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Academic Year. Data was collected through observation sheets and creative
thinking skills questionnaires based on Torrance indicators, namely: fluency,
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sufficient. These findings show that the integration of context-based digital media
with the PBL model as well as reflective practices such as lesson studies can
gradually and significantly improve students' creative thinking skills.
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INTRODUCTION

Chemistry is a part of science that focuses on the properties of substances, changes in
substances, the laws and principles that govern the change of substances, as well as the concepts
and theories that explain the phenomenon of change in substances (Effendy, 2016). Based on
literature studies and observations in schools, the implementation of chemistry learning in
schools still has problems that must be a concern. The creative thinking ability of Indonesian
students is ranked 115 out of 139 countries with an index of 0.202 (Ulfa & Wijayanti, 2019).
This shows that this ability is still relatively low. Research by Nuraini & Hidayah (2022) shows
that students experience deficiencies in creative thinking skills. This is because students are
not used to creating new ideas or ideas and are not used to producing varied answers and views
(Ernawati et al., 2022). This condition can also be seen from the initial findings of the
researcher during observation in class on the previous material, namely the reaction rate.

During the poster making activity of the reaction rate practicum in groups, at least 10 out of 34
students actively submitted alternative ideas in making posters. Most students simply agree
with a friend's opinion without giving another point of view. There is even one group that
cannot develop new ideas to make posters well. Based on the results of the teacher's
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observations, students still find it difficult to develop new ideas and are more comfortable
memorizing formulas and definitions. The ability to generate new ideas is one of the skills of
creative thinking. According to Costa and Presseisen (1985), creative thinking skills are
individual skills that use the thought process to produce new constructive ideas based on
rational concepts and principles as well as individual perceptions and intuitions. This shows
that students' creative thinking skills are still relatively low and need attention.

Creative thinking is one of the higher-order thinking skills (Sutrimo et al., 2019). Creative
thinking is a cognitive process used by individuals to analyze, make plans, conduct
investigations, then make conclusions and identify assumptions until the right solution is finally
obtained (Ceylan, 2022; Syahrial et al., 2020). Torrance identified four main aspects of creative
thinking indicators, namely fluency, flexibility, originality, and elaboration (Pellegrin et al.,
2019). Creative thinking skills are skills needed by the 21st century that aim to prepare students
to face global challenges. One way to practice these creative thinking skills is through
contextual-based learning, such as in collloidal materials.

Colloids are a topic relevant to everyday life, as they are widely found in various products,
such as food, cosmetics, and medicines. Colloidal is a subject whose concept is abstract and
descriptive so that most students learn it by memorization. This makes it difficult for students
to relate the material learned to real life, making the learning process monotonous and less
effective (Hezbollah & Hassan, 2022). Learning that relies solely on memorization does not
provide a deep understanding and connection between theory and practice, which is necessary
to encourage critical and creative thinking in students (Halim, 2022). Colloidal is a topical topic
and is widely found in daily life so it is very suitable for improving students' creative thinking
skills that focus on real application-based applications.

Learning should be designed to create active teaching moments, including discussion,
experimentation, problem-solving, and technology utilization (Klopfer & Aikenhead, 2022).
With this, students not only understand colloidal concepts, but can also apply them in real-life
situations, creating connections between theory and practice that are crucial in science learning.
It is important to create connections between theory and practice that facilitate a deeper
understanding (Asiyah et al., 2021). One of the learning models that can be used is problem-
based learning (PBL). The Problem Based Learning (PBL) model is a learning approach that
emphasizes the application of real problems as contextualization for students in the learning
process. The use of the PBL model in learning makes students process information
appropriately and creatively, overcome and solve the problems given, and improve students'
learning skills and achievements (Sakir & Kim, 2020; Tanti et al., 2021).

