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Abstract: This study aims to determine the achievement and improvement of the abilities 

gained by students with project-based learning models (PjBL). The method used in this study is 

a pre-experimental method with research design one group pretest-posttest. This study uses one 

class. The population of this study was all students of class VII A with total of 36 students. The 

study instrument used was a test of creative thinking skills and non-test abilities consisting  

creativity, presentation and percentage, and the implementation of the learning model. The 

result of this study obtained by paired t-test showed that there is a possibility of using the PjBL 

model to the creative thinking skills with a significance value of 0.000. These results indicate 

that PjBL effects creative thinking skills. In addition, the improvement of creativity based on the 

test of creative thinking skills has a value of 0.56 (56%) with medium category, the average 

value of innovative products is 85.71% with outstanding classes, and the performance & 

percentage are 73 with good classes. 
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INTRODUCTION 

Natural Sciences (IPA) is a systematic science that deals with natural 

phenomena and is based on observations. In contrast, the nature of science consists of 

three aspects, namely scientific products, scientific processes, and scientific attitudes  

(Saefullah, 2017). In the science learning process, a thinking process occurs, which 

requires students to think creatively in dealing with problems in science learning  

(Hartini, 2014). 

Creativity is the result of the interaction between individuals and their 

environment, the ability to make new combinations based on data, information, or 

elements that already exist or are known previously, namely all experiences and 

knowledge that have been obtained during their lives, both in the school, family, and 

community environment (Nulhakim, 2020). 

The results show that the creativity of Indonesian students is still very low. This 

is the result of research using the Test For Creative Thinking Drawing Production 

(TCD-DP) using samples from eight countries, including Indonesia  (Anggraini, 2018). 

The results show that the creativity scores of Indonesian students get the lowest scores 

compared to other countries, such as the Philippines, India, and South Africa (Limont, 

2006). 

The results of field studies at one of the Junior High Schools (SMP) in 

Pandeglang also show that students' creative thinking skills are still low. This can be 

seen from the student products that have been made dominant without identifying 

indicators of creative thinking, for example in making a craft such as shady trees, paper 

flowers, and traditional houses which have high aesthetic value, but are lacking in terms 

of creativity value, this is because creative thinking indicators are not met in the 

creation that has been made  (Suyanto, 2020). 

One of the efforts to improve students' creative thinking skills is applying the 

Project-Based Learning (PjBL) model in the learning process. PjBL is a model that 

emphasizes students to learn independently by solving problems and producing a 

project or real creation (Rati, 2017). 

In the PjBL model, creativity plays an essential role in designing or making a 

product. Therefore, some research results show that using the PjBL model can increase 

students' creativity (Nugraha, 2018).  The PjBL model has several advantages : being 

integrated, working collaboratively, being disciplined, and improving communication 

(Sholekah, 2020). For this reason, the PjBL model can be used as a learning model to 

hone students'  and enhance learning achievement. 

In this study, the researcher wanted the project-making process to make students 

understand the existing theory easier. The final result of the PjBL model is a product of 

work produced by students in groups; this is intended to make students have the ability 

to work together (Fatimah, 2016). 

The material for the solar system was chosen as the material used in the 

research. The Solar System consists of the sun, eight planets, and various celestial 

bodies such as satellites, comets, asteroids  (Arum, 2019). The planets revolve around 

the sun in elliptical orbits (Ansori, 2013). 
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Based on the description above, the researcher intends to research the effect of 

using the Project Base Learning (PjBL) model on students' creative thinking skills on 

the material of the solar system. 

METHOD 

The research method used is pre-experimental using one group pretest-posttest 

design, which is a technique to determine the effect before and after the treatment 

(Sugiyono, 2017). The design of this study is described as shown in table 1. 

 

Table 1. One group pretest-posttest design 

1O  X  2O  

 

Description : 

O1 = Pretest 

X = Model PjBL 

O2 = Posstet 

 

This research was conducted in one of the junior high schools in the Pandeglang 

district. The population in this study were all students of class VII, with the research 

sample being class VIIA with a total of 36 students. The research sample was 

determined using the Cluster Random Sampling technique, a random sampling 

technique (Sugiyono, 2017).   

