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Abstract:  This study aims to determine how much student interest in learning 
chemistry through the Chemo-Entrepreneurship (CEP) approach integrated 
with the PjBL model.  The integration of the PjBL model in CEP is done by 
learning chemistry that produces products that have economic value. The 
subjects of this study were students of SMA Negeri 19 Surabaya class X-5 in 
the academic year 2024-2025 The data collection technique in this study was 
purposive sampling with questionnaires and interviews The data obtained 
were then analysed with a Likert scale and descriptive analysis. The results 
showed that students' interest in Chemo-entrepreneurship oriented green 
chemistry learning was very high with a percentage of 85% expecting learning 
methods with experiments to produce useful and economically valuable 
products. In addition, student readiness is also very high with a percentage of 
88% in participating in project-based green chemistry and Chemo-
Entrepreneurship oriented learning. 
 
Keywords: Chemo-entrepreneurship; Green chemistry; Student learning 
interest 

  

Introduction  

 
The preparation of superior human resources is the 

focus and attention of the current Indonesian 
government in realizing the ideals towards a golden 
Indonesia 2045. Superior human resources that show the 
quality of a country's human resources can be realized 
through the quality of education. The higher the 
education of each young generation, the more superior 
the quality of human resources is expected to be, so that 
they can get a more prosperous life because their 
economic life is more established. But in reality, a higher 
level of education does not guarantee a job. More than 
half of the labor force in Indonesia are junior high school 
graduates.  In Indonesia, there are 3.5 million young 
people who have graduated from high school who 
choose not to pursue higher education, work, or 
training. This fact is based on calculations from the 

Indonesian Central Bureau of Statistics conducted until 
August 2023 (Mashabi et al., 2024).  One of the causes of 
this phenomenon is that not everyone can continue to 
higher education due to limited financial capacity to 
fulfil education costs. As a result of this condition, they 
find it difficult to find or try to get a job, which has the 
potential to create unemployment. 

To prevent unemployment for high school 

graduates who cannot continue their higher education, 
one of them according to Kissi et al. (2020) equips them 
with entrepreneurial skills in their learning (Andrean et 
al., 2024).  This is done to change the thinking of students 
from job seekers to job creators with the provision of 
entrepreneurial knowledge they have and have an 
interest in entrepreneurship. Entrepreneurial 
knowledge and interest in entrepreneurship are 

expected to shape their tendency to open new businesses 
in the future. According to Soemanto (2011), the only 
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way or struggle to form humans who have 
entrepreneurial attitudes, morals, and skills is through 
education (Hendrawan et al., 2017). Entrepreneurship 
education, like other disciplines, can be learned and 
developed through the publication of activities that 
discuss and study entrepreneurship to improve the 
knowledge, skills, attitudes, and characters that support 
student success, especially in dealing with life problems. 
Providing entrepreneurship education to students can 
be integrated into certain subjects, not necessarily 
outside of class hours (Prayitno et al., 2024). One of the 
subjects that can be integrated with entrepreneurship 
education is chemistry. 

Chemistry is one of the subjects that is close to 
everyday life so it has the potential to be integrated with 
entrepreneurship education (Ni’mah et al., 2023).  
Chemistry learning will be more meaningful if it 
provides students with direct learning experiences 
through problem-solving skills that occur in everyday 
life related to chemical materials (Epinur et al., 2022). A 
chemistry learning approach that can be applied to 
student learning integrated with entrepreneurship 
education is Chemo-entrepreneurship (CEP). CEP 
learning is an approach used in learning chemistry that 
is inserted with entrepreneurship and can be applied in 
everyday life where students are equipped with 
knowledge and skills to know the process of converting 
raw materials into economically valuable goods by 
applying chemical concepts (Fadzil et al., 2019). Thus, 
learning with this CEP approach can be associated with 
knowledge, psychomotor, and affective aspects 
(Wijayati, 2017). Mastery of these three aspects is needed 
in the competitive world of work, which is also very 
useful for students who want to be entrepreneurs 
(Setyaningsih et al., 2021). The number of entrepreneurs 
created indirectly from the implications of 
implementing learning with the Chemo-
entrepreneurship approach is expected to reduce the 
number of unemployment that occurs every year in 
every high school student graduate, especially in 
Indonesia. 

