
 
 
 

356 

Vol. 22 No 3, October 2024, page 356-364 
e-ISSN: 2580-0094; p-ISSN:1693-3931 
DOI: 10.19184/bioedu.v22i3.50861 
jurnal.unej.ac.id/index.php/BIOED 

 
The Influence of Biotechnology-Based Bio entrepreneurship Learning 

Model on the Enthusiasm Level and Entrepreneurial Personality of High 

School Students in Sukabumi Regency 

 
Wilda Waliam Mursyida1, Aa Juhanda2, Endris Rukmana3, Billyardi Ramdhan4 

1, 2, 4 Biology Education, Muhammadiyah University of Sukabumi, Indonesia 
3 Senior High School 1 Cireunghas, Indonesia 

 
Article Info  ABSTRACT  

Article history: 

Received July 24, 2024 

Revised September 30, 2024 

Accepted October 1, 2024 

 

 This research is motivated by the low level of student enthusiasm towards 

entrepreneurship due to the lack of activities that foster entrepreneurial 
personality. The research aims to examine the influence of biotechnology-
based bio entrepreneurship on students' enthusiasm and entrepreneurial 
personality. A quasi-experimental design with a non-equivalent control group 
was used, involving class X students at SMAN 1 Cireunghas, Sukabumi 
district. Questionnaires were administered to collect data. Results showed that 
in the experimental group, 81% of students demonstrated a high level of 
enthusiasm with an N-Gain score of 0.81, increasing from a pretest average of 

73.13 to a posttest average of 93.7. Regarding entrepreneurial personality, 
79% of students exhibited high scores, with an N-Gain of 0.79, improving 
from a pretest average of 82.97 to a posttest average of 97.3. Hypothesis 
testing revealed significant differences between the experimental and control 
groups, with a significance level of 0.003 for enthusiasm and 0.020 for 
entrepreneurial personality (p < 0.05). Thus, biotechnology-based bio 
entrepreneurship positively influences both the enthusiasm and 
entrepreneurial personality of students. 

 

Keywords:  

Biotechnology-Based 

Bioentrepreneur 

Enthusiasm level  

Entrepreneurial Personality 

This is an open access article under the CC BY-SA license. 

. 

Corresponding Author: 

Billyardi Ramdhan,  
Biology Education, Muhammadiyah University of Sukabumi 
Jalan R.Syamsudin,S.H. No. 50, Cikole, Sukabumi, Indonesia 
Email: billyardi@ummi.ac.id  

 
1. INTRODUCTION 

Technological advancements have ushered in the era of the Industrial Revolution 4.0 (Schwab, 2018), 

demanding the development of 21st century skills such as character, citizenship, critical thinking, creativity, 

collaboration, and communication, known as 6C (Putri et al., 2022; Fonseca, 2018). These skills align with the 

characteristics of entrepreneurship, emphasizing the importance of entrepreneurial capabilities in modern life 

(Yulian, 2018). However, the number of entrepreneurs in Indonesia remains low, with only 3.47% of the 
population being entrepreneurs (Gultom, 2021). Many students show low enthusiasm towards entrepreneurship, 

as they are unfamiliar with its concepts (Baktiningsih et al., 2021). 

Research reveals that entrepreneurial education needs to be implemented not only in tertiary institutions 

but also in high schools (Arquisola et al., 2019). This aligns with the necessity of developing students' enthusiasm 

and entrepreneurial personality, which includes characteristics like innovation, self-efficacy, and risk-taking 

attitudes (Bican et al., 2020; Tentama et al., 2019). Integrating entrepreneurial values with biotechnology, known 

as bioentrepreneurship, offers an innovative approach (Muliadi et al., 2020). This integration helps students create 

applicable products and enhances their entrepreneurial mindset. 

By focusing on bioentrepreneurship within biotechnology education, students can cultivate entrepreneurial 

skills through the development of renewable and innovative products, such as plant-based industries and organic 

skincare (Wardhani et al., 2020). Therefore, bioentrepreneurship learning in biotechnology can increase students’ 

enthusiasm and entrepreneurial personality, particularly through entrepreneurship-oriented craft subjects 

(Alfaniah, 2022). Based on the explanation above, the researchers revealed how the Enthusiasm level and 

Entrepreneurial Personality of students in the biotechnology-based Bioentrepreneur-laden Crafts subject. 