The instruments used in this study were test and non-test instrument. The test 

instrument is creative thinking skills, while the non-test instrument is an observation 

sheet for the innovative process and creative products and presentations. Expert 

validators have validated the test instruments used. 

According to  Lestari (2018), there are four aspects of creative thinking skills, 

namely: 1) Fluency (fluent thinking skills), 2) Flexibility (flexible thinking skills), 3) 

Originality (original thinking skills), and 4) Elaboration (detailing skills). In addition, 

creative thinking skills can also be seen from the stages of the creative process and 

product results. 

The data obtained in this study were the pretest and posttest scores of students' 

creative thinking abilities. The pretest is given before the learning process to know the 

students' initial creative thinking skills. Meanwhile, a posttest is given after students 

receive treatment in the form of learning using project-based learning model materials. 

To determine the increase in students' creative thinking skills after being given 

treatment, the pretest and posttest scores were processed through the normalized gain 

value equation (n-gain) using the following (Sugiyono, 2017). 
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Information : 

 g  Normalized gain value 

postS  Posttest Score  

preS  Pretest Score 

maxS  Maximum score  

 

The results of the acquisition of the n-gain value are then analyzed with the 

criteria as shown in table 2. 

 

Table 2.  n-gain categorization 

n-gain Interpretation 

7,0g  
High 

7,03,0  g  
Medium 

3,0g  
Low 

RESULT AND DISCUSSION 

The test instrument in the research has been validated first using the ANATES 

V4 software. The validation results show that the creative thinking skills test instrument 

has been declared and can be used for research purposes. 

Before discussing the research results, here is one of the students' work products 

in the form of a miniature solar system, which consists of the sun and the arrangement 

of the planets. 

 

 
Figure 1. The students work a miniature solar system 

 

The normality test results showed that the pretest and posttest data were 

normally distributed. This was evidenced by the obtaining of significance values  of 

0.25 and 0.63, Which  were >0.05. This means that the data is normally distributed, as 

shown in table 3. 
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Table 3. The result of the normality test of the pretest and posttest data 

Data 
Shapiro wilk 

Statistic Df Sig. 

Pre-test .930 36 .025 

Post-test .943 36 .063 

 

After the data is normally distributed, the information is continued with 

homogeneity testing, the test is carried out to determine whether the data used is 

homogeneous or not. The results of the homogeneity test can be seen in table 4. 

Table 4. Homogeneity test result 

Levene statistic df1 df2 Sig. 

1.059 5 29 .403 

 

The results of the homogeneity test showed a sig. (2-tailed) number of 0.000 (p 

0.05). If the significance number is 0.05, then the hypothesis in this study is accepted. 

This proves that the PjBL model influences students' creative thinking skills in the solar 

system material. 

After the instrument went through the validity and reliability test phase, the 

researcher then carried out the Pre-test and Post-test in class. This pre-test was 

conducted to determine the students' initial knowledge to answer the question of 

creativity ability about the solar system. In comparison, the post-test was conducted to 

determine the students' creative thinking skills after being given treatment in the form of 

the application of PjBL. 

The pre-test and post-test data that have been obtained are then processed to 

determine the level of students' ability to work on creativity questions about the solar 

system in terms of several indicators. 

The creative thinking skill instrument contains 20 multiple-choice items 

representing each five items for fluent thinking, five items for flexible riview, five items 

for originality, and five entities for detailing skills. Researchers used these 20 items to 

measure students' creative thinking skills in the sampled class. The results of the 

research on the description of creative thinking abilities can be seen in Figure 2. 

 

 
Figure 2. Pre-test, post-test, and n-gain data on creative thinking skills 
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In Figure 3, it is known that the average value before and after being given 

treatment has a reasonably high difference. The creative thinking skills of students who 

receive learning through the PjBL model is higher than when the learning model has not 

been given. This shows that the application of the PjBL model is better in improving the 

creative abilities of class VII students. The n-gain value obtained is 0.56 (56%), 

including the medium category (Archambault, 2009). This is in line with previous 

research, which stated that the PjBl model positively affected students' creative thinking 

skills on static fluid material  (Sari, 2018). The creative thinking skills test results in 

each indicator can be seen in Figure 3. 

