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 The Student worksheet based on science, technology, engineering, and mathematics (STEM) 
has been prepared, validated, and tested on students at SMAN 5 Banda Aceh. The worksheet 

guided the students to design a salt-making tool with a sunlight-gathering mirror. The 

worksheet was developed using the ADDIE model of the research and development (R&D) 
method. The subjects of the study consisted of 31 students divided into some groups 

consisting of 6 participants for each. The students were given problems and examples of salt-

producing tools using a sunlight-collecting mirror. The purpose of this activity was to let 
them observe and modify according to their creativity. Based on the assessment of the tool 

model produced by students, the gained score reached an average score of 91 (very good). 
After the learning process, the learning outcomes increased with an average of 42 to 70. The 

science learning motivation and creativity scores of the students after the implementation 

reached 76 (good) and 79 (good).  
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1. Introduction 

On the one hand, the active role of students during the learning process is a prominent 

issue in implementing the Indonesian national curriculum of the 2013 Curriculum as 

conceptually, well known as Kurikulum 2013 (K-13). On the other hand, teachers should step 

in being planners and facilitators of the learning process (Ariani et al., 2019). Active learning 

consists of various models. One of those is an integrated approach popularly known as 

Science, Technology, Engineering, and Mathematics (STEM) (Adlim et al., 2018; Mahyuna 

et al., 2018). The STEM-based learning enhances students to get more active through 

integrating several disciplines which require students to be aware of technology, innovation, 

and problem-solving skills (Susanti et al., 2018). In short, STEM learning modules are still 

limited. However, those existing modules have started to be developed and have been 

generally tested in science classes of senior high school (Sari et al., 2018; Adlim et al., 2015)  

The STEM-based learning approach is multi-disciplinary and often linked to the 

innovation of creating a new product. Therefore, its implementation is going to be more 
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flexible in applying in the class of Entrepreneurship as popularly known in Indonesian as 

Prakarya dan Kewirausahaan (PKWU), than in a science class. It is because the STEM-based 

learning approach does not focus on mastering the concept but on creating innovative 

products. STEM-based learning is often closely linked to the phenomena that occur in daily 

life.  Under the framework of the STEM-based learning settings, a science lesson can 

integrate chemistry and physics into one learning process. Chemistry is needed to understand 

the process of producing salt, while physics helps understand the characteristic of light and 

the use of concave mirrors. However, those kinds of subject matters will be compiled inside 

of the student worksheet, which will be designed by involving the engineering process in the 

entrepreneurship class.  

Entrepreneurship subject is a vocational lesson that is intended to develop students’ 

knowledge, attitudes, work skills, and life skills based on art, technology, and economics. 

Moreover, this subject is essential to train students to improve their creativity and to express 

their ideas. However, the need analysis and observation conducted at SMAN 5 Banda Aceh, 

shows that the teachers have not implemented STEM-based learning in guiding students to be 

innovative yet. The student worksheet, as well as other supporting learning documents, have 

never been used.  Hence, this causes students to be unskilled neither in the classroom nor in 

daily life. However, as mentioned earlier, the entrepreneurship subject is supposed to develop 

students’ life skills in learning science. An interesting subject and learning matters can 

significantly encourage students to be more interested in learning (Putri et al., 2018). The 

expected competency of the entrepreneurship subject is expected to prepare students with the 

competence of carrying out economic-productive activities in the workforce (Purbaningrum, 

2016). So, that students’ learning motivation and creativity should be improved during the 

entrepreneurship subject at school.  

Students’ learning motivation and curiosity should be endeavoured to increase students’ 

learning engagement and creativity during the entrepreneurship class at schools. A less-varied 

learning process will lead students to get bored quickly. Therefore, various learning 

approaches which are appropriately selected can increase student creativity and learning 

motivation (Hasan et al., 2019). In other words, implementing a learning strategy like STEM-

based learning that has never been done before may increase students' learning motivation 

(Kurniawan, 2017). 
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Learning motivation is one of the prominent factors affecting students learning 

achievement. It is because high learning motivation will lead them to concentrate fully and to 

more actively engage in the learning process (Sari et al., 2016). Therefore, the implementation 

of interesting learning models is essential to increase students’ learning motivation (Setiawan 

and Indriwati, 2018).  Some suggested learning methods can be Problem-based learning or 

structured-project, which can enhance students’ creativity to create their new idea (Mukhlis, 

2017). Thus, the STEM approach is expected to encourage students to be more active and 

creative during the learning process, as this approach involves students to solve real problems 

by creating products accordingly. 

