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Abstract: The availability of teaching materials that pay attention to local natural resources 

integrated into project-based learning is rarely found when chemistry learning occurs in the 

classroom. This research aims to develop learning modules and assess the impact of the 

module on chemical literacy and the entrepreneurial interest of students. This research 

adopts the 10-step development model by Borg and Gall 10 steps. The data collection 

instruments in this study are feasibility sheets, practicality sheets, student readability sheets, 

questions on chemical literacy skills, and entrepreneurial interest questionnaires. This study 

is a quasi-experimental research with a pretest-posttest one-group design. The total sample 

was 131 students of class XII high school science which was chosen using the cluster 

random sampling method. The Manova test was used to analyze differences in chemical 

literacy and entrepreneurial interest of learners in experimental and control classes. The 

results of this study show that: (1) The distribution of students' chemical literacy skills in 

the very high category in the experimental class was 35.48% while the control class was 

21.87%. The level of entrepreneurial interest of students in the category was very high in 

the experimental class at 67.74% and the control class at 21.87%, (2) the percentage of 

effective contribution of the module to chemical literacy and entrepreneurial interest is 47%, 

chemical literacy is 12.4%, entrepreneurial interest is 43.8%; (3) The practicality test of the 

module by five chemistry teachers showed a very practical category with a percentage of 

84.5%. (4) The module readability test by students obtained a percentage of 91.26% in the 

very good category. Thus, modules that have been developed can increase students' chemical 

literacy and entrepreneurial interest. 

Keywords: Entreprenurial interest, Chemical literacy, Module development, Project-Based 

Learning, Borg and Gall  

Introduction 

Indonesia is known as an archipelagic country that has abundant natural resources. (Agung et al., 2022).  

In addition, Indonesia consists of various regions with a cluster of very beautiful islands. Maluku 

Province, including the eastern part of Indonesia also known as the province of the sea-island which is 

famous for its abundant natural wealth in both the fisheries and agricultural sectors  (Ruhulessin, 2021). 
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The diversity of natural resources in Maluku has the uniqueness to be developed into teaching materials 

on macromolecular materials (Masihu & Agustyn, 2021). However, the natural potential that is owned 

has not been developed much in chemistry learning at school. By utilizing the various potentials that 

exist in the surrounding environment, of course, students not only understand teaching materials 

theoretically but also are more applicable and care more about the surrounding environment (Jumriani 

et al., 2021). According to Ramly et al (2022), chemistry learning that pays attention to local natural 

products is one of the things that need to be considered in curriculum development in Indonesia, 

especially in the chemistry curriculum at the secondary school level (Imansari & Sumarni, 2018). Based 

on the results of the questionnaire given to teachers, it was found that the teaching materials that were 

often used only contained a summary of the subject matter and some practice questions in it. The 

teaching materials used have not been widely associated with natural resources which is closely related 

to the daily life of students, so students are less encouraged to produce chemical products from local 

natural resources. The lack of teaching materials that pay attention to local natural resources in 

macromolecular material makes students less enthusiastic to learn and leads to low chemical literacy 

(Undeogalanva, 2022). 

      Chemical literacy is one of the important elements that must be developed in education. The 

importance of chemical literacy, in general, is to improve the quality of life, where the knowledge 

gained can be used to overcome the problems of the general public (Kohen et al., 2020). One indicator 

of the lack of actualization of the article is the lack of scientific literacy, including chemical literacy. In 

Indonesia, a study on PISA (Programme for International Student Assessment) in 2018 shows that 

Indonesian students' science literacy level is still low. The results of the 2018 PISA survey put Indonesia 

in 74th place, which is ranked sixth from the bottom. The reading ability of Indonesian students, with 

a score of 371, is in position 74. the ability of science, with a score of 396, is in position 71 (OECD, 

2018). Indonesian students' low chemical literacy ability is influenced by several things, including the 

curriculum and education system, teacher selection of learning methods and models, learning facilities, 

learning resources, and teaching materials (Muntholib et al., 2020). The problem of low chemical 

literacy can be helped by providing relevant teaching materials to students. (Luthfianah & Hidayah, 

2022). 

