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Abstract

The purpose of this study was to examine the effectiveness of implementing a project-based learning model by utilizing natural
materials to improve students' 4C skills. 4C skills include critical thinking, communication, collaboration, and creativity skills. The
sample used in this study were students who attended the R-001 class of natural material chemistry lectures in the 2023/2024
academic year of the Jambi University Chemistry Education Study Program. This research is a quasi-experimental type research
with a one group pretest-posttest scheme design. Data on 4C skills were obtained using a questionnaire before and after the
application of the project-based learning model by utilizing natural chemistry. Data on 4C skills were then subjected to paired
samples t test. The results of the paired samples t test significance test showed a value of 0.00. These results are smaller than 0.05,
so this study shows that the application of the project-based learning model by utilizing natural materials can improve students' 4C
skills.
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1. Introduction

The changing times are increasingly advanced and fast-paced, making someone have to improve their abilities. The
world of education as a place to convey knowledge and character building must improve its abilities. The delivery of
information that is fast and easily accessible is a demand for the world of education due to technological developments
(Fuldiaratman et al., 2023). Lecturers and students must adapt in carrying out active learning, so that learning becomes
more meaningful (Haryanto et al., 2023).

Based on observations in the field, chemistry utilization of natural materials is still rarely used. Chemistry is a science
that is very important in everyday life, but students do not understand the chemistry of natural materials is very useful
in everyday life. Some of the factors that cause the low understanding of 5th semester Jambi University Chemistry
Education Study Program students in natural material chemistry are the lack of student knowledge of natural materials,
critical thinking skills and student creativity in utilizing natural material chemistry in everyday life which is low. Based
on these observations, an effort is needed to improve students' 4C skills in utilizing natural material chemistry through
the project-based learning model.

The project-based learning model is learning that makes students the center of attention, strengthens discussions
between group members, and makes learning activities run dynamically (Andrini et al., 2019). The application of the
learning model will be able to facilitate student learning to discuss with their group members (Yahya et al., 2020).
Learning that can involve students directly makes learning active so that learning becomes meaningful (Sanova et al.,
2022).

The use of natural ingredients in product mixtures is a breakthrough and innovative step to live healthy and preserve
the environment. The use of natural materials in the manufacture of a product is called green chemistry. Green chemistry
is a concept to utilize materials available in nature and processed naturally in a product that aims to reduce the substance
in the developed product (Mitarlis et al., 2018).

Abundant natural materials in the surrounding environment can be used as a project in learning to be processed to
produce a new product. The ability of students to process natural materials increases the ability to think critically and
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creatively. The use of natural materials to produce a product, of course, students must do it in groups, so that it can
indirectly improve their ability to communicate and collaborate.

The provision of 4C skills which include collaborative, critical thinking, communication, and creativity needs to be
done to improve student competence (Hendra et al., 2023). 4C skills are needed to face the demands of a rapidly
changing era, so they need to be owned by every student (Ekaputra & Widarwati, 2023). Based on the description of
the background that has been described, this research problem will focus on the application of the project-based learning
model by utilizing natural chemistry to improve students' 4C skills.

2. Literature Review
2.1. Project Based Learning Model

The project-based learning model is a project-based learning model by facilitating students to make products from
projects given according to their respective creativity and present their products (Elisabet et al., 2019). The project-
based learning model consists of 6 stages of activities consisting of identifying problems, making project designs,
preparing implementation schedules, monitoring projects, testing project results, and evaluating projects that have been
carried out (Trimawati et al., 2020). Student understanding of the material presented can be improved using the
application of the learning model, so that student learning outcomes will also increase (Ekaputra & Sanova, 2023).

2.2. Natural Material Chemistry

Natural Material Chemistry is a branch of chemistry that studies the analysis of secondary metabolite compounds (Visht
& Chaturvedi, 2012). The project of isolating secondary metabolites from plants will provide an opportunity for students
to prove the truth of a concept (Mujiyanti et al., 2020). Learning based on natural chemistry provides a new experience
for students, so that learning motivation increases (Farianti et al., 2020).

2.3. 4C Skills

Efforts to improve the quality of graduates are by providing skills that are facilitated in the MBKM curriculum
(Ekaputra, 2023). 4C skills are important for the world of education to adapt to an era full of uncertainty (Ardiansyah
et al., 2022). Collaboration, critical thinking, communication, and creativity skills or 4C skills are very necessary for
students to have (Sari & Trisnawati, 2019). The need for mastery of 4C skills requires good communication between
teachers and students, so that learning becomes meaningful (Septikasari & Frasandy, 2018). This is because the teacher
not only has the role of delivering learning material, but also assessing and evaluating the course of learning (Bakar et
al., 2022).