STEM-based learning has been continuously developed to prepare students to be scientific 

societies who are advanced in technology (Saptarani et al., 2019). In their research Khoiriyah 

et al. (2018) confirm that STEM-based learning can promote students' thinking skills 

compared to the conventional learning approach. Likewise, Ariani et al. (2019), found that the 

STEM approach implementation can encourage students' creative thinking abilities properly. 

Moreover, Susanti et al. (2018) state that the students who used to learn under conventional 

methods show a significant improvement of their significant competencies (cognitive, 

affective, and psychomotor) after participating in STEM-based learning settings. Lastly, 

Mustain and Herlina (2019) discussed that STEM-based learning provides an improvement 

and good cognitive aspects proven by the increasing post-test score on average.  

One of the current popular STEM-based projects is the process of producing salt made of 

seawater. Indonesia is the largest archipelago in the world where approximately 5,193,252 

km2 in total. It is about two-thirds of its territory is the ocean, which is around 3,288,683 km2 

(Chadarisman et al., 2012). Seawater contains several types of dissolved substances such as 

salts which is on average 3-4.5%. In their research, Trikobery et al. (2017) stated that the use 

of unlimited seawater has a pretty good business prospect. Besides, it also can provide jobs 

for coastal communities by processing it into salt. That is economical as it can be utilized for 

food, chemicals, or preservatives. Similarly, Maulana et al. (2017) explain that salt is one of 

the chemicals used by humans for their daily consumption. Salt mostly contains sodium 

chloride as the main element. 

The salt-producing process in Indonesia generally uses the evaporation of seawater method 

assisted by sunlight. Therefore, it is necessary to combine both chemical and physical 

concepts of science under the framework of STEM together into the initiated student 
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worksheet by providing students with a salt-producing project. It is also supported by making 

an innovative product that utilizes the principle of light reflection in a concave mirror to direct 

the sunlight toward a focal point. It is to accelerate the process of heating the seawater used in 

this salt production. Therefore, students can access information quickly and can design a 

technology-based tool used to turn the seawater into salt by utilizing a sunlight-collecting 

mirror. The novelty of this research is to design a model of salt-producing tools by using the 

STEM approach that elaborates the principles of science, technology, engineering, and 

mathematics. It helps not only students but also the community to be motivated and creative 

to create innovative technology products that are effective, simple, practical, and economical. 

 

2. Method 

The concept of the ADDIE instructional model was used in this research and development 

(R&D) to guide students in creating a salt-producing tool model with a sunlight-collecting 

mirror. The development of the STEM-based student worksheet on the entrepreneurship 

lesson was expected to increase students' creativity and motivation in learning science.  

This STEM-based research was conducted at Senior High School No. 5 of Banda Aceh 

(Known as SMAN 5 Banda Aceh), located in Hamzah Fansuri Rd, Kopelma Darussalam, 

Syiah Kuala, Banda Aceh. It was conducted on February 26th to March 4th, 2020. The 

participants of this study were all science students of grade X at SMAN 5 Banda Aceh. They 

were divided into five classes. The random sampling design was selected in this study. The 31 

students were studying on grade 10 science class No. 1 (X IPA 1). This sampling technique 

was aimed at providing equal opportunities for each member of the groups to be selected. 

The study design was using a one-experimental class to be taught using the STEM-based 

student worksheet that had previously been developed. Students were divided into five groups 

to participate in the learning activity set by the teacher actively. Besides, the teacher also 

made sure that each group consisted of students with different abilities evenly. The different 

classification of group members was intended to create collaboration and help each other in 

solving the problems provided in the STEM-based student worksheet during the learning 

process. 