   Another important skill that needs to be developed in learning at school is an interest in 

entrepreneurship (Jena, 2020). Entrepreneurship has become a subject that must be included in 

vocational high schools (SMK), as well as in several Senior High Schools (SMA) (Lestari et al., 2022). 

This shows how important it is to instill an entrepreneurial spirit in students as early as possible. (Sang 

& Lin, 2019). According to data from the Central Statistics Agency of Indonesia in 2022, the open 

unemployment rate as of August 2022 for public high school graduates is still the highest rank 

compared to the level of education at universities, which is 8.57%, while at universities the 

unemployment rate reaches 4.80% (BPS, 2022). In Maluku Province, the open unemployment rate 

reached 6.44% as of February 2022, with the distribution of public high school education levels 

reaching 10.31%, Diploma I/II/III reaching 6.75%, vocational schools reaching 8.44%, junior high 

schools 1.82% and elementary schools 1.83%. The next highest open unemployment rate is found in 

vocational universities and high Schools. In other words, there is an excess labor supply, especially at 

the equivalent high school and university education levels. One of the efforts to reduce the number of 

open unemployment rates among high school graduates is to teach entrepreneurship education to 

students (Putro et al., 2022). Humans who have an entrepreneurial spirit are someone whose personality 
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has been instilled entrepreneurial values (Listiningrum et al., 2020). Entrepreneurial values include 

creativity, innovation, exploration, critical thinking, hard work, discipline, daring to take risks, 

independence, communication skills, and work ethic. (Siska et al., 2023). All entrepreneurial values 

can be taught through entrepreneurial education that seeks to form quality students who can create jobs 

for themselves or provide jobs for others, not just as job seekers. (Iwu et al., 2021).  

       Based on interviews that have been conducted with chemistry teachers, it shows that chemistry 

learning in the classroom has not been widely associated with entrepreneurial activities because several 

factors become obstacles in the application of entrepreneurship education, namely the lack of budget 

and time allocation that is too short so that entrepreneurship education is not delivered optimally. 

Macromolecular material is a very strategic material to hone students' entrepreneurial interests because 

one indicator in learning requires students to create a chemistry project as an impact of macromolecular 

learning. However, based on the results of interviews with class XII students, most students are 

considered boring material because they are only limited to learning the theory (Lestari & Guspanti, 

2023). When referring to the high school chemistry curriculum for macromolecular materials, one 

indicator requires students to create a chemistry project. However, teachers rarely implement these 

indicators during chemistry learning in class. These indicators can allow students to produce a project 

and hone students entrepreneurial interests through chemistry learning. (Pardede, 2023). By 

incorporating entrepreneurial values in chemistry, it is hoped that students can feel the benefits directly 

from the chemistry learning they do at school (Dewi & Mashami, 2019).  

Several related studies have been widely conducted. Yoo et al. (2020) research shows that developing 

project-based learning modules can strengthen students’ competency in community practice areas. 

Research by Haatanien & Aksela (2021), states that project-based learning has a good influence on 

understanding concepts and developing skills of teachers and students in schools. Research conducted 

by Hidayah et al. (2020) found that project-based learning can foster students' entreprenrial onterest. 

The results of research conducted by Marjana et al. (2021) concluded that The application of project-

based modules can improve students' scientific literacy. Based on the problem description above, the 

author is interested in researching and developing modules based on local natural resources in Maluku 

in project-based learning on class XII High School Science Macromolecule material. This study aims 

to determine the feasibility, practicality, and influence of macromolecular modules based on local 

natural resources in Maluku in project-based learning (PjBL) on chemical literacy and entrepreneurial 

interests of Class XII high school students 

Materials and Methods  

The type of research used is R&D (Research & Development). This research model uses Borg and Gall 

development, including ten steps consisting of (1) research and information collecting, (2) planning, 

