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Entrepreneurship is the answer to the challenge of the need for 
creativity and innovation in solving problems or creating new 
opportunities, as applied in vocational-based curricula. 
Various vocational competencies and skills are trained to 
equip and prepare students to enter the dynamic world of 
work so that students can solve problems encountered around 
them through creative problem-solving. Therefore, in its 
teaching, real problem-solving exercises are needed with the 
help of learning media that can illustrate these real problems 
in detail with very realistic visuals. Thus, this study aims to 
develop a valid, practical, and effective animated film to 
visualize realistic problems of entrepreneurial practice to 
improve students' creative thinking skills. The research and 
development model used in this research is the descriptive 
ADDIE model, which shows systematic steps to produce an 
animated film with an entrepreneurship theme. The basis for 
selecting this development model is related to the special 
characteristics of the ADDIE model, namely developing 
products to relate the gap between educational research and 
educational practice, as well as emphasizing specific problems 
related to practical problems in teaching through applied 
research. Animated films with the theme of entrepreneurial 
practices can meet the criteria for product development 
feasibility in terms of validity, practicality, and effectiveness. 
The animated film media used has also proven to be a solution 
to the problems of students who have not been trained to think 
creatively in solving entrepreneurial practice problems so that 
students are more enthusiastic about learning and have 
meaningful learning experiences.  
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Introduction 

 

The digital revolution has an impact on paradigm changes from an industrial economy to a more 

digital economy and changes the way business-to-business (Bjorkdahl, 2020; Kraus, et al., 2023). In 

this revolution, technology is starting to be integrated so that it has great potential for local and 

global economies to become more productive and sustainable (Chauhan et al., 2022). Business 

actors must be able to be creative in creating new digitalization and capturing the value of market 

needs. Therefore, at this moment digital entrepreneurship will be a new business opportunity that 

can generate large commercial profits, especially related to the development of digital media and 

innovative technology (Baig, et al., 2022; Tang, et al, 2023).  

The ability to capture value and seek opportunities based on existing problems around is very 

much needed today and needs to be provided in preparing quality human resources. Preparation of 

this competency has been integrated with the implementation of a vocational-based curriculum that 

is closely related to the world of entrepreneurship. Through a vocational-based curriculum that 

provides skills training and is vocational in its educational process, it is hoped that students will 

obtain graduate competency provisions based on innovative entrepreneurship and be able to 

compete when they go directly into society. With these competencies, graduates are ready to 

become human resources who are not only looking for work but are also able to create jobs to 

answer the challenges of this digitalization era (Mardiana & Riyadi, 2023). 

The results of widespread digitalization will not only influence future financial and inventive 

outcomes but will also have an overall impact on social and institutional conditions. The 

progressiveness and rapid progress of digitalization have contributed greatly to bringing global 

economic prosperity (Bakari, et al., 2022; Xu, et al., 2022). The significant contribution and influence 

are based on the high demand of society for digital technology in the last two decades, especially the 

need for technology that has produced many digital artifacts, digital platforms, and digital 

infrastructure development initiatives by public and private entities. In this case, digital platforms 

can offer many opportunities for business actors to develop their products. Product development 

certainly cannot be separated from creative and innovative abilities which are the basis for seeking 

and creating opportunities in facing life's challenges. This is in line with the important essence of 

entrepreneurship which is related to the ability to create something new and different (Klenner, 

2022) which is carried out through a process of applying creativity in solving problems and finding 

opportunities to improve life (Diawati et al, 2023). The digital technology that will be developed as 
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an alternative solution to solving problems in this research is an animated film related to the theme 

of Kappapychus striatum seaweed entrepreneurship. 