At the first meeting of the implementation of the STEM-based student worksheet, the 

process of collecting data was conducted according to the steps of the STEM-based student 

worksheet. Then the next step was a designing process of the salt-producing tool assisted by a 
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sunlight-collecting mirror. At this second stage, the students completed the design of the tool 

mode based on the Figures which had been drawn at the first meeting according to their 

creativities. 

Another essential part of this research is the assessment instrument which includes the pre-

test and post-test questions. The science learning motivation questionnaire was adapted from 

Glynn et al. (2009). Afterwards, the creativity questionnaire was adapted from the research 

instruments of Cuenca et al. (2016), and the product evaluation questionnaire was developed 

based on the product assessment on the national syllabus of the entrepreneurship subjects. 

Lastly, the questionnaire for the student and teacher responses was constructed by the 

researchers. The results of the data obtained during further research were processed and 

analyzed using the percentage formula.  

 

3. Result and Discussion 

The Development of the STEM-based Student Worksheet 

ADDIE model (analysis, design, development, implementation, and evaluation) was 

adopted to develop the current STEM-based student worksheet. The needs analysis phase was 

carried out to obtain information about the entrepreneurship lesson that had been implemented 

at school. The research location was chosen based on a preliminary study that had been 

conducted at SMAN 5 Banda Aceh. A needs analysis was conducted by distributing 

questionnaires to the teachers. The obtained data indicated that the teacher needed innovative 

teaching material such as a student worksheet. It was intended to develop students' creativity 

and science learning motivation. Besides, it was also because the student worksheet had never 

been implemented in this entrepreneurship class.    

After conducting the needs analysis, the next phase right is the process of designing the 

products. At this stage, the researchers composed the STEM-based student worksheet. There 

were several tasks students should do based on the student worksheet including collecting the 

data related to the salt production assisted by sunlight, finding new ideas, designing the tool, 

creating the tool that had previously been drawn,  and predicting the amount of produced salt 

as well as its.  

Rahmiza et al. (2015) in their research stated that the STEM-based student worksheet is 

used as an alternative and effective way to make students get more enthusiastic in 

participating and involving themselves in the learning process. Similarly, Yulianti et al. 
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(2018) that the engineering process in STEM-based learning allows students to do careful 

observations or investigations to design an experiment according to the generated ideas to 

achieve broader scientific concepts. 

The development phase began with the instrument-validating process by involving four 

experts. Those experts are from the Chemistry Department, Physics Department, and 

Indonesian Language Department of Faculty of Teacher Training and Education, Syiah Kuala 

University, Banda Aceh. Meanwhile, the STEM-based student worksheet was assessed based 

on several criteria covering the teaching material, learning components, presentation method, 

language, physical appearance, illustrations, and complete components. Meanwhile, a 

validating instrument was adapted from Badan Standar Nasional Pendidikan (BNSP) or 

National Education Standards Agency with a slight modification. The modification of the 

validating instrument was done according to the characteristics of the STEM-based student 

worksheet that was developed by researchers. The validity of the student worksheet scored by 

the experts gave some raising inputs. The results obtained are then presented in Table 1. 

Table 1. Student Worksheet Validity by Experts 

No Assessment aspects Validation result (%) Explanation 

1 Material 100 Valid with revision 

2 Learning component 89 Valid with revision 

3 Presentation 100 Valid with revision 

4 Language 100 Valid with revision 

5 Physical appearance 97 Valid with revision 

6 Illustration/ Pictures 83 Valid with revision 

7 Component completion 100 Valid with revision 

Average 96  

 

The data presented in Table 1 illustrates that the STEM-based student worksheet is worth 

applying in the entrepreneurship learning process in which the average percentage is 96. It 

was then categorized into very feasible. It was because the STEM-based student worksheet 

instructed the students to run a model project for salt production using a sunlight-collect 

mirror. Arikunto (2013) states that a student worksheet with a score range of 81-100% 

belongs to a very feasible category. Then, the development of the student worksheet can 

furtherly be used in trials. 

Experts then also appraised that the developed student worksheet to have good quality. It 

was considered as worthing applying in the learning process as it had good criteria. Rahmiza 

et al. (2015) mention that the learning effectiveness of students can be triggered using a 



63 

 

student worksheet. Then, it could encourage students to optimize their five senses so that the 

learning process would be more effective. 