This approach encourages students to be active in finding solutions to the problems they face,
thereby improving students' creative thinking skills. Research conducted by Mz et al. (2021)
shows that PBL can improve students' creative thinking skills through specially designed
structured learning tools. According to Sani (2015), the steps of the PBL model are: (1)
orienting students to problems, (2) organizing students to learn, (3) conducting investigations,
(4) developing and presenting work results, and (5) analyzing and evaluating the results of
problem solving.

The Problem-based Learning (PBL) learning model requires the active involvement of students
in identifying and solving contextual problems, so learning media is needed that not only
presents material but is also able to support the process of exploration and student learning
independence. The use of Google Sites-based technology learning media in this context is very
relevant as an interactive learning medium that can be used to compile material systematically
and easily accessible to students. Google Sites allows for wider and more flexible access for
students to get information and learning materials, in line with the ever-evolving advances in
educational technology (Jannah et al., 2024; Prayudi & Anggriani, 2022). The use of google
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sites has a direct impact on the effectiveness of PBL implementation. The Google site supports
the characteristics of PBL by providing flexibility in accessing information, enabling
collaboration, and facilitating students to manage and explore material independently. The
quality of learning with the PBL model using google sites media can be improved through the
practice of lesson study.

Lesson study is a professional development activity that originated in Japan and has been
adopted by educators around the world (Gonzélez & Deal, 2019). Lesson study serves as a tool
for teachers to collaborate, where they can jointly plan, observe, and reflect on teaching
practices to improve the quality of learning they face. The results of the study show that lesson
study can improve the ability of educators in the implementation of learning (Gonzalez & Deal,
2019). The practice of lesson study has proven to be very effective in increasing teachers'
attention to learning and improving their content and pedagogical knowledge. This
collaborative approach provides an opportunity for teachers to observe and understand
students' thoughts (Viantri & Asriningsih, 2016). By engaging in lesson study, educators can
continue to refine their teaching methods, ultimately improving the overall quality of
education.

This research aims to improve students' creative thinking skills with the Problem Based
Learning (PBL) model assisted by google sites through the practice of lesson studies on colloid
materials. In contrast to previous research which generally focused on the use of conventional
media, this study uses google sites as an interactive learning medium that makes it easier for
students to access materials and worksheets digitally anywhere and anytime. This study also
applies a structured lesson study cycle (Plan, Do, See) to evaluate and improve the
effectiveness of PBL assisted by google sites in learning chemistry on colloidal topics.

METHOD

This research is a qualitative and quantitative research. This research was carried out in the
practice of Lesson Study in CAR (Class Action Research). The procedure for implementing
lesson studies is carried out in a series of activities called a cycle. The implementation of
colloidal material learning is recognized in two cycles of CAR. The stages of Class Action
Research can be seen in Figure 1.

Planning

¥

Reflection

CYCLE I

Implementation

t

n
»

Observation

Planning

—
3

Reflection

CYCLE I

Implementation

Observation

—

Figure 1. Stages of Classroom Action Research
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Each lesson study cycle consists of three stages, namely Plan (planning), Do (implementation),
and See (reflection). This activity began with a discussion with pamong teachers, DPL, and
fellow PPG students who aimed to analyze learning problems. The focus of the problem to be
solved is to train students' creative thinking skills by integrating them with the problem-based
learning model assisted by Google Sites learning media on colloid materials.

During the Plan phase, all participants discuss specific objectives, student needs, teaching
modules, and Google Sites learning media to use. In the Do stage, one of the participants
becomes a model teacher who conducts an open class (OC) and the other participant becomes
an observer who observes the teaching and learning process such as the teacher's actions,
student activities, and student-teacher interactions as well as student-student interactions. After
that, all participants are involved in the implementation of the See stage or reflect.

The research sample consisted of 34 students of XI-C state senior high school (SMAN) 2
Malang selected purposively. Instruments included teaching modules, Google Sites-based
media, lesson study observation sheets, and creative thinking skills questionnaires based on
Torrance’s indicators (Pellegrin et al., 2019).

