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Abstract 

 
Background: Innovation in learning methods is essential to improve students' creativity and 

entrepreneurial competence. The STEAM learning model with ecoprint-based Student Worksheets 

(LKPD) is one method that can be used. This study aims to determine the effect of the STEAM learning 

model through eco print-based Student Worksheets (LKPD) on students' creativity and 

entrepreneurial competence with students whose learning uses conventional learning models 

(discovery learning). Method: This study used a quasi-experimental method with a Non-equivalent 

control group design. The research sample selection technique used purposive sampling of class X 

students at a high school in Sukabumi City for the 2023/2024 academic year. Results: The study 

showed that students' creativity in the experimental class obtained an average value of 82±0.24 

percent and entrepreneurial competence of 86±0.38 percent, both in the outstanding category. The 

hypothesis test results obtained a significance value of Sig (2-tailed) 0.000 for both variables, so H0 

was rejected and H1 was accepted. Conclusion: This study implies that using the STEAM model 

through Ecoprint-based LKPD can be an alternative effective learning model in improving students' 

creativity and entrepreneurial competence. The implications of this study indicate the need for 

broader development of the Ecoprint project-based STEAM model to support practical and 

innovative learning. 
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Introduction 

Skills are the key to unlocking lifelong learning and creative work (Battelle for Kids, 

2022). The skills approach manages teaching and learning activities, emphasizing 

students' active and creative involvement in acquiring knowledge. Many experts view this 

approach as the most appropriate way to implement learning in schools, especially amid 

increasingly rapid technological developments (Nasihudin & Hariyadin, 2021). 

According to Fullan (2018), 21st-century skills consist of six main elements known as 

6C: critical thinking, collaboration, communication, creativity, character, and citizenship. 

One aspect, namely creativity, has played a significant role in various fields, especially in 

education and technology. The development of the 21st century has significantly 

influenced society and students, and society is increasingly aware of the importance of an 

innovative, creative, and well-educated young generation. Especially from a young age, 

they are trained to solve problems by thinking creatively and understanding the concept of 

problems individually and in groups (Tanjung et al., 2021). 

According to the 2023 Global Innovation Index (GII) data, Indonesia is ranked 61st out 
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of 132 countries in global innovation with a score of 30.3 (World Intellectual Property 

Organization [WIPO], 2023). However, Indonesia's position is still lagging behind that of 

other countries in the Asian region, especially in terms of creativity and innovation. 

Countries like Singapore, South Korea, and China have more advanced innovation 

ecosystems supported by strong education and research policies. This shows that education 

in Indonesia still has significant challenges in producing creative and innovative individuals. 

Creativity is a person's ability to use their thinking to create new ideas, possibilities, and 

discoveries based on originality. A creative mentality is overcoming existing problems 

(Yunesti, 2023). Student creativity involves skills that are part of student quality (Rusmana, 

2020). 

In line with this, creativity is an essential skill from the birth of innovation that produces 

various global opportunities, one of which is giving birth to new entrepreneurs and 

strengthening the world economy. Increasing a country's competitiveness and encouraging 

economic growth can be done strategically through entrepreneurship. A country's 

entrepreneurship ratio is considered advanced if it has a minimum of 4 percent (Ministry of 

Cooperatives and SMEs, 2023). However, Indonesia's entrepreneurship ratio is currently 

only 3.47 percent, far below that of other countries in the ASEAN region. The government 

targets to reach 3.95 percent by 2024 by producing new competent entrepreneurs (Ministry 

of Cooperatives and SMEs, 2024).  

Based on the results of initial observations at one of the high schools in Sukabumi City 

through teacher interviews, students' entrepreneurial competencies in biology learning have 

not been seen in practice. In addition, this competency is not explicit. So it is considered 

essential to be trained to students. However, because this observation was only carried out 

in one school, the results cannot yet represent the conditions of student entrepreneurship 

more broadly. A creativity test was conducted on 55 respondents to support this finding and 

identify entrepreneurship-related skills. Creativity was measured using Torrance's (2018) 

indicators, including flexibility, fluency, elaboration, and originality. The analysis showed 

that students' verbal creativity levels were still low, with 85.5 percent in the sufficient 

category and 14.5 percent in the low category. 

Meanwhile, 63.4 percent of students were classified as low in the figural creativity test. 

These findings indicate that low creativity can contribute to students' lack of entrepreneurial 

competence. Creativity is essential to entrepreneurship because it involves thinking 

innovatively and finding solutions in various situations. Therefore, a learning model is 

needed that develops knowledge and equips students with practical skills that can improve 

students' creativity and entrepreneurial competence. One innovation in learning that can 

provide students with 21st-century skills and competencies is integrating various disciplines 

through the science, technology, engineering, and mathematics (STEM) model.  