The STEM-based skills provided in the student worksheet included conducting 

observations related to the given topic; finding new ideas to create a technology product—a 

salt-producing tool assisted by a sunlight-collecting mirror; being innovative in 

designing/drawing tools in accordance with new ideas that are being developed; developing 

creativity by producing a tool model according to the previous drawing design; then 

predicting the social values that can be generated regarding the amount of salt produced and 

its selling price. 

The fourth stage was the implementation of the validated STEM-based student worksheet 

students. The implementation was only limited to SMAN 5 Banda Aceh. It was conducted 

from February 2020-March 2020, and it had a 2-meeting intervention with 31 participants (21 

females and ten males). 

The students’ activities during the first meeting were: (1) having pre-test before the 

learning process begins, (2) grouping with members of the assigned group, (3) receiving the 

STEM-based student worksheet distributed in each group, (4) listening to the teacher’s 

instruction and carefully observing the material as well as drawings through the printed 

materials given by researchers, (5) reading the STEM-based student worksheet (6) discussing 

ideas about the model of salt-producing tool assisted by a sunlight-collecting mirror, and 

finally (7) designing tools based on their own generated ideas. Then the activities undertaken 

by students at the second meeting were: (1) making a model of tools that had been designed at 

the first meeting according to their creativity, (2) presenting the results of the product that has 

been created, (3) doing a post-test, (4) filling out the questionnaire about their science 

learning motivation and the questionnaire regarding the STEM-based student worksheet.  

The expected competence through implementing the STEM-based student worksheet could 

develop skills regarding the design and model of salt-producing tool assisted by a sunlight-

collecting mirror. It was then expected to increase students' creativity and learning motivation 

in science class. While some learning objectives through the STEM-based student worksheet 

development were as follows, (1) students were able to design and make the salt-producing 

tools with a sunlight-collecting mirror based on their creativity. (2) students’ designed 

products were useful for the production of salt and freshwater. (3) Students were able to make 

a model of salt-producing tool assisted by a sunlight-collecting mirror based on their 
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previously designed models. However, Ariani et al. (2019) in their research strengthened that 

learning through the STEM approach by using discussion learning techniques can maximize 

the students’ learning ability and motivate them to be more active in solving the surrounding 

problems as well as exploring their knowledge. 

Therefore, it is expected that the entrepreneurship lesson using the STEM-based student 

worksheet can integrate several disciplines during the learning process at once.  For further 

details, the students’ activities can be seen in the Figures of Figure 1. 

Figure 1. Student activity during the learning process through the STEM-based student worksheet 

The last phase was evaluating the whole series of the learning processes. The evaluation 

was conducted by analyzing the science learning motivation and creativity of the students. 

Furthermore, the evaluation was analyzed based on the results of the analysis in each 

questionnaire, the learning outcomes from the pre-test and post-test scores, and the 

assessment of the created salt-producing tool assisted by a sunlight-collecting mirror as a 

significant product of the STEM-based student worksheet in the entrepreneurship class.  

However, the STEM-based student worksheet overall had both strengths and weaknesses. 

In terms of strengths, this STEM-based student worksheet which was systematically 

developed in the entrepreneurship lesson could enable students to develop and apply their 

knowledge, to understand the learning materials deeply, to develop creative thinking skills, to 

trigger the emergence of science learning motivation and curiosity, to provide an opportunity 

to elaborate the concepts based on problem-solving aspects, to broaden the opportunity to 

practice designing an innovative product. Otherwise, the weakness of the STEM-based 

student worksheet was found that its implementation did not include the product marketing 

process. It was only intended to observe students’ motivation and creativity throughout 

designing and creating a salt-producing tool using the sunlight-collecting mirror. 

In their research, Quang et al. (2015) explain that the STEM-based student worksheet and 

regular student worksheets have similar components. For instance, the similar components 
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include titles, study instructions, Basic Competencies, learning materials, supporting 

information, exposure to content, assignments/projects. However, the difference is that the 

STEM-based student worksheet contained the integrated knowledge of science, technology, 

engineering, and mathematics.  