Research on this CEP approach has grown rapidly 
in the last two decades. The concept of CEP approach in 
chemistry learning is contextual, which is associated 
with real objects. In contextual learning, students are 
guided to explain real-world phenomena and solve 
everyday problems by mastering concepts that they 
build themselves, which can result in a comprehensive 
understanding of concepts (Kosassy et al., 2019). One 
form of learning innovation with a contextual approach 
is Chemo-Entrepreneurship (Giri et al., 2020). Chemo-
Entrepreneurship (CEP) oriented learning according to 
Sunarya (2017) teaches students to directly link real 
objects or phenomena that exist with everyday life, the 

hope is that students will more easily understand 
chemical concepts that tend to be abstract (Sunarya, 
2017). CEP-oriented learning can not only improve 
student learning outcomes about the chemical concept 
itself (Ratnawati, 2023; Sunarya, 2017; Tania et al., 2014) 
but also improve social and vocational skills because the 
provision of chemical materials is continued in the form 
of product manufacturing and marketing (Prayitno et 
al., 2024), and improve student life skills (Ishak et al., 
2021). Thus, in addition to learning important material, 
the CEP approach can train students in 
entrepreneurship. However, the essence of the CEP 
approach is not to mould students into entrepreneurs, 
but rather to foster interest and inspiration for 
entrepreneurship through learning (Hendrawan et al., 
2017; Wulandari et al., 2018). 

The development of digital technology that touches 
the world of education today affects the CEP approach, 
especially its application using project-based learning 
models in chemistry learning. Some recent studies such 
as Fuldiaratman et al. (2023) showed a significant 
increase in 4C skills, namely communication, 
collaboration, critical thinking and creativity after the 
application of the PjBL model assisted by CEP-oriented 
learning media in the form of chemoedutainment media. 
Previous research by Kurniawati et al. (2017) showed 
that the CEP approach with the PjBL model assisted by 
e-LKPD can train students' science process skills and 
entrepreneurial attitudes. However, some of these 
studies emphasise the application of the CEP approach 
in PjBL through electronic learning media, not through 
practicum in the laboratory that produces real products 
so that students do not get a direct and meaningful 
learning experience as one of the objectives of 
implementing CEP-oriented PjBL itself. Therefore, 
different from the previously mentioned research, the 
author will apply the CEP-oriented PjBL model with 
laboratory practicum which is the novelty of this 
research to produce a product, namely soap from used 
cooking oil which aims to improve students' creative 
thinking skills in green chemistry. 

Green Chemistry material is related to matters to 
reduce the formation of waste, the use of catalysts, the 
use of safe solvents or reagents, the use of renewable 
starting materials, increased energy efficiency, the use of 
environmentally friendly and recyclable materials 
(Ratnawati, 2023). Green Chemistry material is one of 
the new materials in the Merdeka Curriculum. In the 
context of green chemistry learning, student interest is 
very important because green chemistry emphasizes the 
principles of sustainability and the wider environment. 
If students have a high interest in sustainability and the 
environment, they are more likely to accept green 
chemistry concepts and apply these principles in their 
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daily lives and can provide economic benefits for their 
life skills. To realize this goal, students do not only read 
and discuss green chemistry materials but need to apply 
them to Chemo-Entrepreneurship oriented learning that 
produces products. Therefore, the purpose of this 
research is to find out how the tendency of students' 
interest in Chemo-Entrepreneurship-oriented chemistry 
learning that produces green chemistry products. This 
study is expected to provide an in-depth picture of the 
interests and needs of students in the delivery of green 
chemistry material in order to bring out the creative 
thinking skills of students with Chemo-
Entrepreneurship oriented learning. 
  