Regarding the ability to think creatively in entrepreneurship, the 21st century also demands the 

achievement of these competencies in various fields, including education. In higher education, the 

ability to think creatively is one of the competencies that needs to be equipped to face the demands 

of the world of work as socialized by the Ministry of Education and Culture (Kemdikbud, 2017; 

Arsantil, et al., 2021). This ability, which according to the Maine Department of Labor USA Career 

Center is very necessary in the future world of work, is also the goal of mathematics learning which 

is required of students in addition to finding and developing new ideas, reasoning, and thinking 

logically. By thinking creatively, students can generate various possible new ideas and broader 

solutions in finding problem solutions (Kusumawati & Andriyani, 2022; Hendriana, 2017). The 

importance of developing creative thinking abilities at various levels of education is because these 

abilities give rise to ideas and problem solutions that are relatively different from previous solutions 

(Aschauer, 2023).   

Although the development of creative thinking skills is urgent, but several documented studies 

have shown that the achievement of creative thinking skills at the tertiary level is still low, including 

research conducted by Suripah & Sthephani (2017) which involved 132 students in Riau, research 

by Arilaksmi et al. (2021) which involved 35 students in Malang, as well as research by Arifani et al. 

(2015) which shows the diversity of students' creative thinking ability levels where 2.84% of 

students show very high creative thinking ability, 21.49% medium math ability, 29.75% low math 

ability, and 43.80% very low. This figure shows an indicator of the common ability to think 

creatively in Indonesia from year to year so that students are less able to think divergently in 

responding to problems in new situations that continue to develop rapidly. The low creative 

thinking abilities of students in Indonesia are recorded in the research results presented in Figure 

1 below. 

 

(a) Low creative thinking in Indonesia              (b) Low creative thinking in Alor 

Fig 1: Low level of creative thinking ability 
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Among the distribution of 988 studies on low creative thinking abilities in Figure 1(a) above, 

there are research results on low creative thinking abilities of students in Alor Regency in 2019-

2022 which is around 1.21% of the total research in Indonesia as in Figure 1(b). Then how to 

improve the low creative thinking skills in Alor Regency in terms of the causative factors? Facts in 

the field discovered by Nugroho (2023) and Kartikasari et al. (2022) state that the low creative 

mathematical thinking ability of students in Indonesia is caused by several factors including 

students not yet accustomed to solving problems using various alternatives; lack of student 

involvement; as well as the lecturer learning model which tends to explain the material more. As a 

result, students only imitate what the lecturer does and are accustomed to providing solutions using 

routine procedures (Sarassanti & Mutazam, 2019; Dhungana & Thapa, 2023; Subanji & Nusantara, 

2022).  

As an educational institution at the highest level, higher education should have a crucial role in 

equipping its students with relevant skills and competencies to enter the workforce or become 

entrepreneurs. Amidst the competition and demands to live independently, it is necessary to 

improve life skills based on vocational skills for students to be ready to face the dynamic and 

problematic business world (Rizky, et al., 2023). Therefore, students need to be trained to be able 

to solve problems creatively and not always use routine problem-solving procedures.  

Students' low creative thinking abilities related to problem solving have a significant impact on 

students' thinking processes to reveal new possibilities and open up other points of view through 

unexpected ideas (Zulkarnaen, et al., 2022). In this case, students are less able to generate new ideas 

and solutions to solve problems and are less able to think of appropriate ways to handle a problem, 

mobilize resources, and evaluate values (Hadar & Tirosh, 2019). The ability to think creatively 

allows students to make changes, combine, utilize, and create new or different information 

(Kusumadewi & Kusmaryono, 2022). Students are required to carry out activities that manifest 

effective thinking to produce a product or solve a problem in their way (Arsantil et al, 2021). They 

must hone their creativity in various things and innovate to find new things that are different from 

existing ones, including solving local wisdom problems in Alor Regency. 

Alor Regency is a district in NTT province with potential marine resources that have not been 

managed optimally, one of which is seaweed (Kappapychus striatum). Based on participatory data 

from the WWF Indonesia Foundation in 2021, Alor Regency has a potential seaweed cultivation area 

of 53,787 ha, but only 12.55% of the total area has been utilized. Seaweed cultivation activities in 

Alor faded and almost stopped in the period 2003-2004, so the cultivators switched to other 

livelihoods. Kappapychus striatum is generally sold to local village collectors or outside the area at 
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a relatively low price because it does not go through processing. Until now, seaweed processing in 

Alor Regency is still very simple in-home industries only. Seeing the various challenges faced by 

Kappapychus striatum cultivators, an optimal processing solution is needed. This is where the 

important role of students is needed to be able to innovate using their creative thinking skills in 

contributing to solving problems around them. 