(3) developing the preliminary form of the product, (4) preliminary field testing, (5) primary product 

revision, (6) main field testing, (7) operational product revision, (8) operational field testing, (9) final 

product revision, and (10) dissemination and implementation. The study subjects consisted of 1) 

instrument validators, namely expert validators known as material experts and media experts; 2) 

chemistry teachers; 3) students of class XII of high school science. Data collection techniques in this 

study are validation analysis and product practicality questionnaires. The instruments used in this study 

were material validation sheets, media validation sheets, student response questionnaires and teacher 

response questionnaires, entrepreneurial interest questionnaires, and chemical literacy questions. To 
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apply the module of development results in schools in this study using cluster random sampling 

techniques using quasi-experimental research methods with a pretest-posttest research design in one 

group, there were 32 students XII IPA1 in the control class and 31 students XII IPA3 in the experimental 

class. This research was conducted at SMA Negeri 12 Ambon, Maluku, Indonesia. 

Validity Analysis  

Expert validation data is examined by considering validator inputs, comments, and suggestions. The 

analysis's findings serve as a guide for updating the created modules. The validation sheet's measuring 

scale employs a 5 (five). A formula is used to calculate the validation results' average score, which is 

calculated by dividing the total score by the number of aspects evaluated. (Sujana, 2016) 

X̅ = 
 Xi 

𝑛
 

X̅ = Average validation score 

Xi = The overall validation result score  

n = The number of aspects evaluated  

In addition, Arsyad (2016) provides an interpretation of the average score in the validation category, 

which can be found in Table below: 

Table 1. Product Category Validity 

Interval Score Criteria 

4.10 < X ̅≤5.00 Very Valid 

3.10 < X ̅≤ 4.10 Valid 

2.10 < X ̅≤ 3.10 Valid Enough 

X ̅< 2.10 Invalid 

Teacher and student analysis of the response  

Based on the findings of surveys that teachers and students had completed, responses to the generated 

instructional materials were examined. A rating score measurement scale with a maximum value of 5 

(five) was employed in this study. The following formula is then used to process the questionnaire's 

data.  

Practicality Value= 
Total obtained score 

Maximum score
 x 100%  
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The acquisition results are transformed to the following Table 2 once the proportion of the product's 

usefulness is determined: 

Table 2. Practicality Value Criteria 

Percentage Category 

0-20% Impractical 

21-40% Less practical 

41-60% Quite Practical 

61-80% Practical 

81-100% Very Practical 

Chemical Literacy Analysis of Students  

A pretest measures the increase in students' chemical literacy before students learn using chemistry 

modules based on local natural resources, and posttest is measured after students learn using the 

modules developed. Chemical literacy research on cognitive aspects of students was measured using 

the Normality Gain test according to the formula (Sugiyono, 2010): 

N Gain= 
𝑆𝑐𝑜𝑟𝑒 𝑃𝑜𝑠𝑡𝑒𝑡𝑠𝑡−𝑆𝑐𝑜𝑟𝑒 𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑆𝑐𝑜𝑟𝑒 𝐼𝑑𝑒𝑎𝑙−𝑆𝑐𝑜𝑟𝑒 𝑃𝑟𝑒𝑡𝑒𝑠𝑡
 

Table 3. N-Gain Score Criteria 

Score g Criteria 

g> 0,7 High 

0,3 ≤ g ≤ 0,7   Medium 

g < 0,3 Low 

Analysis of Student Entrepreneurial Interest  

After learning in each class, students will fill out an entrepreneurial interest questionnaire. In this study, 

a rating score measurement scale was used on a scale of 5 (five). Data from the questionnaire is then 

processed to calculate the percentage of interest in each indicator using a formula (Purwanto, 2010) as 

follows: 
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Answer Percentage = 
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑖𝑡𝑒𝑚𝑠
 x 100% 

Furthermore, the results obtained are categorized as follows Table 4. Categorization of Entrepreneurial 

Interests 

Table 4. Categorization of entrepreneurial interests 

Percentage Category 

86-100% Very high 

76-85% High 

60-75% Enough 

55-59% Low 

<54% Very Low 

Results and Discussion  

The development of chemistry modules based on local natural resources of Maluku in project-based 

learning of grade XII students on macromolecular materials has been developed. Development of 

learning modules using the Borg and Gall development model. The chemistry module developed is 

designed in the A4 size module format (21 x 29.7 cm).  