Table 1. Creative thinking skills indicators

Indicator Description
Fluency Generating several ideas/answers to a problem; expressing ideas
smoothly; identifying errors.
Flexibility Producing various interpretations; different ways to solve problems;
classifying differently.
Originality Producing new ideas from existing ones related to a problem.
Elaboration Exploring meanings through detailed steps; elaborating previous

ideas; analyzing new details.

(Pellegrin et al., 2019)
The value of students' creative thinking skills is calculated using the following formula:

Y Total score obtained

Value = .
Maximum Score Amount

The results of the calculation of student scores can be interpreted based on the Table 2.
Table 2. Creative thinking skill score criteria

Score Criteria
3.33 <score <4 Very Good
2.33 <score <3.33 Good
1.33 <score <2.33 Fair
<1.33 Poor

(Permendikbudristek No. 21 of 2022 concerning Education Assessment Standards)

The research data is in the form of quantitative and qualitative data. Quantitative data came
from a questionnaire on creative thinking skills for observers. Meanwhile, the qualitative data
comes from the observation sheet of the lesson study. Qualitative data was analyzed through
triangulation of data on observation lesson studies from observers.

Data triangulation was carried out to increase the validity of the results. This is comparing the
students' creative thinking skills questionnaire by the observer with the results of the learning
observation in lesson study activities and the record of each student's creative thinking skills
from the observer during the See stage
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RESULTS AND DISCUSSION

This study implements lesson study practice in the form of Open Class which takes place in
two cycles. Based on (Coenders & Verhoef, 2019; Fujii, 2019; Seino & Foster, 2021; Vermunt
et al., 2019) Lesson Study is an approach to professional teacher development that has several
important aspects:

(1) Collaborative Approach, Lesson Study is an approach that involves cooperation between a
group of teachers or education practitioners. They work together to design, implement, and
reflect on a lesson.

(2) Joint planning, in lesson study, teachers plan lessons together where they can design
learning objectives, teaching strategies, and determine the materials and data sources to be used
in the lesson.

(3) Observation of lessons, one of the teachers in the group will be the model teacher who will
teach the lesson that has been planned. The other teachers in the group will observe the lesson
closely.

(4) Joint reflection, after the lesson is over, the teacher group will gather to do reflection
together. They will discuss what happened during the lesson, what worked, and what needs to
be improved. This reflection is an important part of Lesson study because it allows teachers to
learn from each other and improve their teaching practices.

(5) Iteration, if areas of improvement are found during reflection, the group of teachers can
change and improve their lessons. It is a continuous cycle in which lessons are planned, taught,
observed, and reflected, and then improved again. Lesson study focuses on teacher professional
development through deep reflection and real-world experience in teaching so as to improve
the quality of teaching, help teachers to better understand how students learn, and encourage
strong collaboration among educators.

The partner in this activity is SMA Negeri 2 Malang and involves several parties as observers,
a total of four teachers professional education students, one field supervisor, and one pamong
teacher.

Cycle |

The Open Class Cycle 1 activities started with the Plan stage, which involved designing the
learning tools including the Teaching Module and interactive learning media based on Google
Sites containing Student Worksheets based on liveworksheet. Next, in the Do stage, the
learning process in the classroom used the Problem-Based Learning (PBL) model with Google
Sites media on the topic of differences between solutions, colloids, and suspensions, as well as
types and properties of colloids. The learning strategy used in Cycle | was making Mindmaps.
During the learning process, all learning activities were observed by observers who collected
evidence of students' creative thinking skills and reported their findings in the See activity.
Based on the observers’ findings, the researcher made improvements to the learning to obtain
better learning outcomes. The results were then evaluated to improve students’ creative
thinking skills by changing the learning strategy in the next cycle to project-based learning,
namely designing colloid-based product designs.

