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Abstract: This study aimed to foster student creativity through the use of student 

worksheet based on Project Base Learning (PjBL) on dynamic electrical material in 

making alternative power sources. The research method is using a pre-experimental 

design with One-Shot case study type. The study population was students of class 

IX MTs Al-Islah in Pesawaran Lampung. A sample of one class consisting  of 30 

people was obtained by purposive sumpling. Data analysis was done by using 

descriptive concerning creativity, product, and response of students to see 

effectiveness of learning. The results showed that the application of student 

worksheet based on project based learning is overall effective to foster creativity of 

student. Based on the average of student’s creativity, the result is 80% which 

categorized as “creative.” Based on the average of student’s product, the result is 

76.2% which categorized as “valuable.” The student’s response is positive as much 

as 92% which categorized as “very agree.” 
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1.  Introduction 

Implementation of education in schools is a means to train students to meet standards, to 

master knowledge, foster creativity and have the ability to solve problems. However, 

according to [1] most education in schools still does not support the growth and 

development of student’s creativity. Student tends to be required to provide the correct 

answer according to the teacher and given less opportunity to provide alternative 

answers that foster creativity. 

Based on the results of the interviews of science teachers in both public and private 

schools, it is found that, (1) the learning outcomes of science are still in the low 

category, especially in dynamic electrical materials; (2) there is still the limitation of 

teaching materials / learning media in explaining dynamic electrical materials; (3) the 

method used is also only with the lecture method, the learning is still centered on the 

teacher, which causes the students to be passive; (4) the daily test result in semester 1 of 

academic year of 2015/2016 shows that students do not pass the passing grade. This is 

because the students experienced more misconception on dynamic electrical material. 

This result is supported by [2] research that shows about 32 out of 40 students on 

average experience a misconception of dynamic electrical matter, such as on voltage 
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sources, current strength, voltage, electrical resistance in series and parallel circuits. So, 

the students feel confused by the material, and difficult to understand the concepts in 

dynamic electricity and in growing their creative thinking skills. 

One of the efforts to overcome this problem is by the implementation of Student 

Worksheet model of Project Based Learning (PjBL). A research by [3] states that the 

learning tools PjBL model that is produced effectively can be used to enhance the 

creativity of students, especially on aspects of creative thinking ability. 

 The project-based learning model can bridge students to develop student’s creativity 

through project-based problem-solving activities. It is as stated by [4] that the project- 

based learning model is one of the excellent learning models in developing the basic 

skills students must possess, such as decision-making skills, creativity skills, and 

problem-solving skills. This statement is similar to the results of [5] research that 

project-based learning methods can encourage students to think creatively and solve 

problems. Furthermore, [6] research states that outdoor education on the project-based 

can improve students' creative thinking skills in creating projects. 

 Student worksheet PjBL model that has been developed by researchers leads students 

to solve problems by making products in the form of tools that can create alternative 

power source about dynamic electrical materials, in the hope that students can 

understand the concept of dynamic electricity and grow their creativity. This statement 

is in line with [7] research that project-based learning involves students in problem-

related activities and at the peak to produce valuable, realistic student’s work products. 

The outcomes produced by the students will then be assessed to see the skills or 

creativity of the students in making the product and the quality of the product [8]. 

Product ratings can also make students develop their creativity, potential, and skills. 

This assertion is supported by a study by [9] which states that product assessment can 

improve student competence comprehensively. 

 Based on the above background, this study aims to implement student worksheet 

PjBL model in fostering student creativity. 

2.  Method 

2.1.  Research Design 

The design applied in this study is a pre-experimental design with One-Shot case study 

type [10]. 

2.2.  Participants 

This research recruited students at MTs Al-Islah in Pesawaran of Lampung. The study 

population was IX MTs Al-Islah class in Pesawaran. The Samples were one class 

consisting of 30 people that were obtained by purposive sampling technique with some 

considerations. 
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2.3.  Procedure 

In the design of this study, there was a group that is treated, and then the result is 

observed again [10]. In this experiment, researchers presented subjects with several 

types of treatment, and then the results are measured so that this study conducted one-

time data collection. Furthermore, to know how effective it is to use in fostering the 

creativity of student, hence the percentage of creativity value of student and product 

yielded of the student, are counted and analyzed by description. Student creativity 

indicators measured are planning, exploring in product design, interdisciplinary, 

choosing the right materials, and using tools. For student, product indicators include 

product functionality, product durability, product benefits, product economic value, 

product aesthetic value, and show innovation and creation in manufacturing techniques. 