 

https://creativecommons.org/licenses/by-sa/4.0/
mailto:billyardi@ummi.ac.id
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2. RESEARCH METHOD 

This study employs a quantitative approach using a quasi-experimental design with an experimental and a 

control group. The design used is Non-equivalent Control Group Design, where the experimental and control 

classes were not randomly selected. At the beginning, both groups were administered a pretest to assess initial 

capabilities. The experimental class received instruction using the Project-Based Learning (PjBL) model 
combined with the Biotechnology-Based Bioentrepreneur method, while the control class used the conventional 

PjBL approach. Data were collected through questionnaires and observation sheets, distributed directly to 30 

purposively sampled students from class X at SMAN 1 Cireunghas, Sukabumi, during the 2023/2024 academic 

year. The questionnaires, consisting of 66 items, measured students' Enthusiasm levels (5 indicators) and 

Entrepreneurial Personality (6 indicators). All instruments had been validated for reliability. Data collection 

occurred after both classes completed their respective learning treatments, followed by a posttest to assess changes 

in Enthusiasm and Entrepreneurial Personality. 

 

Table 1. Indicators for measuring Enthusiasm level and Entrepreneurial Personality 

Aspect Indicator 

Enthusiasm Level  (Suvittawat, 2019) Commitment to the Product or Service 
Passion for Competition 

Passion for Entrepreneurship 

Passion for Opportunity 

Passion for Development 

Entrepreneurial Personality (Salmony & Kanbach, 

2021) 

The Big Five 

Need for Achievement 

Innovatiness 

Self-efficacy 

Locus of control 
Risk attitudes 

 

The data from this research were reviewed using the criteria proposed by (Sundayana, 2016) which groups 

the N-Gain score into five criteria, namely: 

 

Tabel 2. N-Gain Score Table 

No N-Gain Score Criteria 

1 

2 

3 

4 

5 

0,70 ≤ g ≤1.00 

0,30 ≤ g ≤0.70 

0,00 ≤ g ≤0.30 

g = 0,00 

1,00 ≤ g ≤0.00 

High 

Medium 

Low 

No increase occurred 

There was a decline 

(Sundayana, 2016) 

 

Variable Class Pretest Avg Posttest Avg N-Gain 

Enthusiasm Level 
Experimental 73.13 93.7 0.81 

Control 69.00 86.9 0.60 

Entrepreneurial Personality 
Experimental 82.97 97.3 0.79 

Control 78.93 91.7 0.58 

 

3. RESULT AND DISCUSSION 

This research begins with a learning process by giving a posttest to the experimental and control classes 

with the aim of finding out the students' initial abilities. In the experimental class, Biotechnology-Based 

Bioentrepreneur learning treatment is given using the PjBL learning model and in the control class, learning is 

given using the PjBL model which is often used. at school. In the experimental class, 1 class was divided into 3 

groups with each group working on a project to make processed plant-based food ingredients using biotechnology 

principles. Below are pictures of processed food products from each group. 
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(a) (b) (c) 

Figure 1. (a) Nugget Tempe (b) TapeRoll (c) Kimchi 

 

After both classes were given classroom learning treatment by the teacher, they were then given a posttest 

to determine the influence of biotechnology-based Bio entrepreneurship on students' Enthusiasm level and 

Entrepreneurial Personality. The questionnaire given consisted of 30 statements consisting of 5 Enthusiasm level 

indicators and 30 statements consisting of 6 Entrepreneurial Personality indicators. After obtaining data on the 

results of the pretest and posttest in the experimental class and control class, the N-Gain test was then carried out 

to determine the difference between the posttest and pretest scores. Enthusiasm level and Entrepreneurial 

Personality of students which shows the influence of learning in the experimental class after the learning carried 

out by the teacher. The following is the N-Gain value data from the pretest and posttest recapitulation results that 

were given to the experimental class and control class. 