Method 
  

The research method used in this research is 
quantitative descriptive method.  According to Sudjana 
(2009) descriptive research is research that seeks to 
describe or explain a symptom, event, incident that 
occurs in the current condition. Hakim et al. (2018) say 
that descriptive research is research that describes or 
describes the results of the object of research in the form 
of a phenomenon of events or problems that occur at the 
present time in society to be reported as they are. 
Quantitative research method according to Sodik et al. 
(2015) is research that uses a lot of numbers, starting 
from data collection, interpretation of the data that has 
been obtained, and the results obtained. It can be 
concluded that quantitative descriptive research is 
conducted to describe or describe the object under study 
based on the numbers obtained, and draw conclusions 
based on existing phenomena. 

The subjects of this study were students of class X-
5 at SMA Negeri 19 Surabaya in the academic year 
2024/2025 with a total of 34 students.  The sample 
subject was chosen because SMA Negeri Surabaya has a 
strategic location and is one of the favorite high schools 
for junior high school graduates around the East 
Surabaya area. While class X-5 became the research 
sample because of the diverse occupations of the 
students' parents, including not only as traders but also 
as civil servants, teachers, private employees and some 
who work as fishermen so that it is necessary to explore 
entrepreneurial interest in students. With the 
heterogeneous character of students' parents' jobs, not 
only as self-employed, it is possible to know how much 
student interest in entrepreneurship-based learning. 

The instrument used in this study is the distribution 
of a questionnaire containing 21 mixed questions, 
namely questions with answers to yes and no options 
accompanied by reasons and questions by choosing 
answers that have been provided according to choosing 
one or more answers based on individual student self-

facts, where the questions aim to determine student 
interest in green chemistry material with learning 
models and methods that will be applied in learning. 
Before the questionnaire instrument is given to students, 
the instrument has been validated by three validators, 
then declared valid and feasible to be tested to 
respondents. 

The numbers obtained from the questionnaire 
containing student responses were then collected and 
calculated for each statement using the following 
predetermined formula: 

 

P = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠
                              (1) 

 
Description: 

P = Percentage per statement item 
 

Table 1. Criteria for Student Interest in Green Chemistry 
Learning (Sudijono, 2018) 
Percentage (%) Criteria 

81 - 100 Very High 
61 – 80 High 
41 – 60 Simply 
21 – 40 Low 
0 – 20 Very Low 

 
Interviews with chemistry teachers were also 

conducted to validate the answers given by students, as 
well as to get a more complete picture of school 
conditions and learning experiences of chemistry 
materials that have been given to students previously at 
the school.   Some examples of interview questions with 
chemistry teachers include, whether so far students in 
class X-5 have often held practicum, the answers have 
not been obtained until this interview was conducted 
because they were students who had just entered in this 
early semester; The learning model that teachers often 
apply during chemistry learning, the answers are 
learning through a problem-based approach; whether 
the teacher has ever implemented Chemo-
Entrepreneurship oriented learning in the classroom, if 
so, what material is taught, the answer is that the teacher 
has never taught the method at SMA Negeri 19 but has 
been in other vocational schools. As well as other 
questions, namely how the impact caused when Chemo-
Entrepreneurship-oriented chemistry learning is 
applied, the answers obtained by students are happy 
because they learn while making materials that can be 
sold and make money. From the questionnaire results 
which are answers from students when confirmed with 

teacher interviews, the same answers were obtained. 
The questionnaire given to respondents consists of 