3.  Results and Discussion 

Researchers apply observation data on students' creativity and product to obtain 

effectiveness test data. Then from the observation data, the value of the creativity index 

and its products, are searched by calculating the percentage score, then the score is 

described according to criteria of creativity and value of student products. 

 In the assessment creativity, student is evaluated based on an assessment rubric 

consisting of five indicators, starting from the project planning to the making of a 

simple tool product of alternative energy generation. 

Table 1. Assessment of student creativity 

No Indicator assessed Percentage (%) Category 

1 Planning and developing ideas 88.9 Very creative 

2 Exploring in product design 66.7 Creative 

3 Interdisciplinary science 44.4 Fairly Creative 

4 Choosing the right materials 100 Very creative 

5 Using the tool 100 Very creative 

Average 80 Creative 

 

Student creativity as a whole has an average of 80% with "creative" criteria. As shown 

in Table 1, of the five observed indicators, the "choosing the right materials" and "using 

the tool" indicators have the highest score of 100% which categorized as "very 

creative", while the indicator "interdisciplinary science" has the lowest score. 

 In the product assessment, students are assessed based on some predetermined 

indicators. Assessment of student products is in Table 2. 

Table 2. Assessment of student products 

No Indicator assessed Percentage (%) Category 

1 Functional products 66.7 Valuable 

2 Originality of products 100 Very valuable 

3 Product durability 100 Very valuable 
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difficult in growing creativity

It is difficult to interact with friends in

the learning process

Difficult to explore in designing products

With student worksheet based on PjBL ,

it is difficult to gain new insights
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Yes

4 Product benefits (generating electrical energy) 100 Very valuable 

5 The economic value of the product 66.7 Valuable 

6 The aesthetic value of the product 44.4 Fairlyvaluable 

7 
Demonstrate innovation and creation in 

manufacturing techniques 
55.6 Fairlyvaluable 

Average 76.2 Valuable 

The resulting student score has an average of 76.2% which categorized as "valuable.” 

As shown in Table 4.5, of the seven indicators observed, the indicators of "product 

originality", "product durability", and "product benefit (generating electrical energy)" 

have the highest score of 100% which categorized as "very valuable”, while the 

indicator of "aesthetic value of the product" has the lowest score compared to other 

indicators that are 44.4% which categorized as " Fairly valuable.” 

In the data collection of student learning responses using student worksheet, the 

result of the development is listed through the spreading of the questionnaire in which 

each statement has different responses. 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Data of student response 

In Figure 1the result for a positive response answer of 100% of students stated "strongly 

agree" to student worksheet PjBL model that it can make students play an active role, 

and happy to learn the material with the student worksheet. Then as many as 96.7% of 

students "strongly agree" to the statement of easily understand the material with student 

worksheet model PjBL, and 93.3% of students also "strongly agree" that student 

worksheet PjBL model is very motivating in learning. Meanwhile, for the response of 

negative answers as much as 100% of students stated "strongly disagree" that student 

worksheet model PjBL does not given new insights. As many as 76.7% of students 
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strongly disagree that the student worksheet model of PjBL is formidableto explore in 

product design. Then as much as 86.7% of students strongly disagree that learning with 

student worksheet is difficult in interacting with friends, and as many as 83.3% of 

students strongly disagree that student worksheet with PjBl model can not grow 

creativity. 

The results of data analysis Table 1 shows that the indicator of creativity assessment 

in planning and developing ideas on the activity has a score of 88.9% with the criteria of 

"very creative.” This statement is in line with [11] opinion that creativity is a capability 

that can grow through the problem-solving process. The same thing is expressed by [12] 

that when students undertake project activities to produce products, students will also 

involve their creativity. Creativity is needed to generate new ideas to solve problems, 

make improvements, increase effectiveness, and add value. 

For the indicator of creativity in choosing materials, has a high value of 100% with 

the criteria of "very creative.” This statement is consistent with [6] research that the 

implementation of project-based learning can improve creative thinking skills, such as 

students can create detailed project designs, ranging from project titles, determining 

tools and materials, work methods, and everything related to the project created. 

Indicators using tools and materials have a high value of 100% with the criteria of 

"very creative.” Most groups of students can choose eco-friendly equipment according 

to the plan.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Use of tools and materials 

In the making of the windmill in Figure 2, the student with his group makes the 

windmill directly with the base material of the used bottle. The bottle used is varied; the 

goal is to find the windmill in which bottle base material is best in rotating the DC 

generator to convert motion energy into electrical energy. It belongs to the creative 

category, as ideas emerge in making windmills. This statement is supported by a 

research conducted by [13] which states that effectual project-based learning 

applications focus on the creativity of thinking, problem-solving, and interaction 

between learners with peers to create and use new knowledge. Furthermore [14] 

research states that students will have the creative ability when faced with various skills 

and decision making through project learning. 
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For the indicator of creativity to explore and develop ideas in designing the product 

has a score of 66.7% with the criteria of "creative.”  