Cycle 11

The Open Class Cycle Il activities followed the same stages as Cycle I. The difference lay in
the strategy used, where students were challenged to design colloid-based product designs. This
strategy was chosen based on observer findings in Cycle I. The topic in Cycle 11 was the method
of making colloids. The researcher conducted Cycle 1l Open Class by considering mistakes
that occurred in Cycle 1.
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The assessment results of students’ creative thinking skills based on observer findings in Cycle
| and Cycle Il are presented in Table 3.

Table 3. Average scores of creative thinking skills

. Cycle | Cycle 11
Indicator Value Criteria Value Criteria
Fluency 1.97 Adequate 2.79 Good

Flexibility 1.97 Adequate 2.73 Good

Originality 1.55 Adequate 2.09 Adequate

Elaboration 2.15 Adequate 2.97 Good
Total 1.97 Adequate 2.64 Good

Based on the average scores of creative thinking skill indicators in Table 3, students can be
categorized into four levels: very good, good, adequate, and poor according to Table 2. The
levels of students’ creative thinking skills are shown in Table 4.

Table 4. Levels of students’ creative thinking skills

Cycle | Cycle Il
Criteria Percentage Number of Percentage Number of
Students Students
Very Good 0% 0 0% 0
Good 17.6% 6 85,3% 29
Adequate 58.8% 20 14,7% 5
Poor 20.6% 7 0% 0

The results show a significant improvement from Cycle | to Cycle 11 in all creative thinking
indicators. Fluency score increased from 1.97 to 2.79. Flexibility score rose from 1.97
(adequate) to 2.73 (good). Originality increased from 1.55 (adequate) to 2.09 (adequate).
Meanwhile, elaboration improved from 2.15 (adequate) to 2.97 (good). In Cycle I, students
categorized as good, adequate, and poor were 17.6%, 58.8%, and 20.6% respectively. These
percentages improved in Cycle 11, with 85.3% and 14.7% students categorized as good and
adequate respectively. This improvement occurred because students were able to develop
various ideas and integrate the material learned into their product designs.

Comparison of Cycle I and Cycle 11

In the first cycle, the use of mind mapping showed its effectiveness in encouraging students'
creative thinking skills, especially in the elaboration aspect. This can be seen from the diversity
of colors and the grouping of information in the mind map compiled by students. This diversity
shows the ability of students to enrich, develop, and organize existing information, in line with
the characteristics of elaboration in creative thinking (Torrance, 1974). Students are able to
elaborate on details, add details, and expand on the ideas that have been learned, thus creating
a comprehensive and structured visualization of information. Although mind mapping
facilitates elaboration, this strategy is not optimal in encouraging students to produce truly
original ideas. Most students still exhibit a uniform pattern of thinking, with ideas that tend to
follow common patterns that studied before and less exploration of unique new ideas.

The limitations of mind mapping in encouraging originality can be explained by the inherent
nature of the technique. Mind mapping tends to be structural and based on logical associations
of concepts that have been understood, not of the discovery of new ideas (Buzan & Buzan,
2000). In other words, mind mapping helps students in deepening their understanding and
mapping of information, which is a hallmark of elaboration, but is not strong enough in
pushing students out of the conventional thinking zone towards a more divergent and original
mindset. This finding is strengthened by research by Fitriani et al. (2020) who stated that
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mindmapping can help students understand concepts and develop students' creative thinking
skills gradually, although it is not optimal in encouraging truly original thinking.

In cycle 11, students are given the challenge to make a design of colloid-based product designs
from processed food or beverages. The results showed a significant improvement in all creative
thinking indicators, especially in the aspects of authenticity and flexibility. Students are able to
develop a variety of unique ideas relevant to daily life and integrate colloidal materials in their
designs. The resulting product design not only reflects an understanding of how to manufacture
colloids, but also demonstrates innovative thinking skills, such as selecting tools and materials,
devising colloid manufacturing procedures, and evaluating the process.

The improvement in creative thinking skills between Cycles I and Il is shown in Figure 2.