 

Table 3. Data on N-Gain Enthusiasm level and Entrepreneurial Personality values in the Experiment Class and 

Control Class 

   

Variable 

      

Class 

Average  N-Gain  

 Category Pre-

test 

Standard 

deviation 

Post-

test 

Standard 

deviation 

N-

Gain 

Standard

Deviation 

Enthusiasm 

Level 

Experim

ent 

Control 

 

Experim

ent  

Control 

 73,13 

 69,00 

 

 82,97 

 78,93 

7,74 

7 

 

8,3 

7,9 

    93,7 

    86,9 

 

    97,3 

    91,7 

8,82 

8 

 

9,8 

8,3 

 

0,81 

0,60 

 

 

0,79 

0,58 

0,50 

0,22 

 

1,85 

0,46 

  High 

  

Medium 

 

  High 

  

Medium 

Entrepreneurial 

Personality 

 

The N-Gain results in the experimental class and control class have different criteria. The average N-Gain 

Enthusiasm Level score for the experimental class is 0.81 (high criteria) with a standard deviation of 0.50 and the 

average N-Gain Enthusiasm Level score in the control class is 0.60 (medium criteria) with a standard value 

deviation is 0.22. These results show that the standard deviation value is smaller than the average value, which 

means the data is evenly distributed. The average N-Gain score for Entrepreneurial Personality in the experimental 

class was 0.79 (high criteria) with a standard deviation of 1.85, while the N-Gain score in the control class was 

0.58 (medium criteria) with a standard deviation of 0.46. The results show that the standard deviation value in the 

experimental class is greater than the average, which means that the data is distributed unevenly because the 

difference between one data and another is greater than the average value. The results of research on 

Entrepreneurial Personality in the control class show that the standard deviation is smaller than the average, which 

means the data is evenly distributed. 

In this study, the Shapiro-Wilk test was employed to assess the normality of the data, as the sample size 

was less than 50. The results indicated that both the experimental and control classes had significance values 

greater than 0.05 (sig > 0.05), confirming that the data in both classes were normally distributed. The results of 

the normality test using the Shapiro-Wilk test because the research sample was less than 50 showed that both 

classes, both the experimental class and the control class, had a significance value of more than 0.05 (sig > 0 .05) 

which means the data in both classes is normally distributed. Once it is known that the data is normally distributed 

in the two classes, a homogeneity test is then carried out. The results of the homogeneity test show that the 

Enthusiasm level value is 0.681 > 0.05 and the Entrepreneurial Personality value is 0.562 > 0.05, which means 

that the data is homogeneously distributed because the resulting significance value is greater than 0.05. After 

obtaining data that is normally distributed and homogeneous. Next, a hypothesis test was carried out using the 

independent sample z-test, obtaining a Sig (2-tailed) significance value of 0.003 on the Enthusiasm level variable 
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and a Sig (2-tailed) significance value of 0.020 on Entrepreneurial Personality, which shows that the posttest data 

in the experimental class was significantly different due to the significance is less than 0.05 (0.000 < 0.05), so it 

can be seen that the hypothesis H0 is rejected and H1 is accepted. Therefore, it can be concluded that there is an 

influence of biotechnology-based Bio entrepreneurship on students' Enthusiasm level and Entrepreneurial 

Personality. 

The Enthusiasm level of students for each indicator was obtained from pretest and posttest data in the 

experimental class. The following are the results of the average Enthusiasm level which can be seen in Table 4 

below. 