This model is designed to provide a more contextual and applicable learning experience 

so that students can develop 21st-century skills such as critical thinking, problem-solving, 

and creativity (Bybee, 2013). STEM is recommended in learning because it integrates various 

disciplines and improves students' skills (Barokah S.L, 2024). Currently, STEM has developed 

with the integration of art. The experience of STEM projects in the expanded learning 

program allows students to think critically and creatively in designing products to solve 

problems arising in learning (Setiono & Windyariani, 2023). Art allows them to express their 

ideas visually and emotionally, which is essential to developing creativity. Students can 

develop holistic and innovative thinking methods if they interact with fields such as art, 

science, mathematics, and technology (Istim et al., 2022). 

Implementing the STEAM learning model applied using eco print-based Student 

Worksheets (LKPD) can emphasize direct learning experiences integrating science and art 

using natural materials (Azizah et al., 2022). Using Ecoprint LKPD in STEAM learning allows 

students to explore scientific and technical concepts through creative and project-based 

activities. Ecoprint techniques can be a contextual learning tool and help students hone their 

skills and competencies to collaborate, in addition to assisting students in understanding 

learning concepts, especially in biodiversity material. Based on previous research shows that 
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Ecoprint LKPD helps students with abstract concepts and emphasizes the discovery of ideas 

by combining various technological applications related to the material in the right way, 

teaching students to make simple tools related to the material (Irdalisa et al., 2023).  

Studies examining Ecoprint LKPD's effect in STEAM learning's context on students' 

creativity and entrepreneurial competence are still limited. This study explores further how 

the STEAM learning model through Ecoprint LKPD can affect students' creativity and 

entrepreneurial competence. In addition, this study identifies the level of creativity and 

entrepreneurial competence based on established indicators. It evaluates the differences in 

learning outcomes between students using the STEAM learning model through LKPD 

Ecoprint in the experimental and control classes. Furthermore, this study also examines 

students' responses to implementing the learning model. The results of this study are 

expected to be a reference for educators in implementing effective, innovative learning 

strategies to develop students' creativity and entrepreneurial competence. 

Method 

This study uses a quantitative approach with a quasi-experimental design. This design 

was chosen because this study aims to test variables against other variables in the control 

and experimental classes. The quasi-experimental method is a research method used to 

determine the effect of the independent variable, namely using the STEAM learning model 

through the Ecoprint LKPD as the independent variable used, on the dependent variable with 

the aspects to be measured, creativity and entrepreneurial competence as the dependent 

variable. The experimental group will receive the STEAM learning model treatment through 

the Ecoprint LKPD, while the control group will receive conventional learning treatment. 

Quasi-experimental design research has a control group, but it cannot fully function to 

control external variables that affect the implementation of the experiment (Sugiyono, 

2018). The research design used in this study is a non-experimental control group design. 

The control group and the experimental group are not selected randomly but based on the 

equality of student characteristics, which are then chosen from both classes as a whole to be 

given a Pretest (initial knowledge) and Post-test (final assessment) after treatment. The 

following is the implementation of the Non-Equivalent Control Group Design experiment 

presented as follows: 

 

Table 1. Non-Equivalent Control Group Research Design, Sugiyono (2011) 

Class Pretest Perlakuan Postest 
Experiment O1: X1: O2: 
Control O3: X2: O4: 

 

Information: 

O1: Pretest experimental group 

X1: Treatment of experimental group using STEAM model 

O3: Pretest control group 

O2: Posttest experimental group 

X2: Treatment of experimental group with conventional learning 

O4: Pretest Control Group 

Sample or Participant 

The sample used in this study were students of class X at SMAN 2 Kota Sukabumi in the 

2023/2024 academic year, namely classes XK and XH, each consisting of 37 participants. 

Instrument 

The instrument used as a data collection tool in this study was a test to measure verbal 

and non-verbal (figural) creativity using descriptive questions for the pretest and post-test 

and an entrepreneurial competency questionnaire using a Likert scale. The form of the 

instrument consists of:  

https://doi.org/10.22236/jbes/15986
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1) Figural Creativity Test consisting of 3 questions in the form of pictures using the Torancce 

(1977) indicators, namely (1) Picture Construction with the Originality indicator with the 

sub-indicator Abstractness for titles (Abstract title) Elaboration (Elaboration) Checklist of 

creative Strengths (List of creative strengths). (2) Picture Completion with indicators, 

namely Fluency (Fluency), Originality (Authenticity), Abstractness of titles (Abstractness 

of titles), Elaboration (Elaboration) Resistance to premature closure (Resistance) namely 

Checklist of creative strengths (List of creative strengths) (3) Line and Circles (repeated 

images) namely Fluency (Fluency) Originality (Authenticity) Elaboration (Elaboration) 

Checklist of creative strength. The instrument's development refers to the journal 

(Rofi'ah et al., 2021).  