3.50
2.97

3.00 2.79 273
2.50 215
200 1.97 1.97 2.09 '

| 1.55 u Cycle |
1.50 mCycle Il
1.00
0.50
0.00

Fluency Flexibility Originality Elaboration

Figure 2. Improvement of average creative thinking skill scores
Table 5. Comparison creative thinking skills of strategies in cycle I and cycle Il

Indicator Cycle | Cycle 11
(Mindmapping) (Colloid-Based Product Design Creation)
Fluency Adequate Good
Flexibility Adequate Good
Originality Adequate Adequate
Elaboration Adequate Good

Figure 2 shows the increase in the average score of each indicator of students' creative thinking
skills from Cycle I to Cycle Il. The most significant increase occurred in the Elaboration and
Flexibility aspects, while Originality increased but was still in the "adequate " category. This
strengthens the finding that changes in learning strategies in cycle Il have a positive impact on
the development of students' creativity.

Despite the improvement in creative thinking skills in general, the results on the originality
indicator showed that the score was still classified as "adequate" in both cycles. This low score
indicates that students are not yet fully capable of coming up with completely new and original
ideas. Originality does not increase significantly due to several factors. First, the free
exploration of ideas has not yet become a major part of the student learning experience.
Previous learning environments that emphasized more on memorization or one correct answer
allowed students to be less able to adapt or adapt quickly to the new approach used by teachers.
These behaviors limit the development of students’ divergent mindsets necessary for creative
thinking skills (Ongowo, 2025).
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Divergent thinking (D-thinking), one of the key components of creativity, focuses on new
generations of ideas that are useful for solving existing problems (Guilford, 1967 in Jia et al.,
2022). Second, in cycle I, mind mapping helps people organize and retain knowledge both
orally and in writing by strengthening their visual learning processes (Pane, 2022; Widiyono,
2021), is not the creation of new ideas. This makes students only reproduce information from
the sources provided. Third, in cycle 11, although the activity of making colloids-based product
design activities provides a wider space for exploration, some students still rely on familiar
references or product examples, not from their personal ideas.

This study result in line with the observation results of observers where there is a group of
students who only make colloids-based product designs from familiar products such as jam,
jelly, and mayonnaise. So teachers need to foster a mindset where students can develop new
ideas even though they are not perfect at first. This finding is in accordance with the statement
of Fitriani et al. (2020), that the development of original ideas requires gradual habituation and
the right stimulus. To encourage improvement in the aspect of originality, further learning can
involve strategies that provide space for experimentation of ideas, such as open design, free
brainstorming, or mini exhibitions of works so that students are more confident in conveying
unique ideas (Xu et al., 2024).

Overall, there was an increase in students' creative thinking scores from cycle I to cycle Il based
on the data collected. The problem-based learning model using goolge sites learning media
with different strategies used in cycle I (mind map) and cycle Il (colloid-based product design
design) can improve creative thinking skills in understanding colloidal material as a whole.

Learning Observation in Lesson Study Activities

At the See stage in the Lesson Study (LS) activity, model teachers and observers reflect on the
learning that has been carried out in cycle I and cycle Il. The observer conveyed his reflection
based on the instruments of the learning observation sheet in LS activities and the creative
thinking skills questionnaire which contains a record of each student's creative thinking skills
that have been filled out by each observer. The qualitative data obtained were then analyzed
through triangulation which aimed to increase the validity of the results, namely by comparing
the students' creative thinking skills scores with the results of learning observations in LS
activities and the records of each student's creative thinking skills by observers.

Based on table 4. In the first cycle, there were 20.6% of students or 7 out of 34 students who
had poor creative thinking skills, namely the score range of 1 — 1.25. Based on the results of
the observation sheet of learning in LS activities by one of the observers who observed some
of the students, comments were obtained which can be seen in Figure 3.