The requirement for achieving students' creative thinking skills need to be balanced with the 

selection of learning models that can be oriented towards achieving these abilities and one of them 

is Problem Based Learning (PBL). PBL is a learning model whose main point is to present complex 

real problems that require more than one solution so that students can think critically, 

systematically, logically, creatively, and collaboratively in the solution process (Junaedi, 2019; 

Wahida & Andriyani, 2022). This model can be integrated with various student-centered problem- 

solving approaches so that it can improve creative thinking abilities, including with the help of 

learning media that can illustrate problems, improve the quality of learning outcomes, and HOTS 

abilities (Andriyani & Suhendri, 2019; Marhaeni et al., 2021; Suryani et al., 2020; Dasilva et al., 

2019). One media that can accommodate this and can help realize experiments pay attention to new 

patterns, suggest solutions to problems, and illustrate them well is animated films (Aditiya, 2022; 

Larin & Mayer, 2018). This animated film is also a cultural work of art created to convey information 

to the general public through a series of continuous and synchronized fast-moving images to 

stimulate students' creative thinking abilities (Safitri et al., 2020). 

Previous research only revealed an increase in creative thinking abilities with the PBL model 

(Mahendrawan et al., 2022), but no one has specifically revealed an increase in creative thinking 

abilities with media that can convey information to the general public. Previous research also only 

revealed the effectiveness of animated films (Safitri et al., 2020), but no one has revealed their use 

in mathematics learning which is integrated with the theme of solving problems around local 

wisdom. Meanwhile, the update in this research is the use of a PBL model which is focused on the 

context of the real problem of cultivating Kappapychus striatum whose processing has not been 

optimized in Alor. This PBL model with animated films is a reference for lecturers to help students 

improve their creative thinking skills in solving problems around them. Thus, the purpose of this 

study is to develop a valid, practical, and effective animated film based on the PBL model to visualize 

realistic problems of entrepreneurial practice to improve students' creative thinking skills. 
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Method  

The research activities carried out in this study are broadly the development of animated films 

as a supporting lecture that meets the validity of both material and media aspects, the application 

of a practical Problem-Based Learning (PBL) model with a starting point of lectures through 

providing problems of processing Kappaphycus Striatum entrepreneurial products in animated film 

screenings, and testing the effectiveness of its application in improving students' creative thinking 

skills. The R&D design with the ADDIE model has a development procedure consisting of 5 stages, 

namely: 

a. The analysis stage consists of a literature study and a field study 

This stage is a stage that has been carried out by researchers. In this stage, the researcher has 

conducted a literature study related to the variables studied, both from theoretical studies and 

the results of other studies. Apart from that, at this stage, the researcher has also conducted field 

studies consisting of initial field observations at a College of Teacher Training and Education in 

Nusa Tenggara Timur, interviews with the lecturers and tests of creative thinking ability. The 

creative thinking ability test is measured using 3 indicators fluency, flexibility, and novelty. The 

average aspect of student fluency reached a score of 15,23; the average flexibility aspect reached 

a score of 13,45; and the novelty aspect achieved a score of 10,29. From the details of the 

achievements above, it can be concluded that students' creative thinking skills at the higher 

education level still need to be improved, especially in the aspects of fluency, flexibility, and 

novelty. This is also supported by the results of observations and interviews with students, and 

lecturers which show that there is still a lack of students' ability to create creative ideas with 

various solutions to contextual or real problems related to everyday life. 

b. Design stage 

After the researcher conducted an initial analysis of the needs at this university, the 

researcher planned to design a learning model for a course that includes the context of 

optimization of real-world problems and entrepreneurship problems, namely the linear 

programming course. Linear programming is a course that integrates the fields of mathematics 

and economics to study optimization techniques and modeling of real-world problems related to 

everyday life. In this research, researchers also plan to design animated films to support learning. 