2) The Verbal Creativity Test is a descriptive test comprising six questions using the Torance 

(2018) indicators: fluency, flexibility, and originality. The development of the instrument 

refers to research conducted by (Fauziah et al., 2021) with sub-indicators, namely (1) Ask 

and guess, (2) Guessing causes and guessing consequences (Guessing causes and guessing 

consequences) (3) Unusual use activity (Unusual use activity) (4) Product improvement 

activity (Product improvement activity) (5) suppose activity (For example activity) with 

sub-indicators Elaboration & Synthesis.  

3) Entrepreneurial competency questionnaire consisting of 34 statements (positive and 

negative, each composed of 17 statements) referring to five indicators according to 

(Irwanda et al., 2022), namely innovation and creativity, risk-taking, self-confidence, 

leadership, opportunity identification/future orientation using a Likert scale according to 

Sugiyono (2018). The student response questionnaire to the STEAM model through the 

Ecoprint LKPD uses a Likert scale. 

Data collection 

Data collection techniques are carried out by providing a pretest before the learning 

process and conducting a post-test at the end of learning using a creativity test and a student 

response questionnaire to the learning model before and after the learning process is 

completed based on the research instruments that have been created, including figural and 

verbal creativity tests using indicators according to Torance (2018) and an entrepreneurial 

competency questionnaire with indicators according to (Irwanda et al., 2022). Creativity test 

measurement activities are carried out during the research with the first step, providing 

pretest questions before learning begins. After completing the learning, students are asked 

to fill in the post-test questions. 

Procedure 

The research implementation procedure is carried out in schools in four stages: 

preparation, treatment, control, and evaluation. 

Data analysis 

Data were analyzed using the normality test, homogeneity test, N-Gain test, and 

independent sample T-test. This study analyzed data with various statistical tests adjusted to 

the data type. The normality test was applied to test whether the pretest and post-test data 

were normally distributed before further analysis. Furthermore, the homogeneity test was 

used to ensure equality of variance between the control and experimental groups as a 

prerequisite before testing with the Independent Sample T-Test, which aims to determine 

significant differences between the two groups. Improvement in learning outcomes was 

analyzed using the N-Gain test, which measures the effectiveness of treatment on changes in 

pretest and post-test scores. 

Meanwhile, data from student response questionnaires using a Likert scale with four 

alternative answers were analyzed descriptively. Thus, the analysis techniques used in this 

study were adjusted to the characteristics of each data set to obtain valid and reliable results. 

Analysis techniques and student response questionnaires were analyzed using a Likert scale 
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with four alternative answers: strongly agree, agree, disagree, and strongly disagree 

(Sugiyono, 2017). 

Result  

Based on the research results, data was obtained from students who used the STEAM 

learning model (experimental class) and those who implemented conventional learning 

(control class). The following are the results of the pretest and post-test data in the 

experimental class and control class: 

 

Table 1. Recapitulation of the Results of the Average Value of Creativity and Entrepreneurial Competence of Students in 

the Experimental Class and Control Class   

Data Class 
Average Value Category N-

Gain Pretest Postest N-Gain 

Creativity 
Exsperiment 53,04±0,67 82,50±0,24 0,63±0,01 Medium 

Control 51,48±0,55 75,37±0,52 0,49±0,05 Medium 
Entrepreneurship 

Competence 
Experiment 64,01±0,32 85,70±0,38 0,62±0,09 Medium 

Control 61,09±0,53 76,94±0,59 0,41±0,03 Medium 
 

Results of the Creativity and Entrepreneurship Competence Statistical Test of Students 

The pretest and post-test data of creativity and entrepreneurial competence were then 

analyzed using prerequisite tests such as normality, homogeneity, and hypothesis tests. The 

normality and homogeneity tests of the pretest and post-test in the experimental and control 

classes of creativity and entrepreneurial competence showed that the data were normally 

distributed and homogeneous with a sig value of >0.05. Furthermore, the post-test 

hypothesis test in the experimental and control classes was carried out using the t-test 

(Independent sample T-test), which showed that using the STEAM learning model through 

LKPD Ecoprint had implications for students' creativity and entrepreneurial competence. 