Assessment of Students’ Motivation for Learning Science 

The STEM-based student worksheet assessment is a teaching material that is developed 

based on contextual needs. It was aimed at increasing students' motivation to learn science. 

The assessment questionnaire was required to measure students' motivation levels in learning 

science. That instrument was adapted from a related study by Glynn et al. (2009), and it 

consisted of 30 statements that were briefly written through rating scales 1 to 5. 

Students filled questionnaires based on their experience regarding the entrepreneurship 

lesson using the STEM-based student worksheet. It was responded in accordance with their 

respective or opinion. Further, the results of the students' learning motivation questionnaire 

can be seen in Figure 2. 

 

 Figure 2. Students’ learning motivation assessment on science class 

 

The presented results of the overall learning motivation questionnaire show the highest 

number of scores on the assessment in intrinsic motivation/personal relationships consisting 

of 10 questions. The self-efficacy/ anxiety tests involved 9 questions. Anxiety assessment 

consisted of 4 questions. While two questions were for career motivation, and 5 questions 

were for motivation value. 
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Figure 2 illustrates both intrinsic and extrinsic motivation aspects to measure. The intrinsic 

motivation has more influence on science learning motivation, especially for the aspect of the 

self-efficacy/anxiety test aspect. It can be seen from the high average score of 79. Career 

motivation which is one of the extrinsic motivations, also does show a good impact on science 

learning motivation with a total score of 78. This shows that students are motivated to learn 

science as they can be influenced by both internal and external factors. The average score of 

this aspect is 76, which is considered a good level or category.  

It is confirmed that the implementation of the STEM-based student worksheet in the 

entrepreneurship lesson can bring good impacts on students' motivation to learn science. 

Using the STEM-based student worksheet that focuses on the concepts of chemistry and 

physics, the students are well-motivated in learning science during the entrepreneurship class. 

It is precisely on the model of the salt-producing tool with a sunlight-collecting mirror. An 

appropriate and enjoyable learning atmosphere encourages students to get more active and to 

increase their learning motivation. Likewise, Susanti (2020) expresses that arousing student 

motivation can be done by designing an appropriate learning process. It automatically 

becomes an intermediary in stimulating students to try, to working hard, to be diligent as well 

as to achieve the desired goals. 

Students’ interest in learning indeed becomes a very positive aspect of improving their 

learning motivation and creativity in science (Afriana et al., 2016). Furthermore, Sari et al. 

(2016) state that the increase of learning motivation is always affected by the learning 

process, which focuses on students. For instance, it can be done by giving them project 

assignments. On the other study, Wicaksono et al. (2018) show that the students’ motivation 

in learning science influences student achievement. Then, the competence and mastery of 

science can be further learned through any learning process in which science is included. 

Intrinsically motivated students will learn more actively because of the internal 

encouragement in achieving the expected goals. Pradilasari et al. (2019) claim that the low 

scores obtained by students are just because the students do not either pay enough attention or 

focus on the learning process. It is also the consequence of the lack of learning motivation. In 

short, the learning outcomes improvement can be influenced by learning motivation.  

The improvement of learning motivation on science can also be seen from changes in the 

tested score of students both pre-test and post-test. The assessment of learning outcomes was 

obtained by using test questions, both pre-test and post-test. It included the score of pre-test, 
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post-test, and N-gain, which were aimed at finding out the increase in learning outcomes. It 

was also used to see the differences in the students’ average ability at the beginning of the 

STEM-based student worksheet implementation in the entrepreneurship class as well as at the 

end of the project. For further details, the assessment of learning outcomes can be seen in 

Figure 3.  

 

Figure 3. The average score of pre-test, post-test dan N-gain 

Figure 3 illustrates the changes in average scores before and after implementing the 

STEM-based student worksheet in the entrepreneurship class. It provides us with the high 

differences between the post-test score and the pre-test. The average percentage of pre-test 

and post-test is considered at a fair level or category with scores of 42 and 70. Those learning 

outcomes changes can be interpreted as positive improvements after the teaching and learning 

process. The highest score of the written pre-test done by students responding to the 20 

multiple-choice questions is 55. Otherwise, the lowest score is 25, with 42% of students 

achieving the passing grades. While the highest score obtained in the post-test is 100 and the 

lowest is 40 with a completeness level of 70 %.  The criteria for learning outcomes can be 

obtained by calculating the N-gain in which the score is 48 as categorized in the medium 

level.  