Apart from that, the researcher also prepared research instruments and determined the 

population and sample.  
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c. Development stage 

In the next plan, at the development stage, the researcher will validate the instrument, validate 

the animated film and the learning model, as well as revise according to the suggestions from the 

validator until everything that is designed is suitable for use with a valid category. 

d. Implementation stage 

The next plan is that at the implementation stage, the researcher will implement and collect 

field trial data at a College of Teacher Training and Education which is the place for the research 

trial. Data collection for trials and research on a small scale will be carried out on 16 first 

semester students of the 2022/2023 class, while trials and research on a large scale will be tried 

out on 54 other students at a College of Teacher Training and Education for 3 months. 

e. Evaluation stage 

Finally, at the evaluation stage, the researcher will analyze the research data by categorizing 

the validation results, categorizing the results of user responses, testing the hypothesis with 

paired sample t-tests, and re-designing digital devices and learning models. At this evaluation 

stage, researchers will also make conclusions and further suggestions for further development 

which will be compiled in research reports, both progress reports and final reports. 

Data collection methods consist of non-test methods (interviews, observations) and creative 

thinking ability test methods given before and after treatment with animated films. Data collection 

instruments are in the form of animated film product validation questionnaire sheets by material 

experts and media experts, student response questionnaires, and creative thinking ability test 

question sheets. The animated film product validation questionnaire sheet is used to obtain validity 

data, while the student response questionnaire sheet is used to obtain practical data. Differently, the 

creative thinking ability test instrument given before and after treatment with animated films is 

used to obtain effective data. The data that has been collected is analyzed using qualitative and 

quantitative analysis. Qualitative data analysis to determine the validity of the product is carried out 

by calculating the average validation score and then converting the average data into the qualitative 

validity category. Likewise, the practicality aspect, which is known through the analysis of the 

average student response score converted into the qualitative practicality category. The guidelines 

for determining the conversion of quantitative data to qualitative data on a scale of 5 (five) for 

validity and practicality refer to Widoyoko (2018). Meanwhile, the effectiveness analysis is carried 

out by processing the results of the ability test before and after treatment with animated films. If the 

paired samples test value is > 0.05, then H0 is accepted so that the animated film product improves 
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creative thinking skills and vice versa. 𝐻0 is a condition where the average score before treatment 

is the same as the average score after treatment so that there is no significant difference between 

the average scores before and after treatment. 

Result and Discussion 

This research is basic research with a research and development (R&D) design that uses the 

ADDIE model. This study aims to develop animated films as learning support, apply the Problem-

Based Learning (PBL) model through animated films with the theme of the Kappaphycus Striatum 

ecosystem, and test the effectiveness of its application in improving students' creative thinking 

skills. R&D design with the ADDIE model has a development procedure consisting of 5 stages. 

a. Analysis stage consisting of literature study and field study 

At this stage, the researcher has conducted a test on preliminary research.  Researchers have 

conducted a trial in preliminary research. The results of the trial showed the level of students' 

creative thinking ability as measured using 3 indicators of creative thinking ability, namely: fluency, 

flexibility, and novelty. The average score for each aspect respectively was 15,23 for the fluency 

aspect; 13,45 for the flexibility aspect; and 10,29 for the novelty aspect. These results indicate that 

students' creative thinking skills at the higher education level are still low and need to be oriented 

towards improvement. The low level of students' creative thinking ability is also supported by the 

results of observations and interviews which lead to the need for an integrated learning device for 

a particular learning model to train students in creating creative solutions to contextual and real 

problems around them. 

b. Design stage 

After carrying out an initial analysis of the existing needs in the College of Teacher Training and 

Education, the researcher designed media and learning models which are especially developed for 

the linear programming course as one of the integrated courses in mathematics and economics to 

study an optimization technique and modeling real-world problems. Chosen this course in line with 

the opinion of Rafflesia, et al (2014) that linear programming is closely related to real problems that 

are modeled as a mathematical model. The media to be designed is in the form of an animated film 

filled with real problems faced by the people around Alor, namely the low level of sales of raw 

seaweed of the Kappaphycus striatum type due to lack of competitiveness which affects the welfare 

of the surrounding farmers. So, it is necessary to develop seaweed processing entrepreneurship to 

increase the selling price of seaweed that was previously sold raw. Seaweed processing is an effort 

to increase the competitiveness value of seaweed sales through various new processing techniques. 