3. Research Method and Materials

This research is a quasi-experimental type of research. The sample used in this study were students who attended natural
material chemistry lectures in the 2023/2024 academic year, class R-001, Chemistry Education Study Program, Jambi
University. The independent variable in this study is the application of the project-based learning model by utilizing
natural chemistry in learning activities. The dependent variable used in this study is 4C skills which consist of critical
thinking, communication, collaboration and creativity. Data on 4C skills were obtained using a questionnaire before
and after the application of the project-based learning model. The results of the 4C skills questionnaire before the
application of the project-based learning model by utilizing natural chemicals were tested for normality. The normality
test is intended to determine whether the initial 4C skills data are normally distributed. At the end of the meeting,
students again filled out a questionnaire regarding the final 4C skills. Hypothesis testing was carried out on 4C skills
data with paired samples t test. There is an increase in students' 4C skills with the application of the project-based
learning model by utilizing natural materials if the paired samples t test results are greater than 0.05.

4. Results and Discussion

The initial step taken in this study was to collect initial 4C skills data through a questionnaire for students who attended
the R-001 class of natural ingredient chemistry lectures. Initial independence data is obtained before students take part
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in lecture activities. Data on 4C skills before the application of the project-based learning model by utilizing natural
chemistry is presented in Table 1.

Table 1. 4C Skills Before the Application of Project Based Learning Model

Indicator Value
Critical Thinking 67.37
Communication 65.39
Collaboration 68.03
Creativity 68.32
Average 67.28

Students' 4C skills before the application of the project-based learning model showed an average of 67.28 The
application of a learner-centered project-based learning model combined with projects that utilize natural chemicals is
new to students. The application of the project-based learning model by utilizing natural chemicals that are easily found
in the surrounding environment is expected to improve students' 4C skills in the natural materials chemistry course of
class R-001 in the 2023/2024 academic year.

The results of the questionnaire regarding students' 4C skills before the application of the project-based learning model
were then tested for normality. The results of the normality test in the sample class regarding 4C skills data showed that
they were normally distributed. This is evidenced by the significance value of the normality test which is greater than
0.05, which is 0.126.

After the implementation of the project-based learning model in the sample class by utilizing natural chemicals, the
questionnaire regarding 4C skills was again filled out by students. The 4C skills questionnaire aims to analyze changes
in 4C skills after the application of the project-based learning model. The results of changes in students' 4C skills are
presented in Table 2.

Table 2. 4C skills before and after the application of the project-based learning model

Indicator Pretest Posttest Gain Skor
Critical Thinking 67,37 84.42 17.05
Communication 65,39 85.13 19.74

Collaboration 68,03 85.26 17.24
Creativity 68,32 83.26 14.95
Average 67,28 84.52 17.24

4C skills after the application of the project-based learning model showed an increase of 17.24 All 4C skill indicators
also increased with the largest increase in the communication indicator of 19.74. Data on 4C skills before and after the
application of the project-based learning model that has been obtained is tested paired samples t test. The purpose of
the paired samples t test is to test whether the increase in 4C skills obtained is a significant increase. The results of the
paired samples t test using the SPSS application show a significance value of 0.00 The result is smaller than 0.05, so
that in this study there is an increase in 4C skills after the application of the project-based learning model by utilizing
natural chemistry. The results of the study are in line with the statement (Saenab et al., 2019) which states that 4C skills
can be improved using the project-based learning model. The application of the project-based learning model is able to
involve students in the learning process and facilitate students in conveying their ideas (Sholekah, 2020).

The application of the project-based learning model can improve critical thinking skills because it provides opportunities
to solve problems from the project given (Winarti et al., 2022). The freedom of students in finding problem solving,
makes students have the opportunity to be creative. Learning by using the project-based learning model makes learning
activities increase (Riskayanti, 2021). Student involvement in learning is in line with increasing learning activities
(Ekaputra, 2022). The high level of student learning activity in learning can be observed through the involvement of
students in discussion and presentation activities carried out (Ekaputra & Hasanah, 2021).

In this study, it can be concluded that the application of the project-based learning model by utilizing natural materials
can improve students' 4C skills. The project-based learning model by utilizing natural materials is the right learning
model to be applied in learning to improve 4C skills, especially for students who take natural material chemistry lectures
in class R-001 in the 2023/2024 academic year of the Jambi University Chemistry Education Study Program.
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5. Conclusion

Based on the results and discussion that has been described, the results of the paired samples t test significance test
show a value of 0.00. These results are smaller than 0.05, so this study shows that the application of the project-based
learning model by utilizing natural materials can improve students' 4C skills. The project-based learning model by
utilizing natural materials is the right learning model to be applied in learning to improve 4C skills, especially for
students who take natural material chemistry lectures in class R-001 in the 2023/2024 academic year of the Jambi
University Chemistry Education Study Program.
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