 

Table 4. Recapitulation of the Enthusiasm Level of Experimental Class Students for Each Indicator 

    

  No Indcator Enthusiasm 

level (Suvittawat, 

2019) 

Experimental Class Average Score 

Pretest 

Standard 

Deviation 

Pretest 

Postest 

Standard 

Deviation 

Postest 

N-Gain 

Standard 

Deviation 

N-Gain 

1 Commitment  to the 

product of service 
66,50 7,9 92,00 4,8 0,76 0,14 

2 Enthusiasm for 

Competition 
77,50 4,4 95,33 2,1 0,79 0,1 

3 Passion For 

Entrepreneurship 
76,83 4,4 94,00 3,9 0,74 0,13 

4 Enthusiasm for 

Opportunity 
73,67 4,8 92,33 4,0 0,71 0,14 

5 Enthusiasm for 

Development 
71,17 5,4 94,83 1,7 0.94 0,1 

 

Based on Table 4 above, it shows that the average pretest and posttest scores in the experimental class 

show an increase in each indicator. The average pretest and posttest scores increased so that the N-Gain score in 

the experimental class also increased. The highest n-gain score in the experimental class was in the 5th indicator 

(Enthusiasm for Development), namely 0.94 (0.70 ≤ g ≤ 1.00), a high criterion with a standard deviation of 0.1. 

These results show that the standard deviation value is smaller than the average value, which means the data 

distribution is even. The Enthusiasm for Development indicator received the highest score compared to the other 

indicators, because seen from the results of the observation sheet, experimental class students had more innovative 

product development ideas, this is in accordance with what was stated by Salmony et al. (2021) that the passion 

for development (Passion for Development) focuses on developing more innovative products such as developing 

business operations which is the main competitive advantage for entrepreneurs. 

The lowest n-gain score in the experimental class is in the enthusiasm for opportunity indicator, namely 

0.71 (0.70 ≤ g ≤ 1.00) high criteria with a standard deviation of 0.14. These results show that the standard deviation 

value is smaller than the average value which means the data distribution is even. The enthusiasm for opportunity 

indicator obtained the lowest n-gain score among other enthusiasm level indicators. This is because students in 

the experimental class show less ability in determining market strategies and looking for business opportunities. 

Passion for opportunity can shape students' self-efficacy (Mielniczuk et al., 2020) and train students to see business 

opportunities and determine market strategies (Rizal et al., 2022). 

In the control class, the pretest and posttest results of the Enthusiasm level instrument were analyzed and 

presented in table 5. 

 

Table 5. Recapitulation of Enthusiasm Level of Control Class Students for Each Indicator 

 

No 

 

Indikator Enthusiasm 

level  (Suvittawat, 2019) 

 

Control Class Average Score 

Pretest 

Standard 

Deviation 

Pretest 

Postest 

Standard 

Deviation 

Postest 

N-Gain 

Standard 

Deviation 

N-Gain 

1 Commitment  to the 

product  

of service 

64,67 4,9 86,50 4,7 0,62 0,13 

2 Enthusiasm for 

Competition 
68,33 4,2 89,00 4,3 0,65 0,11 
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No 

 

Indikator Enthusiasm 

level  (Suvittawat, 2019) 

 

Control Class Average Score 

Pretest 

Standard 

Deviation 

Pretest 

Postest 

Standard 

Deviation 

Postest 

N-Gain 

Standard 

Deviation 

N-Gain 

3 Passion For 

Entrepreneurship 
67,17 2,9 88,50 4,6 0,65 0,13 

4 Enthusiasm for 

Opportunity 
66,50 2,1 84,00 4,6 0,52 0,13 

5 Enthusiasm for 
Development 

68,83 3,0 86,50 3,6 0,60 0,1 

 

Based on Table 5 above, it shows that the average pretest and posttest scores in the control class show an 

increase in each indicator. The average pretest and posttest scores increased so that the n-gain score in the control 

class also increased. The highest n-gain score in the control class is in indicators 2 and 3 (Enthusiasm for 

competition and Enthusiasm for Entrepreneurship) namely 0.65 (0.30 ≤ g ≤ 0.70) medium criteria with a standard 

deviation of 0.11 for indicator 2 and 0.13 for indicator 3. These results show that the standard deviation value is 

smaller than the average value, which means the data distribution is even. This indicator received the highest score 

compared to the other indicators, because seen from the results of the observation sheet, control class students 

already had creative ideas for making a product, and already had knowledge about entrepreneurship. Passion for 

entrepreneurship is a provision for developing students' entrepreneurial creativity, because enthusiasm for 

entrepreneurship is a positive reflection of someone in building their business (Yang et al., 2021).. 