Table 1 shows the average results of students' creativity and entrepreneurial 

competence scores in the experimental and control classes. It is known that the initial 

average based on the pretest of both groups showed that the initial condition values of 

students were not significantly different. The post-test value increased in the experimental 

class compared to the control class. The data in the table above shows that the experimental 

class showed a higher N-Gain value than the control class, even though both showed an 

increase.  

 

Table 2. Average Percentage Value of Students' Verbal Creativity Indicator 

Creativity Indicator 
Pretest Postest 

E C E C 
Fluency 53,15 53,15 82,43 74,1 
Flexibility 52,70 52,47 82,09 72,97 
Originality 52,70 52,81 81,87 73,2 

Average 52,85 52,81 82,13 73,42 
Note: E: Experiment, C: Control 

 

Table 2. shows an increase in the pretest and post-test values of verbal creativity 

implemented in the experimental and control classes. The pretest was conducted before the 

treatment was given or the learning process began. All indicators of verbal creativity for both 

classes showed a significant increase in the post-test score. Compared to the control class, all 

indicators of verbal creativity in the experimental class showed a higher growth. This 

indicates that the experimental class's overall treatment significantly impacts creativity and 

entrepreneurial ability. 
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Figure 1. Results of N-Gain Verbal Creativity of Experimental Class and Control Class 

 

Figure 1. The results of the N-Gain score are compared with three indicators of verbal 

creativity: indicator 1 fluency, indicator 2 flexibility, and indicator 3 originality, with the 

results of the experimental class being higher than the control class. All indicators of verbal 

creativity in the experimental and control classes are in the medium category. There is a 

slight difference in the range of values in the range. According to Hake (1999), there are 

three ranges of N-Gain. ≤ 0.3 is considered a low criterion; 0.3 ≤ 0.7 is considered a medium 

criterion, and a value of ≥ 0.7 is regarded as a high criterion. The results above show 

increased pretest and post-test values  implemented in the experimental and control classes. 

 

Table 3. Average Percentage Value of Students Figural Creativity Indicator 

Creativity Indicator 
Pretest Postest 

E C E C 
Fluency 54,95 51,35 83,33 78,60 
Elaboration 52,93 45,72 78,83 76,35 
Originality 51,80 53,38 86,49 77,03 

Average 53,23 50,15 82,88 77,33 
 Note: E: Experiment, C: Control 

 

Table 3. Shows an increase in the pretest and post-test scores for each figural creativity 

indicator carried out in the experimental and control classes. 
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Figure 2. Results of N-Gain Figural Creativity of Experimental Class and Control Class 

 

Figure 2. shows the results of the N-Gain score of figural creativity per indicator. Based on 

the N-Gain score data above, it is known that the N-Gain score for each indicator is different. 

The score per indicator in the experimental class is higher than in the control class. Indicator 

1 Fluency shows the medium category in the experimental and control classes. Indicator 2 

Elaboration shows the same score in the medium category. Indicator 3 Originality in the 
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experimental class is in the high category. At the same time, the control class is in the 

medium category. 

 

Table 4. Average Value of Students Entrepreneurship Competence Indicators 
 

              

 

 

 

 

 

 

 

Note: E: Experiment, C: Control 
 

Table 4. shows that both classes showed significant improvement in all indicators of 

entrepreneurial competence from the pretest to the post-test. The experimental class 

consistently showed higher post-test scores than the control group in all indicators. The 

experimental group showed higher improvement in all indicators, indicating that the 

experimental class was more effective in improving entrepreneurial competence. The data 

above shows that the experimental group outperformed the control group in all indicators of 

entrepreneurial competence measured after being given the treatment. 
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Figure 3. N-Gain Results of Entrepreneurial Competence of Experimental and 

Control Classes 

 

Figure 3. shows the results of the N-Gain score of entrepreneurial competence per 

indicator. It is known that the experimental class is higher than the control class. Indicator 1, 

the experimental class's innovation and creativity, has a higher N-Gain score than the control 

class. Indicator 2, namely the risk-taking of the experimental class, is higher than the control 

class. Indicator 3, namely self-confidence, is higher than that of the control class, even though 

both are in the medium category. Indicator 4, namely leadership, is in the medium category. 

Indicator 5, namely identification of opportunities/future orientation, is higher in the 

experimental class than the control class and is in the high category of 0.71, while the control 

class is in the medium category. 