Content validation results  

Validation by content experts focuses on the module's content that is evaluated by specialists in the 

field of chemistry. Assessments given in accordance with the National Education Standards Board 

(BNSP). The following (Table 5) lists the findings of the review of the macromolecular material 

composition in the chemistry module. 

Table 5. Results of material expert validation 

Assessment aspect Average Score Category 

Content Feasibility  4.33 Very Valid 

Linguistic Feasibility  4.75 Very Valid 

Presentation Feasibility  4.66 Very Valid 
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Graphics Feasibility  4.25 Very Valid 

Average 4.49 Very Valid 

     Table 5 reveals that subject-matter experts' evaluation findings (validation) had an average total 

score of 4.49 or were classified as highly valid criteria. Content received an average score of 4.33 for 

eligibility; 4.75 for linguistics; 4.25 for presentation feasibility; 4.25 for graphics; and 4.50 for overall 

impression. Based on the evaluation results by material expert validators, the project-based learning on 

macromolecular materials in the chemistry module of class XII pupils based on local natural resources 

in Maluku was determined to be highly valid. The suggestion for module improvement from content 

experts is to add practice questions. 

Learning Media Expert Validation Results  

Learning design experts test the product's feasibility in delivering learning through modules. The 

findings of validation by professionals in learning design are shown in Table 6 based on National 

Education Standards Board (BNSP) 

Table 6. Media expert validation results 

Assessment aspect Average Score Category 

Content Feasibility  4.83 Very Valid 

Linguistic Feasibility  4.66 Very Valid 

Presentation Feasibility  4.75 Very Valid 

Graphics Feasibility  4.50 Very Valid 

Average 4.68 Very Valid 

      According to Table 6, the evaluation findings conducted by media experts (validation) received an 

overall average score of 4.68, which indicates that these criteria are considered highly valid. The 

recommendation made by media professionals for enhancing the module is to pay attention to the 

neatness of the paragraphs. Therefore, based on the research conducted by the two expert validators, it 

was determined that the chemistry module for macromolecular materials based on local natural 

resources in Maluku in project-based learning of students in grade XII is feasible for development trials 

on target users, specifically students and teachers. This conclusion was reached due to the research 

findings conducted by the two expert validators. 

Teacher Assessment Results  
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     After getting an assessment from material and media experts, researchers make revisions based on 

the advice provided by validators. Furthermore, a development trial was conducted on chemistry 

teachers to analyze teacher responses to chemistry modules based on local natural resources in Maluku 

in project-based learning of grade XII students on the macromolecular material developed. The number 

of teachers who were the subjects of the study was five chemistry teachers consisting of one teacher 

from YPKPM Ambon Christian Senior High School (Teacher 1), one teacher from SMAN 12 Ambon 

(Teacher 2); one teacher from Pertiwi Ambon Senior High School (Teacher 3); one teacher from SMAN 

4 Amahai (Teacher 4); one Teacher from SMAN 1 Seram Barat (Teacher 5). 

Table 7. Practicality test by chemistry teachers 

Table 7 shows that the outcomes of development trials conducted on five class XII chemistry teachers 

were incredibly realistic achievement qualifications with a percentage of 84.5%. According to the 

teacher's evaluation results, the chemistry module for students in grade XII that focuses on 

macromolecular material and uses local natural resources in Maluku generates a very practical average. 

Suggestions from teachers include adding local natural products from Maluku that are relevant to 

macromolecular materials. 

Small Group Trial Results  

     After the teacher gives an assessment, the researcher revised according to the advice given by the 

teacher. The next step is to conduct a small group test for nine students at SMAN 6 Ambon. Module 

assessment indicators include aspects of module functions and benefits for students, material aspects, 

module presentation, and language aspects. Small respondents examined the assessment of 

development products through hard copy and soft copy modules. The following are the findings from 

the small group trial data analysis (Table 8): 

 

 

No Aspect Average Score Maximum 

Score 

Percentage Category 

1. Module 8.2 10 82% Very Practical 

2. Matter 25.2 30 85% Very Practical 

3. Presentation 17 20 85% Very Practical 

4. Language 26 30 86% Very Practical 

Total Average Score 76.4 90 84.5% Very Practical 
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Table 8. Small group trials result 

Respondent 1 2 3 4 5 6 7 8 9 

Total Score 112 113 113 114 108 114 114 115 110 

Percentage % 93.3 94.1 94.1 95 90 95 95 96 91.6 

Maximum 

Score 

120 

Average 93.6% 

The development results from the module's small group testing analysis revealed an average percentage 

of 93.6%, falling under the very practical category.  