 

 
Figure  3. Pretest, posttest, and n-gain data diagrams for each indicator of creative thinking 

skills 

Figure 3, shows that the values for each indicator have different percentages. 

The fluent thinking hand increased by 58% (0.58), the flexible thinking indicator 

increased by 71% (0.71), the original thinking indicator increased by 63% (0.63), and 

the detailing ability indicator increased by 40% (0.40). This result is in line with the 

research conducted by  Pratiwi (2018), which showed that the PjBL model was able to 

improve student learning outcomes and scientific attitudes. 

The highest thinking skill indicator is found in the flexible thinking indicator. 

Flexible thinking itself has sub-indicators such as having many alternatives in working. 

This certainly shows that students have many alternative ideas in planning and doing the 

final project. Meanwhile, the ability to interpret has the smallest increase compared to 

other indicators of creative thinking skills. The detailing ability indicator itself has sub-

indicators, such as detailing the details of an idea or project object. This indicates that 

students are still weak in describing the ideas or final projects they are working on  

(Liliawati, 2011).  

Process 

Creative thinking skills are reviewed from the final result and from the process. 

There are five stages of the creative thinking skills process : 1. Preparation, 2. 

Incubation, 3. Illumination, 4. Verification, and 5. Presentation. This stage aims to 

determine how the performance during the learning process and product presentation of 
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learning outcomes. The results of creative thinking skills in the steps of the process can 

be seen in Figure 4. 

 

 
Figure 4. Performance Observation Result and product presentation 

 

The preparation stage is  where the mind must get as much information as 

possible that is relevant to the problem. At this stage, a value of 68% is obtained. While 

the incubation stage is the stage of trial solving. At this stage, got a value of 81%. 

The illumination stage is the stage for getting ideas or solutions to solve 

problems. At this stage, a score of 75% is obtained. In comparison, the verification stage 

is the stage for testing and evaluating the proposed solution at the illumination stage. A 

value of 75% is obtained at this stage, the same as the illumination stage. 

The presentation stage is the stage of displaying the results of problem-solving 

in the resulting product. This stage has a distributive value of 70%. Overall, the average 

value of the five steps is 74% which is included in the excellent category. These results 

indicate that the PjBL model can improve the product skills of learning outcomes  

(Arisanti, 2016). 

Product 

There are three indicators, 1. Recency, 2. Originality, and 3. Significance. Figure 

5 shows the results for each hand of project-based learning outcomes. 
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Figure 5. Percentage of creative product indicators 

 

The smallest percentage gain is found in the originality indicator, 76%. This is 

because students tend to follow existing works or products. Incomparison, the highest 

percentage is located in the renewability indicator, which is 95%. While the 

meaningfulness indicator obtained a value of 85%, this indicates that the resulting 

product can provide benefits to be used as a medium in learning. 

  The use of the PjBL model has a good and positive impact on the achievement 

of production values that can be categorized as very creative. This happens because, 

during the learning process from the first meeting to the third meeting, the teacher 

involves students in problem-solving. Discussion activities are carried out in each 

group; this aims to guide and monitor discussion activities carried out by the entire 

group. A good value for creative thinking skills is obtained by manufacturing products 

that meet all indicators. 

CONCLUSION 

The results showed that applying the project-based learning model (PjBL) could 

affect students' creative thinking skills in the concept of the solar system. This is 

evidenced by the results of the paired sample T-test which shows that the value of Sig 

(2-tailed) is less than 0.05, namely 0.000 (0.000 < 0.05). The application of the PjBL 

model also has a positive impact on increasing the value of students' creative thinking 

skills; this is evidenced by the n-gain value of 0.56 (56%), which is included in the 

moderate category. The increase in creative thinking skills also occurred in all 

indicators: fluent thinking, flexible thinking, original thinking, and detailing skills. 

These results indicate that the PjBL model has a positive influence and can improve 

students' creative thinking skills on the material of the solar system. 
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