Entrepreneurship Competency Indicators 
Pretest Post-test 

E C E C 
Innovation and Creativity 63,73 61,58 87,78 77,26 
Risk Taking 64,58 63,51 83,49 77,51 
Self-Confidence 63,92 61,08 82,03 76,08 
Leadership 66,35 63,24 84,19 77,16 
Identification 
Opportunities/Future-Oriented 

61,76 55,54 88,92 76,35 

Average 64,01 61,09 85,70 76,94 
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Figure 4. Student Responses to STEAM Model Learning through Ecoprint LKPD 

 

Figure 4. Based on the results of the student response questionnaire in STEAM model 

learning through Ecoprint LKPD on students' creativity and entrepreneurial competence, it is 

in the excellent category because the four indicators have a value with an overall average of 

82.26 percent. So it can be stated that STEAM model learning through Ecoprint LKPD gets an 

excellent response, and students feel helped by the STEAM learning model in Biology 

learning. 

Discussion 

Implications of STEAM Model Learning through Ecoprint LKPD on Students' Creativity 

and Entrepreneurial Competence 

Based on the research that has been conducted, it is known from the overall average data 

analysis results that the learning outcomes of students in the experimental and control 

classes are very different. The stages of data analysis above have gone through statistical and 

parametric analysis tests, namely normality, homogeneity, and hypothesis testing 

(Independent sample T-test). Based on the results of the hypothesis test analysis, a 

significance value of Sig (2-tailed) of 0.000 was obtained for both variables so that H0 was 

rejected and H1 was accepted, which means that there are implications for learning the 

science, technology, engineering, arts, and mathematics (STEAM) model on students' 

creativity and entrepreneurial competence. This study shows that Ecoprint LKPD can 

improve students' creativity and entrepreneurial abilities by implementing the STEAM 

learning model. This indicates that more contextual and applicable learning can be achieved 

through a project-based approach combining science, technology, engineering, arts, and 

mathematics. Increasing students' creativity improves their ability to develop initiative and 

problem-solving skills. In addition, increasing entrepreneurial competency improves their 

ability to generate creative ideas. In addition, this model can inspire educators to build more 

interactive, exploratory, and experience-based learning strategies to improve students' skills 

in facing the 21st century.  

The results above indicate that the learning model improves the overall learning quality 

and increases the learning process's effectiveness. The creativity and entrepreneurial 

competency of students in the experimental class experienced a higher increase than those 

in the control class. This is because the STEAM learning model can increase students' 

creativity in solving problems in the surrounding environment, so students must be more 

active and innovative in their learning activities. It can help students understand biodiversity 

material and increase their knowledge when designing an experiment through LKPD 

Ecoprint. In addition to developing students' cognitive aspects, STEAM learning can also 

build their creativity, which helps them face challenges in the future (Arsy & Syamsulrizal, 

2021). Applying the STEAM approach in entrepreneurship learning supports achieving 

entrepreneurship learning goals and can foster students' entrepreneurial spirit (Kartika & 

Rokhmaniyah, 2019). 
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Student Creativity per Indicator in Experimental and Control Classes 

At the learning stage, students are guided by the teacher to carry out learning activities in 

groups according to the steps available in the Student Worksheet (LKPD) using the STEAM 

model in the experimental class and the Discovery learning steps in the control class on 

biodiversity material through an Ecoprint making project that emphasizes direct practice. 

Fatmala & Hartati's (2020) research shows that Ecoprint activities significantly increase 

creativity. These results are reinforced by Azizah's study (2021). Ecoprint combines 

elements of art and creativity in STEAM learning, successfully increasing creativity and 

environmental awareness. Students not only gain an understanding of science concepts but 

also have the opportunity to demonstrate their creative abilities and critical thinking by 

designing their prints. Both of these abilities are very important in a changing world. 

Compared to previous studies, this study focuses more on developing STEAM-based LKPD, 

which is systematically designed to improve students' creativity and entrepreneurial 

competence. 

The potential for student creativity is measured through the Torrance Test of Creative 

Thinking (TTCT) test approach, which is a test that measures a person's ability to solve 

problems creatively. TTCT consists of two parts, namely Verbal and Figural (Croopley, 2000). 

The test is used to determine talented students, both verbally and figuratively. TTCT-V 

(Torrance Test of Creative Thinking Verbal) assesses three aspects of creative thinking, 

including 1) Fluency, where children can provide many ideas with words; 2) Flexibility, 

namely children can provide various ideas, shift from one approach to another, or use 

various strategies; 3) Originality, namely the child's ability to produce unusual ideas 

(Torrance, 2018). Figural creativity has three leading indicators: 1) Fluency creates one idea 

and produces many ideas with various responses. (Abstractness of title) The ability to 

produce an abstract image. 2) Elaboration is refining the ability to detail, assess, develop, and 

enrich a concept. and 3) Originality as the ability to create unique and original ideas (Carter, 

2000). 