A. Apakah semua siswa/mahasiswa benar-benar telah belajar tentang topik pembelajaran hari
ini? Bagaimana proses mereka relajar? (disertai fakia konkrit dan alasannya)

Spmua chiwa Manpu mmgclm\—“ pembelavan clongon baik, Wl ini olibunclai clengan

Y‘““)":S“““ LKEY plan Semun Whwa mam{: Méljmwnf“"'lf kp(:l— upattub e

Namun ML beg,\u,ao(a v yang g trkontribug( ofalam p 2laf .

i dm‘&u A X ANy

Figure 3. First observer's answer to question a in cycle i

The observation sheet also explains why students cannot take part in today's learning activities
which can be seen in Figure 4.
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C. Mengapa siswa tersebut tidak dapat belajar dengan baik? Menurut Anda apa penyebabnya
dan bagaimana alternatif solusinya menurut Anda?
(disertai alasan, analisis yang mendalam, dan jika mungkin dasar rujukan yang sesuai)
S‘P"H"J“ X otan Y  teclalu f«ob\r gada 4u3ar rckdhmn (ainnzfc( Yany belurm meml
selevaiken eh?rm;. Mirgka mulai Wﬂgaqja Anﬂyg-h Ea'omfblf- “‘"n"_ga untulk

mug,_jatan *ugo-_s ni.

Figure 4. First observer's answer to question ¢ in cycle i

In the observation sheet, it is also explained how the teacher's efforts in encouraging students
to actively learn can be seen in Figure 5.

D. Bagaimana usaha guru/dosen dalam mendorong siswa/mahasiswa yang tidak aktif untuk
belajar?

bHurs bk eliking dan mgcce\: prlenean Sifwa Serta melibed Yika ada &t Wa Yanegf

menaalamt besaltan, 5um Maa MMJQ'Faban mgcAda Onling jm:j Cestial MJQI‘I generes;

Sekirnny unht mcm‘:gka#\r.w\ kmkﬁfﬂl CBwa.

Figure 5. First observer's answer to question d in cycle i

The first observer also provided a record of creative thinking skills for the deficient students
seen in Figure 6.

/'“"J at 709( et Helak
neus me.@:{)‘atam meledh
mry_.a\u n 'Kﬁa{’ lainnge
Figure 6. record of creative thinking skills by the first observer in cycle i

As for students who have sufficient and good creative thinking skills in cycle I, the second
observer provides comments that can be seen in Figure 7.

A. Apakah semua siswa/mahasiswa benar-benar telah belajar tentang topik pembelajaran hari

ini? Bagaimana proses mercka relajar? (disertai fakta konkrit dan alasannya)

Camua Situwn Krelomeor 3 Yenar-anar taloh belajar ropie koloid  MMerara mampu

membagy tugar dan berducuti femm pelompor, Sehinggo SEmMua giswa precductit.

froses Rmbeloyaran yang diakuean Mulai dari Mmendenparean penjelaran dan

malaniutean mambuat \de kre atifperupa mind MOP, Kelompor \0l SURUP ereahif

dolam membuat Proyer mengounaran canvo . eselpun tereadano fedieik
eagobiol, cAMUl elompors tni MompPu  Meny életcuran tugar dengan bajx.
bsen C dan D arke bertonyo £8 9ufu AON fangat arhf Mengarjaran Mpars,

Figure 7. Second Observer's Answer to Question A in cycle |

The second observer also provided notes on students' creative thinking skills with the
categories of sufficient (C) and good (B) which can be seen in Figure 8.

Based on the observation sheet by the observer in cycle I, the model teacher and observer reflect
on the learning process and realize the need to improve students' creative thinking skills. So
that the model teacher changed the mindmapping strategy in the first cycle with the activity of
making colloids-based product design in the second cycle. As a result, there was an increase in
students who had good creative thinking skills, from 17.6% to 85.3%.
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Jumlah | .
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NYumboagean ¢ daa Miedmap

LA 1N WSO UMPANg Ean
\de dol\am me rdesan 2

madmef Mengg ueaen
anvoe .

¢ | saneox oxd € danam memon
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Gagasan . Terkodony \de- RYE S
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AK€ dalam onenaaci e, ]
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\Cut terka atou avhE
E €
AO\Om BNt 1 s

~“Ong avan A\buot .

