore, teachers' ability to guide the analysis and presentation of results increased from 41.67% in the initial
condition to 65% in observation I, and 78.33% in observation II. Similarly, teachers' ability to guide student
communication increased from 50% before lesson study to 58.75% in observation I, and 78.75% in observation
II. Based on this overall data, it can be concluded that implementing lesson study with a guided inquiry-based
experimental method can improve the quality of learning. This improvement is evident in the development of
teachers' abilities to manage and guide the learning process more effectively. Thus, lesson study can be an effective
alternative strategy for improving the quality of classroom learning. Further research is recommended to test the
effectiveness of implementing guided inquiry-based lesson study more broadly by involving a larger and more
diverse number of subjects, so that the research results can be more strongly generalized.
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