Field Trial Results  

    In the field test stage, the module was piloted involving 54 students from class XII science students 

at Ambon. The data from field trials are shown in the following (Table 9): 

Table 9. Readability test results by students 

Table 9 demonstrates that the average percentage of student assessment questionnaires for modules in 

field trials is 91.26%, indicating that modules are highly practical qualifications 

 

No Aspect Average Score Maximum 

Score 

Percentage Category 

1. Function and benefit of 

Module 

22.5 25 88 % Very Good 

2. Material 32.28 35 92,2% Very Good 

3. Presentation 26.9 30 89,6% Very Good 

4. Language 27.84 30 92,8% Very Good 

Total Average Score 109.52 120 91.26 Very Good 
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Application of Development Module  

The module application uses a post-test-only control group design research design. This research was 

carried out at SMAN 12 Ambon consisting of class XII IPA1 as a control for 32 students and class XII 

IPA3 as an experiment for 31 students. The Manova test is used to see the difference in the learning of 

students who use who do not use local natural resource-based modules in project-based learning on 

macromolecular materials. The results of the manova test for this hypothesis can be seen in the 

following table 10 

Table 10. Manova test results 

 

 

 

 

 

 

 

 

 

 

 

H0:  There is no difference between chemical literacy and entrepreneurial interest in control classes 

and experimental classes 

H1: There is a difference between chemical literacy and entrepreneurial interest in control classes and 

experimental classes 

     Based on the results of the manova test in Table 10, a significance value of 0.000 is obtained. The 

significance value of the manova test results is smaller than the significance level of 0.05 (0.000<0.05) 

and the Hotelling trace value of 0.887. this shows that H0 is rejected and H1 is accepted, assuming that 

there are simultaneous differences in the literacy skills and entrepreneurial interests of students who 

use and those who do not use local natural resource-based modules in project-based learning on 

macromolecular materials. The difference in chemical literacy skills and entrepreneurial interests 

obtained shows that learning using local natural resource-based modules in project-based learning on 

macromolecular material influences students' chemical literacy and entrepreneurial interests The 

 Effect Value F Hypothesis df Sig Partial Eta 

Square 

In Pillai’s Trace 0.997 8698.433b 2.000 0.000 0.997 

Te Wilks’s Lambda 0.003 8698.433b 2.000 0.000 0.997 

Rc Hotteling’s Trace 289.948 8698.433b 2.000 0.000 0.997 

Ep Roy’s Largest Root 269.948 8698.433b 2.000 0.000 0.997 

T       

C Pillai’s Trace 0.470 26.622b 2.000 0.000 0.470 

L Wilks’s Lambda 0.530 26.622b 2.000 0.000 0.470 
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magnitude of the influence given by learning using local natural resource-based modules in project-

based learning on macromolecular material with the value shown by the partial eta square is 0.470, so 

it can be concluded that learning using local natural resource-based modules in project-based learning 

on macromolecular material has a significant influence on chemical literacy and entrepreneurial interest 

of students by 47%. 

Student Chemical Literacy Results 

       Based on the second hypothesis test aims to determine whether or not there are differences in 

chemical literacy of students who use and those who do not use local natural resource-based modules 

in project-based learning on macromolecular materials. The results of the univariate test of students' 

chemical literacy ability can be seen in the following table. 

Table 11. Chemical literacy test results 

 

 

 

H0:  There is no 

difference 

between chemical literacy in control classes and experimental classes 

H1: There is a difference between chemical literacy in control classes and experimental classes 

Based on the test results in table 11, a significance value is obtained, which is 0.005. The significance 

value of the results of this hypothesis test is smaller than the significance level of 0.05 (0.005<0.05). 