The lowest n-gain score in the control class was the same as the experimental class, namely the Enthusiasm 

for Opportunity indicator, namely 0.52 (0.30 ≤ g ≤ 0.70), a high criterion with a standard deviation of 0.13. These 

results show that the standard deviation value is smaller than the average value, which means the data distribution 

is even. The Enthusiasm for Opportunity indicator obtained the lowest n-gain score among other Enthusiasm level 

indicators in both the experimental and control classes. This is because students lack visible ability in determining 

market strategies and looking for business opportunities. 

In the Experimental class, the pretest and posttest results of the Entrepreneurial Personality instrument 

were analyzed and presented in table 7. 

 

Table 6. Recapitulation of Entrepreneurial Personality of Experimental Class Students for each indicator 

 

No 

Indicator 

Entrepreneurial 

Personality (Salmony 

et.al, 2021) 

Experimental Class Average Score 

Pretest 

Standard 

Deviation 

Pretest 

Postest 

Standard 

Deviation 

postest 

N-Gain 

Standard 

Deviation N-

Gain 

1 The Big Five 66,33 2,5 80,33 7,03 0,50 0,25 

2 Need for Achievment 71,83 4,2 83,50 7,4 0,41     0,23 

3 Innovatinnes 69,17 3,5 83,00 2 0,45 0,04 

4 Self-efficacy 68,67 2,7 80,17 1,5 0,37 0,09 

5 Locus of Control 66,83 3,4 78,67 3,4 0,36 0,14 

6 Risk Attitudes 63,50 2,1 80,67 3,3 0,47 0,09 

 

Based on Table 7 above, it shows that the average pretest and posttest scores in the experimental class 

show an increase in each indicator. The average pretest and posttest scores increased so that the N-Gain score in 

the experimental class also increased. The highest N-Gain score in the experimental class is in the 1st indicator 

(The Big Five), namely 0.50 (0.30 ≤ g ≤ 0.70) medium criteria with a standard deviation of 0.25. These results 

show that the standard deviation value is smaller than the average value, which means the data distribution is 

even. The Big Five indicator obtained the highest score compared to the other indicators, because seen from the 

results of the observation sheet, experimental class students had these five categories in entrepreneurship. The Big 

Five is a general classification system of personality traits. In accordance with its cultivation, the big five consists 

of five categories: Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness to Experience 

(Salmony et.al., 2021). The entrepreneurial spirit can be used as a basis for introducing the big five personalities 

(Mathews, 2018). Apart from that, through entrepreneurial learning, the big five can be improved. The big five 

build students' awareness of the surrounding environment, one of which is entrepreneurship to reduce 

environmental problems (Rizal et al., 2022). The big five are considerations in training as entrepreneurial 



BIOEDUKASI: Jurnal Biologi dan Pembelajarannnya Vol. 22 No 3, October 2024, page 356-364 

e-ISSN: 2580-0094; p-ISSN:1693-3931 

361 
The Influence of Biotechnology-Based Bio entrepreneurship (Wilda Waliam Mursyida) 

practitioners. Students who have a high entrepreneurial spirit have the opportunity to become entrepreneurs to 

change the economy (Agustiani et.al., 2022). 

The lowest N-Gain score in the Control class is the Locus of Control indicator, namely 0.36 (0.30 ≤ g ≤ 

0.70) medium criteria with a standard deviation of 0.14. These results show that the standard deviation value is 

smaller than the average value, which means the data distribution is even. The Locus of Control indicator obtained 

the lowest N-Gain score among the other Entrepreneurial Personality indicators in the Control class. This is 

because students are less able to regulate emotions or control in entrepreneurial activities. 

The Entrepreneurial Personality results of students in the experimental and control classes were calculated 

and analyzed after obtaining pretest and posttest scores. The following are the results of the average score and N-

gain entrepreneur personality score seen in table 7 . 