Adding value through various combinations of new techniques is included in students' creative 

thinking abilities. This is in line with what was conveyed by Drucker and Zimmerer who view that 
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in entrepreneurship there is creativity, innovation, and the ability to solve problems and explore 

opportunities. In the Entrepreneurship Education Development Curriculum Center, 17 

entrepreneurial values can be internalized in students, either by integrating these values into 

learning materials or the learning process. Because of this, the design of this animated film begins 

with what contents must appear, starting from entrepreneurial values: responsibility, daring to take 

risks, creativity, innovation, commitment, hard work, to being realistic. In this research, the design 

of the animated film is designed as follows. 

 

Fig 2: Kappaphycus Striatum problem 

 

Fig 3: Efforts to foster entrepreneurship in the management of Kappaphycus Striatum 

 

Fig 4: Looking for optimum profit from alternative management of Kappaphycus Striatum 
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Fig 5: Compile a mathematical model of the Kappaphycus Striatum problem 

In the design of the animated film above, various contents of entrepreneurial values are 

contained, an example of which is described as follows. 

1. The courageous attitude to take risks is based on the student's ability to make decisions 

taking into account the risks they may face. This is represented in the computation completion step, 

i.e. when deciding which technique to use. In this step, students will go through the process of 

analysis and determining the technique to be used by identifying the weaknesses of this technique, 

then choosing one technique with the consequence that there are weaknesses in the chosen 

technique. 

2. Creative and innovative which is reflected in the calculation completion step can foster 

creative value. This creative value arises because to decide on the technique used, students must 

consider whether this technique chosen can facilitate the problem-solving process. Sometimes the 

technique used is a technique that is arranged reflexively. This is by the definition of creativity, 

namely the ability to organize ideas from different points of view to facilitate problem-solving 

(Ulwiyah, 2012; Soegoto, 2014). Meanwhile, innovation is realized in the application of the 

technique to calculate the values of the identified variables. This is by the definition of 

innovativeness, namely the ability to carry out creativity (Entrepreneurship Education 

Development Curriculum Center Team). 

3. Realism is closely related to mindset in making decisions. Realistic value is achieved if 

students can think rationally in making decisions. This value is integrated into the four steps of 

mathematical modeling. This is because the decisions taken in each step of the modeling carried out 

lead students to think rationally. 
a. Development stage 

The next plan is the development stage. Researchers will validate instruments, validate 

animated film products, validate learning models, and also revise them according to suggestions 

from validators until everything designed is suitable for use with valid categories as in Table 1 

below. 
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Table 1. Description of Learning Material Validity Assessment by Material Experts 

Aspect Validator-1 Validator-2 

Content 4 3,8 

Language 4 3,33 

Presentation 4,2 3,80 

Syntax of PBL 4 3,80 

Creative thingking skill 4 4 

Actual Mean 4,04 3,75 

Overall Actual Mean 3,89 

 

From Table 1 above, it is known that the total average of the two material validators shows a 

score of 3,89. This score indicates that the validity of animated films in terms of material is the 

"Good" category. So, it can be concluded that animated films have valid criteria in terms of 

material. 

Table 2. Description of Learning Media Validity Assessment by Media Experts 

Aspect Validator-1 Validator-2 

Graphic Quality 4,16 4,16 

Display design 4 4 

Actual Mean 4,08 4,08 

Overall Actual Mean 4,08 

 

From Table 2 above, it is known that the total average of the two media validators shows a 

score of 4,08. This score indicates that the validity of animated films in terms of media is the 

"Good" category. So, it can be concluded also that animated films have valid criteria in terms of 

media. 