Based on the results of the verbal and figural creativity tests that have been carried out in 

the experimental and control classes per indicator can be seen in Table 3, and Table 4 shows 

that the average value of the Flexibility, Fluency, Originality, and Elaboration indicators in 

the experimental and control classes as a whole shows a significant increase. Before the 

treatment, the average Pretest results of both classes showed the same ability ≤60, which is 

sufficient. After being given treatment, both classes experienced an increase in Post-test 

scores. The overall average Post-test score in the experimental class was in the excellent 

category of≥82. In contrast, in the control class it had an average score of 60≤X≤80, which 

was included in the good category. The study results showed a significant increase in the 

verbal and figural creativity indicators after STEAM-based learning through LKPD Ecoprint. 

Before the treatment, the average pretest results of both classes were in the sufficient 

category (≤60). However, after being given treatment, the experimental class experienced a 

significant increase, with an average post-test reaching an excellent category (≥82), while the 

control class only reached a good category (60≤X≤80). This finding indicates that using 

STEAM-based LKPD through the Ecoprint project effectively improves student creativity 

compared to conventional learning models such as Discovery Learning. The results of this 

study suggest that integrating STEAM model learning through Ecoprint LKPD as a project-

based approach helps improve students' verbal and figural creativity.  

The results of the N-Gain score per verbal creativity indicator can be seen in Figure 1. 

Figural creativity can be seen in Figure 2. shows that the N-Gain score of the first indicator, 

namely the fluency of verbal and figural creativity in the experimental and control classes, 

shows that the N-Gain score is in the moderate category, namely 0.30≤0.70. Although in the 

same category, the experimental class has an N-Gain score with a higher range, almost 

approaching 0.70 compared to the control class. According to Torrance (2000), fluency is the 

ability to generate an idea and create various answers. The results of the N-Gain score 

analysis of the verbal and figural creativity fluency indicators show that students in the 
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experimental class can provide more ideas through words. At the same time, the results of 

figural creativity show that students in the experimental class can generate various ideas and 

have creative and varied concepts compared to students in the control class. This happens 

because the experimental class uses the STEAM model with the Engineering Design Process 

(EDP) steps, according to Carparo & Morgan (2013); Windyariani et al. (2023) as 

characteristics of the design or engineering process. Before developing a product in the early 

stages, students carry out problem identification activities with limitations regarding the 

biodiversity problems presented. (Identity and Problem Constraint) After that, research is 

carried out to obtain as much information as possible to find solutions and information 

regarding using biodiversity as an appropriate product. This shows that design learning was 

carried out in the experimental class, which was not done in conventional learning 

(discovery learning) in the control class. STEAM learning can provide opportunities for 

students to learn to carry out the design process and make products with good creativity and 

problem-solving skills (Ayuningsih et al., 2022). 

Similar to verbal creativity, the second indicator, namely flexibility, can be seen in Figure 

1 that the flexibility indicator in the experimental and control classes is in the moderate 

category, 0.30≤0.70. Both classes have a significant increase in value, and this occurs 

because, in the initial steps of learning in the experimental and control classes, both 

identified the problems presented in learning, so both classes experienced a significant 

increase. However, in its implementation in the experimental class, the EDP step involves 

students in creative activities. Creativity is essential in the EDP process; creativity influences 

the development of products (Setiono, 2023). Students develop ideas (Ideate) for products 

and develop them (build). At the same time, this is not the case in the control class after 

students search for information on the internet and classify plants. Immediately make 

Ecoprint products so that the difference in scores in the experimental class has a higher 

range of score differences approaching 0.70 when compared to the control class. These 

results show that students' ability to express ideas in words in the experimental class flexibly 

is better than in the control class. The STEAM learning approach effectively improves 

students' ability to convey innovative ideas. The STEAM model encourages students to 

collaborate on team projects, allowing them to exchange ideas and work together to find 

creative solutions (Nur & Nugraha, 2023). 

The results of the figural creativity N-Gain score can be seen in Figure 2. It shows that the 

second indicator, namely elaboration in the experimental and control classes, has an N-Gain 

score of 0.30≥0.70, both of which are in the same category, namely moderate. According to 

Guilford Pratitis & Pandin (2002), elaboration is the ability to detail in detail assess, develop, 

and enrich an idea. This happens because both classes carry out the same experimental 

activity, namely making Ecoprint. Working on a project is challenging and directs students to 

design, solve problems, make decisions, and carry out investigative activities. This activity 

will train students to produce many unique ideas or ideas and elaborate on them (Setiono et 

al., 2024). 