Saptarini et al. (2019) stated that escalating student completeness scores could be 

correlated with the role of the STEM-based student worksheet. The STEM positive effects on 

its implementation can be identified through 3 criteria, namely STEM learning outcomes, type 

of school, and the way of STEM implementation. Furthermore, Fitriani et al. (2016) show the 

same result on students’ learning outcomes which can be improved by implementing quality 
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student worksheets.  Then, it allows students to understand the concept of learning well. 

Darmawan et al. (2018) state that students’ group learning activities in the entrepreneurship 

class increase the completeness of classifications both pre-test as well as post-test. 

The STEM-based student worksheet combines several scientific principles related to daily 

life, especially the process of salt production using a sunlight-collecting mirror. The STEM-

based student worksheet integrates the concepts of chemistry and physics in the students’ 

learning activities. The presented chemistry concepts are about salt and its production process 

assisted by sunlight. At the same time, the physics concept is linked to light regarding the 

principle of light reflection and the nature of concave mirrors. Yulianti et al. (2018) inform 

that the concept of achievement in physics is used as an individual ability to understand the 

scientific process as well as to obtain meaningful scientific information. 

In short, those descriptions bring a brief conclusion that the entrepreneurship class can also 

be linked to science concepts, especially chemistry and physics. One alternative way to link 

the two concepts is by implementing the STEM-based student worksheet to produce an 

innovative model of useful products. Producing salt through a sunlight-collecting mirror is 

such a concrete example. Also, it can be briefly concluded that students’ learning outcomes 

are also influenced by the students’ learning motivation. 

Students’ Creativity Assessment 

Students’ creativity assessment of this study was conducted based on the students’ 

activities during the whole learning process of the entrepreneurship class by implementing the 

STEM-based student worksheet. The observers in each group assessed the learning process. 

The creativity assessment questionnaire was adapted from the research instruments conducted 

by Cuenca et al. (2016), which contained ten statements. It consisted of 4 assessment aspects, 

namely generating ideas, critical thinking, synthesizing/rearranging, and being creative in 

solving problems. Each aspect of the assessment has a rating scale of 1 to 4, with the criteria 

on each scale. 

A review of the assessment conducted by observers on various aspects of the creativity in 

the five groups illustrates which aspects of creativity students achieve the highest score. 

Sukarso et al. (2019) explain that creative students will discover something new even from 

existing things. Likewise, Kenedi (2017) states that one's creativity illustrates the flexibility 

and fluency in thinking and interacting with others and surrounding environments. Those can 
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optimally elaborate on the emerging ideas to create an innovative product with new models 

and new ways that are considered useful for themselves or others.  

The average percentage concluded on various aspects of creativity are illustrated in Figure 

4. Overall, these results indicate that the average assessment of creativity is in a good 

category.  

 

Figure 4. Students’ Creativity Assessment 

In Figure 4, the highest score in the creativity aspects is creative in solving problems. It 

was calculated by using a percentage formula as well as comparing the table of creativity 

assessment category to determine what categories were obtained. Therefore, the average 

percentage is 79% for the overall categories. Thus, it is classified as a good category. These 

results indicate that students have been able to develop their creative ideas in the form of 

making the salt-producing tools using a mirror to collect sunlight during the implementation 

of the STEM-based student worksheet in the entrepreneurship class.  

Student creativity can be developed by providing them with the problems set in the STEM-

based student worksheet. The presented problems will develop students' ability to find the 

proper solution by thinking critically and re-synthesizing the collected data or information to 

generate new creative ideas in solving those problems. The final result of this process will be 

an innovative product in the form of salt-producing tools using a sunlight-collecting mirror. 

This tool will be presented by each group. 