21 items which are statements of student interest in 
Chemo-Entrepreneurship oriented green chemistry 
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learning. In measuring student interest in Chemo-
Entrepreneurship oriented green chemistry learning 
there are several objectives of the question, namely: 
students' interest in learning chemistry in question 
numbers 1 and 2, the use of media in learning chemistry 
in question numbers 3 and 4, practical experience in 
learning chemistry in the laboratory in question 
numbers 5 and 6, the purpose of learning green 
chemistry in question numbers 7, 8, 9, 10 and 11, the 
method students want in learning green chemistry in 
question numbers 12 and 13, Students' knowledge of the 
definition of entrepreneurship in question number 14, 
interest in becoming an entrepreneur in question 
number 15, students' interest in learning green 
chemistry products that can be used as entrepreneurial 
business opportunities in question numbers 16, 17, 18, 19 
and 20 and regarding students' readiness to take part in 

project-based green chemistry learning and Chemo-
Entrepreneurship-oriented Chemo-Entrepreneurship in 
question number 21. 
 

Result and Discussion 
 
Student interest in green chemistry learning is 

measured by several question objectives consisting of 21 
question items, where one statemen objective is obtained 
from one or more questions. Data analysis was carried 
out after collecting data through questionnaires. The 
data that has been obtained is then processed 
quantitatively descriptively which is then presented in 
tabular form. The results of data analysis of student 
interest in green chemistry learning can be seen in Table 
2.

 
Table 2. Results of Student Interest Questionnaire in Learning Chemo-Entrepreneurship Oriented Green Chemistry 
Question Purpose Answer percentage Category 

Interest in studying chemistry yes 
no 

100 
0 

Very high 
very low 

The use of media that students want in learning chemistry chemistry textbook 
internet 

virtual laboratory 
media tools 

books and internet 
no answer 

62 
20 
3 
3 
6 
6 

high 
very low 
very low 
very low 
very low 
very low 

Experience practicing chemistry in the laboratory ever 
never 

5 
85 

 

Purpose of studying green chemistry protecting the environment 
developing new products 

more 

29 
9 

62 

 

Desirable methods for delivering green chemistry materials experiment 
the teacher explains 

don’t know 

83 
9 
6 

very high 
very low 

Knowing about Entrepreneur yes 
no 

85 
15 

 

Interest in becoming an Entrepreneur yes 
no 

74 
26 

high 

Students interest in learning about green chemistry products 
that can be turned into entrepreneurial business opportunities 

yes 91 very high 
no 9  

Students readiness to follow project-based green chemistry 
learning and Chemo-Entrepreneurship orientation 

ready 
less prepared 

not ready 

88 
9 
3 

very high 

Based on Table 2, it can be seen that overall students 
in one class with a total of 34 students who were asked 
to fill out a questionnaire expressed interest in learning 
chemistry. With an interest in learning chemistry of 
100%, it can be said that students in one class are in a 
very high interest category. The reasons stated by them 
why they are interested in learning chemistry vary, 
including chemistry is a lesson that not only provides 
calculation questions like mathematics but also has a 
practicum. According to Ozgelen (2012) chemistry is a 
science that was originally obtained and developed 

based on experiments but in later developments 
chemistry was also obtained and developed based on 
theory (Giri et al., 2020). The reason students are 
interested in further chemistry is because learning 
chemistry is fun and easy to learn, learning chemistry 
can study the surrounding environment, chemistry is 
useful in everyday life, with chemistry can make new 
products or substances.  This is corroborated by the 
opinion of Amalia et al. (2024) in the experimental class, 
learning becomes fun because the activities are student-
centered so that students are the ones who plan and find 
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concepts in their papers as a result of student group 
projects. Chemistry learning will be more meaningful if 
it can be applied in real life (Jannat et al., 2020). In line 
with what was conveyed by Ishak et al. (2021) that in 
learning chemistry what must be emphasized is the 
connection of material with problems that exist in real 
life, by studying chemistry, various symptoms or 
phenomena in everyday life can be understood. To 
confirm the suitability of the statements made by 
students in accordance with existing facts, the 
researchers conducted an interview with their subject 
teacher, from the teacher said that they really liked 
chemistry lessons, as evidenced by the students' 
formative grades, which on average exceeded the KKM 
score in chemistry, which is above 75. One of the factors 
that causes the achievement of material completeness in 
students is the success of learning strategies, one of 
which is the application of the right learning model by 
the teacher. This is reinforced by the opinion of Tania et 
al. (2014) that teachers need to master and be able to 
apply various learning models in order to achieve the 
expected learning objectives so as to get the 
completeness of material provision in students. 