Figure 8. Record of creative thinking skills by the second observer in cycle |
The record by the second observer for group 3 in cycle Il are shown in Figure 9.

A. Apakah semua siswa/mahasiswa benar-benar telah belajar tentang topik pembelajaran hari
ini? Bagaimana proses mereka relajar? (disertai fakta konkrit dan alasannya)
Kelomeey (M benar -Penar telah belayer tevie koloid. ¥8lomper 1ni membaoi tugas
dan berdgrur feom berkelomper . Iroteigun POnya beperpa tlswa yong
©ngot arte absen C dan D . Namun, anggota lamnya ju9a wut ferta
meargmbangran  (dé dalem menyelesairan Permasaiahan.

Figure 9. Second Observer's Answer to Question A in cycle Il

The second observer also gave a note on the creative thinking skills of some students which
can be seen in Figure 10.

. ] Jumlah L.
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Figure 10. Record of creative thinking skills by the second observer in cycle Il
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Based on the following observation sheet, it shows that in cycle 11, students can be more active
in providing alternative ideas in group discussions and developing ideas to make better
colloids-based product designs. This is supported by the students' creative thinking skills score
which shows an increase from cycle I to cycle 11 based on table 3. In this second cycle, students
can think divergently. According to Guilford, (1956), divergence is the ability to explore ideas
from various disciplines and fields of study in order to achieve a deeper understanding of the
world and one's role in it. Guilford (1956) stated that divergent thinking can produce more
creative and resilient students. Instead of presenting a series of problems to memorize or solve
on a regular basis, it is better to present open-ended problems and encourage students to
develop their own solutions. Guilford (1956) also revealed that divergent production is a
creative process in producing various answers to a problem.

Thus, lesson study is not only a tool for teacher reflection but also a collaborative and effective
method of teacher professional development to improve students' creative thinking skills.

CONCLUSION

The application of lesson study practice with the Problem Based Learning model assisted by
Google Sites in two Open Class cycles at SMA Negeri 2 Malang has proven to be effective in
improving students' creative thinking skills in colloidal materials. In cycle I, the mind mapping
strategy facilitates students to organize the basic concepts of solutions, colloids, and
suspensions, types and properties of colloids; indicators of fluency and elaboration are
improved, but originality is still limited. These findings emphasize the need for activities that
provide more room for exploration. Improvements were made in cycle 1l through the task of
designing colloids-based product designs.

As a result, the average score of creative thinking skills increased from 1.97 (adequate) to 2.64
(good) and the percentage of students with the "good" criterion increased from 17.6% to 85.3%.
Colloid-based product design activities encourage an increase in creative thinking skills scores
in the second cycle, especially flexibility and originality. This is because students relate the
concept of chemistry to real situations. Thus, the use of google sites-based learning media using
the problem-based learning model through lesson study practice can improve students' creative
thinking skills. The novelty of the findings of this study lies in the combination of the use of
interactive media of google sites in the PBL model supported by the practice of lesson studies.

Lesson studies can help teachers plan, reflect and evaluate collaboratively so as to allow for
more effective learning improvements to improve students' creative thinking skills. This
research is expected to contribute to the practice of chemistry learning as well as research in
the field of chemistry education. This research shows that there is an increase in creative
thinking skills, especially in colloid materials. Although the improvement is classified as the
Good criterion, these results show that the application of the PBL model through the practice
of lesson study can encourage student involvement in the learning process and connect
chemical concepts with real life. This study provides important insights on the integration of
PBL assisted by google sites and lesson study practices in the field of chemistry education.

RECOMMENDATIONS

Recommendations for future research include selecting two different classes as research
subjects acting as control and experimental groups to more objectively compare the
effectiveness of the learning methods or strategies used on students’ creative thinking skills.
Additionally, future researchers can use variables other than creative thinking skills within
lesson study practice.
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