 

 

 

 

 

 

 

 

 

 

 

  (a) (b) 

Figure 3. Exploration in product design, (a) product design, (b) final product. 

By using their creativity in designing and manufacturing/assembling the products, 

students create and innovate by using additional materials (boards/wood) to place the 

holder or buffer of the mill with its generator, to make the product stout and sturdy 

when receiving wind gusts. 

Project-based learning improves students' creative thinking skills; this is because 

students center to the learning process and become more active and collaborative with 

their group from the project process that has been done [15]. This thought is in link with 

[16] research that the PjBL model is a learning model that enables students to learn, and 

also improves the students' creativity in producing something from the project they are 

working. 

The next indicator of creativity is interdisciplinary science; this indicator has a value 

of 44.4% with the criterion of "quite creative.” During the process of planning, 

manufacture and until the creation of products, students find some problems that hinder 

the success of a product. However, students are quite creative in dealing with the 

problem. Some students use the approach in solving a problem by using a review of the 

various relevant cognate science points of view. What scientific point of view students 

use is that by considering 1-2 other aspects of science.  

 

 

 

 

 

 

 

 

 

Figure 4. Examples of interdisciplinary understanding of science are quite creative 
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As[17] opinion, that to develop interdisciplinary, creativity of knowledge must be 

elaborated through the PjBL model, since the model is a lesson designed for complex 

multidisciplinary problems that are oriented toward the product. 

The results of the data analysis Table 2 shows that the product made by the students 

has functioned as an alternative power generator tool which is useful in society or in an 

area that has not yet been reached by PLN. The product made with a large scale can 

help community activities in daily life. The students outcomes have originality or 

something new to them. The durability of the product is quite good because researchers 

can use it repeatedly. 

The experiments carried out on the product are successful, as they can generate 

electrical energy, which is marked by the LED light. 

 

 

 

 

 

 

 

 

 

 

Figure 5. Product trial 

For the aesthetic value, the product has a simple artistic element, but in its formation, 

the product has an element of innovation or creation. The students use wood or board as 

the supporting pole, arrange, and place the parts of the power plant in such a way to 

make it beefy and not easily loose towards a gust of wind. 

The result of the data analysis in Figure 1 shows that the students respond to the 

average positive statements of 97.5% with the criteria of "strongly agree,” and for the 

average negative disclosure of 86.7% the students stated, "strongly disagree.” So it can 

be concluded that as many as 92% of students declared strongly agree on learning by 

using student worksheet model PjBL. This report is in link with [18] research indicating 

that as many as 76% of students respond positively to project-based learning. Similarly, 

[19] observed that the average student in grade VIII agreed to study the project model 

by 92%. 

Students who claimed to gain new insight responded (100%), were happy to study 

the material with student’s worksheet model of PjBL as much as 100%, and 96.7% easy 

to understand the material with student worksheet of PjBL. [20] reveals that students 

will easily understand a material when he or she performs an activity to learn it, which 

will make them enjoy the learning process. [21] research shows that PjBL is assisting in 

investigations that lead to students in solving broader real problems, giving pleasure in 

learning, and will be an effectual and strategic lesson. 
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 As much as 83,3% of student response stated that learning with student worksheet of 

PjBL can grow student’s creativity, 93,3% stated that student is motivated to learn, 

100% student can role actively, 86,7% express easy to interact with friend in learning 

process, and 86.7% of students stated easy to explore in designing the product. This 

result is in line with the opinion by [22] that "the PjBL model is a model that exposes 

students to relevant learning, which positively influences students' creativity 

development, enabling students to actively explore knowledge, ask questions, find 

problems, designing, and implementing projects.” Furthermore, PjBL can also help to 

create cooperation and interaction among learners, which is similar to the way they live 

in their society [23]. 

4.  Conclusion  

Student worksheet project-based learning model is effectual in generating students' 

creativity in dynamic electrical materials, based on students' creativity is 80% which 

categorized as "creative" and the value of the students' products is 76.2% which 

categorized as "valuable.” Students give a positive response of 92% with the category 

"very agree" in learning using student worksheet model PjBL. 
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