In line with those explanations above, the research of Madyani et al. (2019) finds that 

integrated science learning can be used to develop creativity, critical thinking, and scientific 

attitudes of students. Moreover, Lestari et al. (2018) explain that STEM-based learning 
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presents problems and questions that encourage students to develop their ability to assume 

information so that the learning process will strongly support students to think critically. In 

another study, Wardi (2013) suggested that the development of students’ creativity should be 

done as early as possible so that they are accustomed and trained to develop entrepreneurial 

characters. Then, they are ready to compete in the workforce of either the government or 

private sectors. 

The development of students' creativity provides opportunities to show valuable ideas to 

create a learning atmosphere that can improve students’ sensitivity to support a comfortable 

and exciting learning environment (Kenedi, 2017). Another opinion was also raised by 

Ambrose (2017), creativity is not only related to the creations of arts and products but also 

related to science, engineering, innovative thinking, and problem-solving skills. Similarly, 

Sambada (2012) described the level of students’ creativity provides significant roles to 

problem-solving skills while students are participating in learning activities.  

Creativity is one of the psychomotor aspects that is applied to nowadays learning process. 

Therefore, the STEM-based student worksheet is the approach that has been developed 

together into the entrepreneurship class to support the development of creativity in the 

learning process. The explicit purpose is to make a salt-producing tool using a sunlight-

collecting mirror. Thus, the implementation of the STEM-based student worksheet is in 

accordance with the development of students' creativity as it integrates the concepts of 

science, technology, engineering, and mathematics at once. 

The results of the assessment on various aspects of creativity in each group of grade X IPA 

1 can be seen through the products. Furthermore, the perfect finished products which indicate 

students’ creativity can be directly seen through these provided Figures 5. 

The salt-producing tools using a sunlight-collecting mirror are students’ creativities as they 

were designed and created as attractive as possible by each group. Through the product 

evaluation questionnaire, the created products were evaluated by the observer using a rating 

scale of 1 to 4. The product assessment instrument was adapted and modified from the 

product assessment forms of the Indonesian national syllabus of entrepreneurship subjects. 
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Figure 5. Products of students’ creativity in PKWU class taught using the STEM-based student worksheet: (a) 

Group 1, (b) Group 2, (c) Group 3, (d) Group 4, (e) Group 5.  

 

The instrument to assess the salt-producing tools integrated with sunlight-collecting 

mirrors was set based on four aspects of assessment. They are physical appearance, parts of 

the tool model, creativity, and material selection. The average product rating results are 

presented in Figure 6. 

 

Figure 6. Students’ product assessment 

 

Figure 6 illustrates that the product assessment of students' designs is considered very 

good, with an average percentage of 91%. It also shows that the entrepreneurship lesson using 

the STEM-based student worksheet can empower students’ skills t create good products using 

student skills. Syukri et al. (2013) state that new ideas encourage students to observe and look 

for additional information related to the topic being discussed. 

The initial needs analysis data showed that the learning process was only limited to in the 

form of lectures delivered by the teacher all this time. It showed a lack of students’ scientific 
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skills development in making innovative products. Thus it is considered as one of the aspects 

which lead to the underdeveloped skills of students. In line with those explanations above, Ali 

et al. (2019) state that the development of an innovative product with local wisdom could 

sharpen students’ skills in using technology, developing creativity, thinking critically, and 

increasing knowledge about various concepts of local wisdom. Similarly, Sukarso et al. 

(2019) illustrate that the application of appropriate teaching methods will influence the 

process and the creation of innovative products, even if they use something that already 

exists. The process of combining resources in the surrounding environment through new 

creative and innovative ways is the essence of entrepreneurship in creating a different external 

value for the market of the product (Purbaningrum, 2016). 

 

4. Conclusion 

Based on the results and discussion of the study, it can be concluded that the STEM-based 

student worksheet, which was developed in the form of salt-producing tools using a sunlight-

gathering mirror. This student worksheet could be used as teaching materials in the 

entrepreneurship class. The STEM-based student worksheet implementation that was 

developed could significantly increase students' learning motivation and creativity. The 

product evaluation model of salt-producing tools using a sunlight-collecting mirror produced 

by students showed an average value of a very good percentage. It was all done by 

implementing the STEM-based student worksheet.  
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