 

Table 7. Recapitulation of Entrepreneurial Personality of Control Class Students for each indicator 

No 

Indicator 

Entrepreneurial 

Personality (Salmony 

et.al, 2021) 

Control Class Average Score 

Pretest 

Standard 

Deviation 

Pretest 

Postest 

Standard 

Deviation 

Postest 

N-Gain 
Standar Deviation 

Gain 

1 The Big Five 65,00 2,61 74,17 5,64 0,26 0,16 

2 Need for Achievment 64,83 3,31 79,00 2,76 0,40 0,05 

3 Innovatinnes 65,50 3,45 76,50 4,18 0,32 0,13 

4 Self-efficacy 63,83 2,04 76,83 3,66 0,36 0,08 

5 Locus of Control 62,33 2,94 70,33 3,27 0,21 0,11 

6 Risk Attitudes 61,50 1,87 71,00 1,26 0,25 0,09 

 

Based on Table 6 above, it shows that the average pretest and posttest scores in the Control class show an 

increase in each indicator. The average pretest and posttest scores increased so that the N-Gain score in the Control 

class also increased. The highest N-Gain score in the experimental class is in the 2nd indicator (Need for 

Achievment), namely 0.40 (0.30 ≤ g ≤ 0.70) medium criteria with a standard deviation of 0.05. These results show 

that the standard deviation value is smaller than the average value, which means the data distribution is even. The 

need for achievement (Need for Achievement) is a multidimensional construct that includes motivation to achieve 

goals in the environment (Rizal et al., 2022). McClelland (1961) first hypothesized that the need for high 

achievement influences individuals towards an entrepreneurial orientation, because these individuals obtain 

higher levels of achievement satisfaction from entrepreneurial activities. 

The lowest N-Gain score in the Control class is the Locus of Control indicator, namely 0.21 (0.00 ≤ g ≤ 

0.30), a low criterion with a standard deviation of 0.11. These results show that the standard deviation value is 

smaller than the average value, which means the data distribution is even. The Locus of Control indicator obtained 

the lowest N-Gain score among the other Entrepreneurial Personality indicators in the Control class. This is 

because students are less able to regulate emotions or control in entrepreneurial activities. 

The results obtained from the data processing above show that learning using the biotechnology-based 

Bioentrepreneur learning model in the experimental class has an influence on the Enthusiasm level and 

Entrepreneurial Personality of students. The Enthusiasm level and Entrepreneurial Personality abilities of students 

in the experimental class increased more than those in the control class, this is because students in the experimental 

class tended to be more active, creative and responsive. Learning with good student activity will create an effective 

class, in contrast to the control class, students in the control class tend to be quiet and have a high level of shyness 

and lack of self-confidence. Lack of self-confidence can also be caused by feelings of anxiety and unease as well 

as feelings of - other feelings that follow such as laziness, lack of patience, difficulty, difficulty or low self-esteem 

(Mansur et.al., 2022). Learning activities must apply learning models that develop students' creative thinking skills 

(Yasir et.al., 2019). The biotechnology-based Bioentrepreneur learning model can improve students' ability to 

search and find knowledge more independently, find solutions to problems that in this research students are trained 

to design a project for making food from plant-based food ingredients using biotechnology concept analysis 

provided in the LKPD and pouring it out. Bioentrepreneur learning activities encourage students to think 

creatively and innovatively, particularly in transforming traditional food into modern variations while adhering to 

traditional biotechnology concepts. This approach not only enhances creativity but also installs an entrepreneurial 

mindset, making it distinct from other learning methods that may not emphasize the integration of traditional 
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knowledge with modern applications. encourage students to start their courage in the world of entrepreneurship 

because they are required to be able to sell the products they have made. 
 

4. CONCLUSION 

The conclusion of the research is that there is an influence of biotechnology-based Bio entrepreneurship 

on Enthusiasm level and Entrepreneurial Personality in students. The Enthusiasm Level and Entrepreneurial 

Personality scores of students in the experimental class are higher than those in the experimental class so that 

biotechnology-based bio entrepreneurship can be an alternative model used by educators to accommodate learning 

needs and facilitate an increase in the Enthusiasm Level and Entrepreneurial Personality of students seen from 
good responses from students. 
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