To create chemistry learning that is fun for students, 
in addition to requiring students' interest in chemistry 
itself, learning must also be given in accordance with the 
wishes of students directly, including the use of learning 
media. In the questionnaire question about the media 
that students expect in learning chemistry, information 
was obtained, more than half of the students around 62% 
of students wanted learning media in the form of 
textbooks or better known as textbooks. Meanwhile, the 
use of internet media, which has become a medium that 
has become a daily consumption in today's digital era, is 
even less desirable than the use of textbook media, at 
20%. The lower desire of students to use learning media 
compared to textbooks is of course a question in itself 
because currently the era of rapid development of 
digitalized media, one of the reasons put forward by 
students is because the use of the internet requires a 
stable network/signal while their home environment is 
in an area with a less supportive internet signal, and 
some argue that information in textbooks in the form of 
printed media is often considered easier to understand 
because it provides structured, complete information, 
and does not depend on access to technology.    
Furthermore, the questionnaire data shows that students 
expect media such as virtual laboratories as much as 3%, 
media tools 3%, a combination of books and the internet 
is expected by students around 6%, who did not answer 
as much as 6%. With the high interest of students in the 
use of textbooks as learning media, of course there is an 
underlying reason. Based on interviews conducted by 
students regarding this, the reasons include because the 

explanation in the book is easy to understand; in the 
package book there is complete material and practice 
questions; from the package book, the material is easier 
to memories; and the reason most stated by students is 
because the questions and answers are directly 
integrated according to the learning material. According 
to Epinur et al. (2022) students have difficulty in 
adjusting to learning if they are not equipped with 
teaching materials, especially in conditions where 
educators teach quickly and less clearly. Reinforced by 
the opinion of Giri et al. (2020), one of the supports in 
contextual learning is the provision of relevant teaching 
materials. 

Talking about the use of media in learning 
chemistry, of course, cannot be separated from learning 
methods. Chemistry, which mostly explains natural 
phenomena, is mostly abstract, and one way to 
concretize abstract chemical concepts according to Suja 
(2015) is through practicum, so researchers asked 
students whether they had done practicum during 
chemistry learning. Practicum is an activity that aims to 
equip students to be able to understand theory and 
practice (Nisa, 2017) and according to Tania et al. (2014) 
said practicum is a method in learning that is closely 
related to chemistry subjects.  From the questionnaire 
given, information was obtained that only 14.71% of 
students or it can be said that only 5 out of 34 students 
in class X-5 have done chemistry practicum where the 
practicum was carried out at the previous school level, 
namely in junior high school, because when this survey 
was conducted they still did not get practicum at the 
high school based on information obtained from 
interviews with chemistry teachers. While those who 
have never done practicum activities exceed half the 
number of students in the class, namely 24 students or 
85.29%.  Learning by implementing practicum can be 
used as an alternative learning that can encourage 
students to learn actively to reconstruct their conceptual 
understanding (Astuti et al., 2019). 