This will contribute to student creativity. After the learning series, students make 

presentations and ask questions. It is known from the results of the N-Gain score analysis 

that students have been able to collect literature information on the internet regarding 

biodiversity and plants that can be used as Ecoprints. In the process of making Ecoprints, not 

all plants can be used. Good plants have high color pigments and humidity (Dewi et al., 

2023). After the product is made, students present it, and the question and answer session 

occurs actively. According to other studies, Ecoprint activities provide learning centered on 

fun and engaging collaborative activities and can help their development (Susanti et al., 

2021). 

The results of the N-Gain score for the third indicator of verbal creativity, namely 

originality, can be seen in Figure 1, showing that the experimental and control classes have 

scores that are not much different and are included in the moderate category. This indicates 

that students in both classes can demonstrate the ability to produce original and unique 

ideas through their ideas. The results of figural creativity show differences in the 
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experimental class with an N-Gain score of ≥70, which is in the high category compared to 

the control class. Implementation in the experimental class has an advanced stage in its 

learning, namely developing products. Data from the identification results in the LKPD are 

then experimented with and analyzed by making Ecoprints to determine whether the plants 

they have identified can produce colors and arrange them aesthetically. Art allows them to 

express their ideas visually and emotionally, which is essential to developing creativity. 

Children who play with science, mathematics, technology, and art elements can develop 

holistic and innovative ways of thinking (Istim et al., 2022). This stage trains students to 

work together and be responsible for their group assignments. After the product is made, 

students make improvements to whether the product produced is good or needs to be 

improved again. The next step is to test the product (Test and refine) to improve it; the last 

step is communicating (Communicate). The results of figural creativity in Figure 2. show that 

the experimental class is in the high category compared to the control class. Creativity is an 

individual's capacity to use their thoughts to generate new ideas, possibilities, and 

discoveries based on originality (Yunesti, 2023). 

Thus, the STEAM learning process for creativity per the indicator described above proves 

that the STEAM learning model is an alternative learning model that can help student-

centered learning, prioritize real experiences, and influence student creativity with Ecoprint 

LKPD and literature research process, implementation of STEAM learning makes students 

more creative, independent, and able to work together. According to the statement (Agustina 

& Mugara, 2020), STEAM learning can improve student competencies such as creativity, 

adaptation, critical thinking, initiative, responsibility, and self-confidence. Research 

(Laskyana et al., 2022) found that the STEAM approach provides results that students can 

achieve: better understanding of concepts, better thinking skills, increased learning 

motivation, and increased awareness of concepts. 

Student Entrepreneurship Competence per Indicator in Experimental and Control 

Classes 

Based on the research that has been carried out, the results obtained from data 

processing on student entrepreneurship competencies show that learning in the Pretest 

value can be seen in Table 3. Showing that student entrepreneurship competencies in the 

experimental and control classes are at the same ability in sufficient criteria. After being 

given treatment, both classes experienced a significant increase in post-test scores. The 

experimental class had post-test results in excellent criteria ≥82, while the control class had 

an N-Gain score of 60≤X≤80 in the good category. Entrepreneurship competency was 

assessed using a Likert scale instrument with Indicators according to Irwanda (2022) to 

determine student entrepreneurship competencies in the experimental and control classes. 

At this learning stage, students in the experimental class learn through direct activities 

and simulations of real-world situations using the STEAM model, which emphasizes direct 

practice. In the experimental class, students are taught to implement products into the real 

world; namely, students are trained to market and try to sell their products through the 

marketplace. The results show a high influence on opportunity identification and future 

orientation, ≥0.70. In the high category. While in the control class, using conventional 

learning methods (discovery learning). 

The results of the N-Gain score on indicator 1, namely innovation and creativity, can be 

seen in Figure 3. The N-Gain score is in the moderate category. However, the score results in 

the experimental class are higher. This is because in learning in the experimental and control 

classes, the same product is made, namely Ecoprint. However, the experimental class uses 

the STEAM model in the learning steps. According to their findings, students are challenged 

to use local plants and design them into a product. At this stage, students are trained to 

create activities to make products by innovating, which makes students in the experimental 

class more honed. This aligns with previous research proving that the influence of innovation 

and creativity on entrepreneurship is interrelated. Creativity is related to discovering new 

ideas about a product; innovation is how to implement that creativity (Wiyono, 2020). 
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The results of the N-Gain score on the second indicator, namely risk-taking, can be seen in 

Figure 3. A higher N-Gain score in the experimental class indicates that students believe and 

dare to take risks, which is crucial to achieving their goals. At this stage, STEAM learning 

trains students to explore, experiment, and dare to decide on group ideas and implement 

real products. A person with an innovative nature can also see business opportunities and 

dare to take realistic and measurable risks to make these opportunities real (Wulandari & 

Deliabilda, 2020). 