This shows that H0 was rejected and H1 was accepted with the analysis results that there were 

simultaneous differences in the chemical literacy ability of students who used and those who did not 

use local natural resource-based modules in project-based learning on macromolecular material. Before 

learning begins, students in the control and experimental classes will be given a pretest to measure 

students initial understanding before receiving macromolecular material. Based on the pretest results 

of the experimental class, an average score of 72.17 was obtained, while the pretest results in the control 

class obtained an average value of 70.97. The average value of the experimental and control classes, 

that is, the average value of the experimental class is greater than the average value of the control class, 

as shown in the following figure 1 below: 

 

 

 

 

Figure 1. Results of Pre-Test and Posttest Scores in Control Class and Experimental Class 

Variabel df Mean 

Square 

F Sig.  Eta 

Square 

Chemical 

Literacy 

1 245.093 8.659 0.005  0.124 

70.5
71

71.5
72

Pre-test Average Result

70

75

80

85

Control Eksperiment

Post-test Average Result
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Result on chemical literacy skills were obtained from the post-test at the end of learning. Based on the 

analysis of the N-gain test, the results showed an overall increase in student learning outcomes between 

the pretest and post-test, namely differences in student test results before and after the implementation 

of learning. In the control class, students' pretest results got an average score of 70.97, and post-test 

scores got an average of 73.93. The N-Gain value obtained was 0.11, so the average pretest and posttest 

scores increased in a low category. While in the experimental class, the pretest results students got an 

average score of 72.17, and the post-test score got an average score of 80.94. The N-Gain value obtained 

at 0.31 means that the average pretest and post-test score increase is in the medium category. 

 

 

 

 

 

 

 

Figue 2. Distribution of chemical literacy categories of students 

Based on Figure 12, it can be seen that the percentage of distribution of chemical literacy ability of the 

control class is very low 31.5%, low category 21.87%, high category 34.37%, and very high category 

12.50%. Meanwhile, the most significant percentage was dominated by experimental classes for 

chemical literacy in the high category of 41.3% and the very high category of 32.25%. The difference 

in chemical literacy skills shows that learning using local natural resource-based module modules in 

project-based learning on macromolecular material influences students' chemical literacy abilities. The 

magnitude of the influence exerted by learning using local natural resource-based module modules in 

project-based learning on macromolecular material with a value indicated by a partial eta square, which 

is 0.124. This value shows a high category, or it can be concluded that learning using local natural 

resource-based modules in project-based learning on macromolecular material greatly influences 

chemical literacy ability by 12.4%. The application of modules based on local natural resources in 

project learning is considered capable of increasing the chemical literacy of students. This is supported 

by relevant research conducted by (Anggraini & Wulandari, 2021). It was concluded that the project-

based learning model could influence increasing student activeness in learning. Another study 

conducted (Nuraini et al., 2021) states that the project-based learning model can improving student 

learning outcomes in ecosystem materials with an N-Gain of 0.76. In line with this (Yulianti et al., 

2019) explained the research results that using teaching materials in learning could improve the results 

of students' chemical literacy and help students learn motivation. 

Results of Entrepreneurial Interest  
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  The results of the univariate test of entrepreneurial interest of students can be seen in the following 

table 12 below. 

Table 12. Entrepreneurial interest results 

 

 

 

 

 

H0:  There is no difference between entrepreneurial interest in control classes and experimental classes 

H1: There is a difference between entrepreneurial interest in control classes and experimental classes. 

  Interest in entrepreneurship is a desire in a person to meet the needs of life, advance the business, 

produce and create a business. The students' entrepreneurial interest results are based on 6 indicators of 

entrepreneurial interest: self-confidence, task and result-oriented, risk-taking courage, leadership, 

future-oriented, and originality. Table 13 shows the outcomes of students' entrepreneurial interest in 

experimental and control classrooms for each factor. 