Before learning green chemistry material before 
being given to students so that learning objectives can be 
achieved properly, the author asked several questions 
through a questionnaire to students as a preparation 
before the actual learning. Before the author implements 
what methods he wants to apply to learning later, the 
author first asks students whether they know the 
purpose of learning green chemistry material. The data 
obtained provides information that students need to 
learn green chemistry material to protect the 
environment, 29% of the total number of students in the 
class, 9% to develop new products, while 62% of 
students chose three reasons at once, namely learning 
green chemistry material to pass the exam, protect the 
environment and to develop new products.  When 
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viewed as a whole, all students gave the main answer 
choice of learning green chemistry is to protect the 
environment. In line with what Setyaningsih et al. (2021) 
conveyed, the concept of green chemistry approach can 
be the right choice to be integrated into chemistry 
learning today which is expected to be meaningful and 
relevant to environmental conditions. The concept of 
green chemistry is the actualization of a sustainable 
chemical science education process (Saptorini et al., 
2014) in practice, the application of the green chemistry 
approach is based on the 12 principles of green 
chemistry proposed by Anastas et al. (1998). Afriyanti et 
al. (2014) stated that green chemistry learning in 
students brings students directly involved with the 
environment in a learning activity. The concept of green 
chemistry is a chemical approach that deals with how to 
design chemical products and processes to reduce or 
eliminate the use of chemicals that are harmful to 
humans, animals and the environment (Joshi et al., 
2019). 

The purpose of learning green chemistry to 
students can be carried out well, then the learning that 
takes place to students must be right on target so that the 
implementation of learning is carried out effectively. 
One of the learning methods that can be effective is that 
the learning method must be really expected by 
students. Therefore, as a preparation before 
implementing green chemistry learning, researchers 
asked questions through a questionnaire regarding the 
learning methods that students want in learning green 
chemistry material so that the learning objectives of 
green chemistry to students can be achieved. From the 
questionnaire data obtained information from 34 
students about 29 students want learning methods with 
experiments that show very high interest with a 
percentage of 85%, while those who want direct 
explanation methods from teachers are only 9% or 3 
students only. For the rest with the number of students 
2 people stated that they did not know. With very high 
student interest in wanting experimental methods in 
learning green chemistry, this is the basis for making 
decisions for researchers to carry out green chemistry 
learning in the class with experimental methods. The 
application of experimental methods in chemistry 
learning according to Amalia et al. (2024) will train 
students to develop communication skills and provide 
experience in making time allocations to complete tasks. 
The implementation of experiments in chemistry 
learning according to Winarti et al. (2015) will provide 
opportunities for students to build their own 
knowledge, convey creative ideas that they get from 
observations and discussions so that they can better 
understand the concepts taught. This is reinforced by 
research by Amalia et al. (2024) which proves that 

experiments conducted by students, namely by making 
soap with kefir milk additives in lipid material 
chemistry lessons can improve students' creative 
thinking skills and entrepreneurial interests. 

Related to the need for researchers to implement 
green chemistry learning with an entrepreneurial 
approach, researchers must know whether students 
know the definition of entrepreneurship or not and how 
students' interest in entrepreneurship itself, so that 
learning will be carried out effectively according to the 
expected goals. From the table above, the questionnaire 
results show that students who know the term 
entrepreneur and mention the definition of 
entrepreneurship according to their respective views 
show a percentage of 85% with a total of 29 students. Of 
these 29 students who are interested in 
entrepreneurship, 25 people show a high interest with a 
percentage of 74%, the rest who are not interested in 
becoming entrepreneurs are only 7 students with a 
percentage of 26%. Based on the results of the interviews 
described in writing on the questionnaire sheet, the 
reasons why they are interested in becoming 
entrepreneurs are conveyed, obtained a variety of 
answers including wanting to gain life experience, 
wanting to make an item that can be resold, can make 
their own money so as not to trouble their parents or in 
other words can educate an independent spirit. In 
addition, one of the interesting reasons conveyed is that 
a business can be achieved and produced by a smart 
person so that the person concerned is very enthusiastic 
about becoming an entrepreneur, and the reason that is 
often conveyed is more principled is that they want to 
work alone and not be ordered by others. Regarding the 
definition of entrepreneurship in general, which is 
conveyed by most students, it aims to produce products, 
so researchers asked whether or not they were interested 
in learning to make or process green chemical products 
that are useful and have economic value (can be sold), it 
is known that students are very enthusiastic or have a 
very high interest with a percentage of 91%, otherwise 
students who are not interested show a very small 
percentage of 9%. According to Purnama et al. (2020) 
entrepreneurship is the creation of something in the 
form of services or new products that involve time, 
effort, risk, finance and psychological and social 
development. The previous opinion regarding the 
definition of entrepreneurship put forward by 
Schumpter (1939) is a person who is able to break down 
the existing economic system by introducing new goods 
and services by creating new forms or processing or 
modifying raw materials (Hendrawan et al., 2017). 