b. Implementation stage 

The next plan is at the implementation stage, animated film media is applied and field trial 

data collection is carried out at the College of Teacher Training and Education which is the place 

for research trials. Before the researcher implemented the animated film product and PBL model, 

the researcher measured students' creative thinking skills using a written pretest. From the 

measurement results, the average student score was still less than 50 with an average score 

achievement for the creative thinking fluency aspect of 37,23; an average score for the flexibility 

aspect of 30,48; and an average score for the novelty aspect of 21,29. From the details of the 

achievements above, it can be concluded that students' creative thinking skills are still low and 

need to be improved in all aspects of creative thinking skills, be it aspects of fluency, flexibility, 
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or novelty. This is also supported by the results of observations and interviews with students and 

lecturers which also show the lack of students' ability to generate creative ideas in solving 

contextual problems related to real problems around them. Data collection for trials and research 

on a small scale was carried out on 16 students, while trials and research on a large scale were 

tested on 54 other students at the College of Teacher Training and Education. After the 

application of the animated film, a student response questionnaire was given with the results as 

shown in Table 3 below. 

Table 3. Description of Students Responses 

Aspect Validator-1 

Language 4,32 

Interest 4,30 

Content 4,36 

Ease of Use of Media 4,29 

Graphic 4,26 

Utility 4,35 

Overall Actual Mean 4,31 

 

From Table 3 above, it is known that the total average of the response questionnaire results 

of 70 students shows a score of 4.31. This score shows that the student response to learning with 

animated films is in the "Good" category, so it can be concluded that animated films have Practical 

criteria as development products. 

c. Evaluation stage 

Before testing the two test results, the researcher tested the normality of the data using the 

Shapiro-Wilk test. Testing the normality data for the pretest obtained a significant value (p-

value) = 0.542. The posttest data got a significance value (p-value) = 0.351. Because the p-value 

of both tests is > 0.05, the data meets the data distribution's normality requirements. Then, a 

paired data test was performed using a paired sample t-test with SPSS software. 

Based on the paired sample t-test, it is obtained that the significance value (p-value) = 0.003. 

Because p-value < 0.05, then H0 is rejected. In other words, there is a significant difference 

between students' creative thinking skills of linear programming concepts before and after using 

learning media according to the results of the pretest and posttest scores. Besides, the researcher 

also compared students' mean, the pretest creative thinking skills at 53.95 and the post-test at 
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79.61. Because the mean posttest score > the mean pretest score, it can be said that there was an 

increase in students' creative thinking skills after using learning media. Next, the researcher 

calculated the N-Gain value of the creative thinking skills. From the results of the calculation on 

the pretest and posttest, students obtained a score of 0.47. This shows that the increase in 

students' creative thinking skills is in the moderate category that shown on Figure 6. 

 

Fig 6: Creative Thinking Score Test 

The results of this study indicate an increase in students' creative thinking skills by applying the 

PBL learning model integrated with animated films. If previously only revealed an increase in creative 

thinking skills with the PBL model (Mahendrawan et al, 2022) and no one has specifically revealed an 

increase in creative thinking skills with media that can convey information to the general public, this 

research facilitates the use of animated films that contains information for the general public. In 

addition, previous studies have only revealed the effectiveness of animated films (Safitri et al., 2020) 

and have not revealed their use in learning mathematics which is integrated with the theme of 

problem solving using local wisdom. The renewal in this research is the use of the PBL model which is 

focused on the context of real problems of Kappapychus striatum cultivation which have not been 

optimized for processing in Alor. The PBL model with this animated film is a reference for lecturers to 

help students improve students' creative thinking skills in solving problems around them. 
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Conclusion 

Animation film media can meet some criteria of validity, practicality, and effectiveness based on 

product development feasibility testing results. The validity of the animation film is shown by the 

fulfillment of the excellent category in terms of material, with a mean validation score of 3.89, and 

the good category, in terms of media, with a mean validation score of 4,08. The practicality of the 

learning media is shown by the fulfillment of the good category in student responses, with a mean 

score of 4.31. The effectiveness of learning media is shown by the significant difference between the 

pretest and post-test scores for creative thinking skills students. Finally, the mean posttest score is 

greater than the mean pretest score, which can also be seen from the increase between the pretest 

and posttest scores in the moderate category. 
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