Table 13. Results of entrepreneurial interest in each indicator 

Indicators of 

Entrepreneurial 

Interest 

Eksperiment class Control class 

Average Score % Interest Average Score % Interest 

Confidence 14,03 93,53% 11,28 75,2% 

 Task and result-

oriented) 

14,12 94,13% 11,53 76.86% 

Risk-taking courage) 13,70 91,33% 11,24 74,99% 

Leadership 14,06 93,73% 11,71 78,12% 

 Future-oriented 9,74 64,06% 7,19 47,93% 

 Originality 4,70 31,33% 3,81 25, 4% 

Variable D

f 

Mean 

Square 

F Sig. Eta 

Square 

Entrepreneurial Interest 

 

1 1669.973 47.565 0.000 0.438 
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      The overall calculation of the average score of student entrepreneurial interest, which includes all 

indicators of entrepreneurial interest in the experimental class and control class, can be seen in the 

following table.  

Table 14. Entrepreneurial interest in experiment and control class 

Class Average           

Score 

Percentage Category 

Eksperiment 70,35 78,16% High 

Control 56,76 63,06% Low 

The calculation of the students' entrepreneurial interest questionnaire score following the learning 

process yielded an average score of 70.35, with a percentage of 78.16% in the experimental class. In 

the control group, the average score was 56.76, with a percentage of 63.06%. Students taught using 

project-based macromolecular modules are more interested in entrepreneurship than students not using 

project-based macromolecular modules 

     Based on the hypothesis test results in table 33, a significance value of 0.000 was obtained. The 

significance value of the results of this hypothesis test is smaller than the significance level of 0.05 

(0.000<0.05). This shows that H0 is rejected and H1 is accepted, assuming that there is a difference in 

the level of entrepreneurial interest of students who use and those who do not use local natural resource-

based modules in project-based learning on macromolecular materials. 

 

 

 

 

 

 

     

    

Figure 3. Distribution of entrepreneurial interest of students 

Based on Figure 3, it can be seen that the percentage of distribution of entrepreneurial interest of 

students in the control class in the very low category is 9%, the low category is 43%, the high category 

is 25%, and the very high category is 22%. Meanwhile, the experimental class dominated the most 
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significant percentage for achieving entrepreneurial interest in the high category at 68%, the high 

category at 28%, and the low category at 3%. The difference in entrepreneurial interest obtained shows 

that learning using local natural resource-based modules in project-based learning on macromolecular 

material influences students' entrepreneurial interest. The magnitude of the influence given by learning 

using local natural resource-based modules in project-based learning with the value shown by partial 

eta square. 0,438. This value shows a very high category, or it can be concluded that learning using 

local natural resource-based modules in project-based learning on macromolecular material influences 

entrepreneurial interest by 43.8%. It can be explained that the level of entrepreneurial interest of 

students based on the distribution in the control class and experimental class, the significance value of 

students with very high scores in the experimental class (67.42%) is better than the highest score in the 

control class (21.87%). This is relevant to research conducted by (Haq, 2022) that project-based 

learning can present abilities such as increasing interest in learning, entrepreneurial interest, 

entrepreneurial nature, understanding and learning outcomes, entrepreneurial understanding, leadership 

ability, risk-taking courage, problem-solving ability, increasing activeness, confidence, and increasing 

enthusiasm. Project-based learning can foster an entrepreneurial spirit, and the desire for 

entrepreneurship, and achieving entrepreneurial learning outcomes for students (Farida et al., 2017). In 

line with this statement, Abelenda et al. (2023) stated that applying the project-based learning model 

can develop students' entrepreneurial attitudes and motivation. 

Conclusion  

     Based on the results that have been described, it can be concluded that the percentage of effective 

contribution of project-based modules in macromolecular learning to students' chemical literacy skills 

and entrepreneurial interests amounted to 47%, respectively, by 12.4% and 43.8%. The distribution of 

students' chemical literacy skills in the very high category in the experimental class was 35.48%, while 

the control class was 21.87%. The distribution of students' entrepreneurial interest in the very high 

category in the experimental class was 67.74%, while in the control class, it was 21.87%. Thus, modules 

that have been developed can increase students' chemical literacy and entrepreneurial interest. 
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1. Manova test results 

 

 

2. Test of Between-Subject Effect 

 