In the final question to find out high student 
interest in green chemistry learning is linear with 
student readiness to receive the learning, then students 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2025, Volume 11, Issue 2, 224-234 

 

230 

are asked to answer the question of how their readiness 
to follow project-based green chemistry learning to 
produce Chemo-Entrepreneurship-oriented green 
chemistry products, obtained data that student interest 
is very high with a percentage of 88% meaning that 
students are really ready to follow the learning. While 
students who are less ready are only 3 students with a 
percentage of 9% which is the reason they have never 
previously known or received chemistry learning other 
materials with a chemo-entrepreneurship approach. 
From the questionnaire, only 1 student stated that he 
was not ready for the learning without including specific 
reasons. It is expected that after participating in the 
learning, the student will experience a change in 
thinking because they already know the real purpose of 
CEP learning. The CEP approach is one of the contextual 
learning which helps teachers to link the material taught 
with everyday life while for students it helps gain skills 
and knowledge that are very important to develop an 
entrepreneurial mindset because entrepreneurship can 
increase economic growth (La Guardia et al., 2014; 
Sadraei et al., 2018). 

Based on the results of analyzing student 
questionnaire data in this study, it can be obtained 
information that class X-5 students as the object of the 
author's research expect green chemistry learning or it 
can be said that students have a high interest in green 
chemistry learning carried out with an entrepreneurial-
oriented experimental method to produce green 
chemistry products that have economic value or have 
opportunities as an entrepreneurial business. Because 
this green chemistry learning is directed to produce 
products at the end of learning, the author will apply the 
PjBL or Project Based Learning model with a Chemo-
Entrepreneurship (CEP) oriented approach.  With the 
application of the PjBL or Project Based model, it is 
expected to create direct involvement of students in 
learning activities that aim to carry out and produce a 
meaningful project product, so as to provide learning 
experiences in solving problems related to everyday life. 
(Apriany et al., 2020; Suradika et al., 2023; Umar, 2016).  
The use of PjBL is oriented towards authentic problems 
so that students can relate chemical concepts to 
phenomena that exist around (Ratnawati, 2023), so that 
the PjBL model makes students more creative in 
understanding the material combined with real 
situations (Abidin, 2014).  The above opinion about the 
advantages of the PjBL model is corroborated by (Krajcik 
et al. (2014) stating in PjBlL significant problem solving, 
focus on achieving learning objectives, student 
involvement in every learning activity, collaboration 
between students, teacher and student feedback, and 
accompanied by the use of technology to create real 
products or results. Chemo-Entrepreneurship (CEP) is 

an approach/method used in learning chemistry by 
inserting entrepreneurship related to chemical materials 
that are applied in everyday life (Marwah et al., 2016; 
Ulhaq et al., 2021). The spirit of entrepreneurship is 
important for students because it can improve self-
quality, strengthen students' potential because they get 
skills, provide motivation for independent living, create 
jobs in society and student curiosity  (Arfin et al., 2018; 
Kamaludin, 2018; Sumarti et al., 2018). The 
implementation of the PjBL model integrated with the 
CEP approach can provide the potential for students to 
learn the production process of a material into a useful 
product that has economic value (Sumarti et al., 2014). 