The results of the N-Gain score on the third indicator, namely self-confidence, can be seen 

in Figure 3, which shows that it is in the moderate category. However, in the experimental 

class, the N-Gain score has a higher range compared to the control class. At the STEAM 

learning stage, working together and solving problems with their groups and then 

presenting their work with each of their uniqueness makes students actively involved and 

confident in showing the products they have made. Self-confidence can help someone solve 

problems. When someone can overcome their anxiety about the failure they will do, they 

become confident (Sari et al., 2024). 

The results of the N-Gain score on the fourth indicator, namely leadership, can be seen in 

Figure 3, which shows that it is in the moderate category. The experimental class has a 

higher N-Gain score compared to the control class. This is because, in the experimental class, 

students are trained to organize the tasks they create to implement products that have sales 

value so that students have a sense of responsibility for the tasks given and foster an 

entrepreneurial spirit. In line with this, leadership is the main capital needed to have an 

entrepreneurial character. Developing leadership in entrepreneurship is a very valuable 

investment in the long term (Sewang, 2023). In line with Magdalena's research (2025), the 

STEAM differentiated learning model shows that learning activities foster leadership. 

The results of the N-Gain score on the fifth indicator, namely opportunity 

identification/future orientation, can be seen in Figure 3. Identifying opportunities/future 

orientation in the experimental class shows an N-Gain score of ≥0.70, which means it is in 

the high category. Learning in the experimental class trains communication and reflection. 

Students in the experimental class can see opportunities and business ideas on the internet 

implemented through their products and try to sell them through the marketplace, thereby 

fostering motivation towards entrepreneurship. This is in line with other studies that show 

that future-oriented people have goals they want to achieve. An entrepreneur with a 

perspective, vision for the future, and goals to be achieved is defined as a future-oriented 

person. This is because businesses are established for the long term, not just temporarily 

(Utari & Yusrik, 2021). 

The results of this study show that the STEAM model of learning entrepreneurship is 

effective and has a positive and significant impact on students' entrepreneurial competence. 

The assessment results show a significant difference in competence between the two groups. 

Students in the experimental class were more creative, risk-taking, and adept at solving 

problems than students in the control class. Strong entrepreneurial skills will encourage 

their desire to become young entrepreneurs and be able to start new businesses. These 

entrepreneurial skills have qualities such as being innovative and creative, daring to take 

risks, being confident, having a leadership spirit, and being able to identify opportunities 

(Irwanda et al., 2022). 

Student Response Questionnaire on STEAM Model Learning through Ecoprint LKPD 

Based on the results of the student response questionnaire in the experimental class 

using the STEAM model. It is known that the average result is 82.26 percent in the excellent 

category. These indicators include 1) STEAM model learning is more meaningful for learning 

Biology, 2) Biology learning using the STEAM model enables students to carry out 

experimental activities, and 3) The STEAM learning model makes it easier to solve problems 

in Biology lessons and find new ideas. So, based on the results above, it can be stated that 

students can participate in learning enthusiastically by doing product experiments with a 

creative and innovative approach so that STEAM model learning through Ecoprint LKPD 
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makes it easier for students to understand biodiversity subjects. STEAM model learning 

encourages students to use technology, solve problems and analyze, and involve creative, 

collaborative learning strategies (Hayati et al., 2023). 

Conclusions 

Learning outcomes using the STEAM model through Ecoprint LKPD in the experimental 

class showed higher creativity and entrepreneurial competence than the control class using 

the discovery learning model. The STEAM learning model can improve students' creativity 

and entrepreneurial competence. The ability of creativity and entrepreneurial competence 

specifically can be seen from the percentage of N-Gain values for each indicator, which is 

more significant in flexibility, fluency, originality, and elaboration, as well as in 

entrepreneurial competence. Using the STEAM model through Ecoprint LKPD provides a 

more contextual and applicable learning experience, allowing students to develop critical 

thinking skills, problem-solving, and adaptability in situations that demand innovation. Thus, 

this learning model is relevant in improving cognitive learning outcomes and equips 

students with the skills needed in entrepreneurship. Therefore, integrating the STEAM 

model in learning, primarily through environmental-based projects such as Ecoprint, can be 

an effective strategy to create a more holistic and long-term impactful learning experience 

for students. 
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