The government's effort to improve the competence 
of high school graduates is to equip 21st century skills. 
21st century skills are skills that must be possessed by 
students to prepare themselves to face the changes and 
demands of the times (Ekaputra et al., 2023).  One of the 
21st century skills that are needed today is creative 
thinking skills. Vincent-Lancrin et al. (2019) put forward 
a definition of creativity as the ability to produce work 
that is new (unexpectedly original) and appropriate 
(useful, adaptive regarding task constraints). Another 
opinion about creative thinking is a new breakthrough 
in using knowledge, approaches, perspectives, and 
abilities to find solutions to problems (Santofani et al., 
2016). Students' creative thinking skills can be developed 
through education so that students can improve their 
competence to face 21st century competition. One 
effective alternative to improve students' creative 
thinking skills is CEP-orientated learning. This has been 
proven through the research of Sutarto et al. (2021), 
Dewi et al. (2019), and Wibowo et al. (2018) where some 
of these studies applied CEP-oriented learning to 
improve creative thinking skills in students who were 
the object of their research. In supporting learners' 
creativity according to Kovalyova et al. (2016) PjBL is a 
dynamic learning approach to teach students to explore 
real-world problems and challenges to plan, manage 
and complete projects through content knowledge and 
language skills. Based on the results of these studies, the 
authors will apply the Chemo-Entrepreneurship 
approach to provide green chemistry learning 
integrated in the PjBL model because it will create a 
green chemical product, namely bar soap from 
processing used cooking oil. Green chemistry learning 
carried out with the PjBL model and oriented to CEP 
through experimental methods based on the results of 
questionnaires distributed to students showed a very 
high interest of 85% in the desire to conduct green 
chemistry learning experiments. 

The main result of this study which shows high 
student interest in learning green chemistry with 
experimental methods is consistent with the results of 
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research by Al Idrus et al. (2020) who concluded that the 
ability of green chemistry concepts needs to be given in 
the form of practicum to increase student creativity. In 
line with what was conveyed by Nurbaity (2011) that the 
concept of green chemistry has 12 principles that can be 
applied in chemistry teaching, especially in practical 
activities in the laboratory by reducing/replacing 
hazardous chemicals used in a chemical reaction or 
synthesis of a compound that produces hazardous waste 
that causes environmental problems. So that the results 
of the research conducted by the author can help 
teachers to apply the experimental method for learning 
green chemistry with a chemo entrepreneurship-
oriented project-based learning model to encourage high 
interest and fondness for learning chemistry so as to 
improve students' creative thinking skills. 
 

Conclusion  
 

In general, the purpose of this study was to 
determine students' interest in Chemo-entrepreneurship 
oriented green chemistry learning to improve creative 
thinking skills. The results showed that students have a 
very high interest with a percentage of 85% wanting to 

learn with experimental methods by producing 
products. Furthermore, the results also showed that 
students' readiness was very high with a percentage of 
88% in participating in project-based green chemistry 
learning and Chemo-Entrepreneurship oriented. 
Chemo-Entrepreneurship oriented chemistry learning is 
one of the interesting learning approaches that can be 
done in schools to bring up entrepreneurial interests in 
students so that they have the potential to create their 
own jobs which of course can help the government 
reduce the problem of unemployment of high school 
graduates. This research is only limited to a limited 
population and the application of learning models and 
methods but does not integrate the use of learning media 
due to time constraints so that there are still obstacles 
that occur.   The obstacle in this study is that not all 
students have an entrepreneurial interest in themselves 
so that it will affect the expected learning objectives 
Recommendations from this study are that educators 
can integrate chemo entrepreneurship-oriented PjBL 
models with the use of digital application-based 
learning media so that learning is more interesting in its 
implementation. It is also hoped that policy makers in 
the world of education, especially in high schools, will 
apply the design of the entrepreneurship learning 
approach in natural science subjects, especially 
chemistry, so that its use for students is even more 
widespread. 
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