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Creative Thinking,            Creative thinking is one of the competencies that must be possessed in the 21st. 

Learning Media,               However, there is a problem that students' creative thinking  skills  need  to  be  

Game AR, PjBL                 improve, educational games needs to be improved due to the lack of adjustment 

of learning media with the condition of students. Therefore, Game AR media 

integrated with the PjBL syntax is needed that can improve students' creative 

thinking skills. This study aims to develop a valid Game AR media integrated 

with the PjBL syntax and analyze the significance of the influence of Game AR 

media integrated with the PjBL syntax on improving students' creative thinking 

skills. The research was carried out at SMP Negeri 1 Nusawungu. The 

population in this study is all class VIII and the sampling technique is carried 

out by means of cluster random sampling. The sample of this study is 31 

students in class VIII A SMP Negeri 1 Nusawungu.  This research uses the 

Research and Development method with a 4D model (Define, Design, 

Development, Disseminate).  The results of the study show that the PjBL 

integrated Game AR is valid to be used with the N-Gain value of students in the 

high category. The results of the paired sample t-test showed a significance 

value < probability, so that it can be concluded that the Game AR media 

integrated with the PjBL syntax developed is valid to use and can significantly 

improve students' creative thinking skills. 
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INTRODUCTION  

The acceleration of technology, global competition, and demographic changes have created changes in 

all fields, including in the field of Education (Panthalookaran, 2022). This era requires all elements of 

Education to be able to compete globally with their creative thinking skills (Canzitu, 2022; Hasgal & Ahituv, 

2017) 21st century learning emphasises the ability of students to think critically, think creatively, and be 

skilled in communicating and collaborating (Sumarni et al, 2021). 

This research is motivated by the problem that students' creative thinking skills need to be improved 

Creative thinking is a mindset that is based on a way that can encourage humans to identify problems so that 

they can find new ideas as appropriate and original solutions (Fitriyah & Ramadani, 2021) Creative thinking 

is important to consider because through creative thinking skills, students can have various ways to solve 

problems with diverse perceptions and concepts (Ernawati et al, 2023). 

The results of observations that have been carried out at SMP Negeri 1 Nusawungu show that the 

creative thinking skills possessed by students need to be improved The percentage of students who can answer 

5 questions designed based on creative thinking indicators is 294% The percentage of students who expressed 

their opinions and asked questions during learning was only 625% and 156% In line with this, students in 

grade VIII of SMP Negeri 15 Surakarta also have creative thinking skills with a low category (Kurnia, 2021) 

The low creative thinking ability of students also occurs in students of SMP Negeri 5 Bima City (Hartati et 

al, 2021). 

The results of interviews conducted with science teachers show that teachers actually have the basic 

ability to operate learning technology, but in reality the technology used is not optimal. Teachers usually only 

use power points, youtube videos, and teaching aids as tools in teaching and learning activities. In fact, the 

internet network at SMP Negeri 1 Nusawungu is fairly good, besides that students also have smartphones and 

can operate them well. The maximum use of technology can improve the quality of education, this can also 

support the creative thinking skills of students to further develop (Utomo & Wihartanti, 2019). 

Judging from the existing problems, science learning media is needed that can overcome the problem 

of students' creative thinking skills that need to be improved. Learning by utilizing technology to the 

maximum and the right model can support students' creative thinking skills to increase (Utomo & Wihartati, 

2019). Suitable and interesting learning media can be easier to learn and can encourage students' creative 

thinking skills (Saputra & Permata, 2018). Students' creative thinking skills can be improved through learning 

media that are adjusted to creative thinking indicators (Rohimah et al., 2020). 

The solution that can be applied to overcome these problems is to develop PjBL integrated Game AR 

media. The use of Game AR in the world of education can make it easier for students to solve every problem 

that is difficult to understand, allowing the creation of high-level thinking intelligence, one of which is 

creative thinking (Estheriani & Muhid, 2020). PjBL integrated Game AR are the application of game 

mechanics in learning that have been integrated with the syntax of PjBL (Bilgin & Gul, 2019). The application 

of games in learning has various advantages. Games are considered to be able to make students more active 

during learning and can practice their visualization skills (Mahfi et al., 2020).  

Learning that applies a project-based model (PjBL) can improve learning habits and motivate students 

to be able to think originally in solving problems in real life (Fitriyah & Ramadani, 2021). PjBL is considered 

to be able to train and improve students' creative thinking skills because students are given freedom in the 

learning process and are asked to learn by doing by deciding the goals and objectives that will be carried out 

in their research (Isabekov & Sadyrova, 2018).  

PjBL makes learning more meaningful, this is because PjBL is a student-centered learning process 

(Tsybulsky et al., 2020) with a constructivist approach (Kokotsaki et al., 2016) in which in its implementation 

teachers are only tasked with guiding students in exploring their own knowledge through learning experiences 

(Greenier, 2020). Based on this background, the development of Game AR media integrated with PjBL syntax 

is an innovation in learning needed to improve students' creative thinking skills.  
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METHOD  

Location and Time of Research 

The research was conducted at SMP Negeri 1 Nusawungu, Cilacap, Central Java in the even semester of the 

2023/2024 school year.  

Research Subject and Object 

The population of this study is class VIII with a sample of 31 students of class VIII A who were selected 

using the cluster random sampling technique. The independent variable in this study is the PjBL integrated 

Game AR. The control variables in this study are the same teacher, material, and number of lesson hours.  

Research Approach 

This research is research and development or reseacrh and development (R&D) with a 4D model. This 4D 

model has four stages, namely define, design, development, and disseminate. The schematic of the research 

implementation procedure is presented in Figure 1. 

 
Figure 1. Schematic Procedure for Conducting Research 

Data Collection and Data Analysis Techniques 

The data collection techniques in this study are in the form of documentation, interviews, 

questionnaires, and tests.  The test instrument used was a reasoned multiple-choice question totaling 15 

questions arranged based on indicators of creative thinking ability. The data analysis methods in this study 

are analysis of research instruments, analysis of the validity of learning media, normality test, N-gain test, 

and paired sample t-test. The criteria for increasing the N-Gain score range from 0 to 1. Students who obtained 

a score in the highest range, 0.70 ≤ N–Gain ≤ 1.0 were considered to have obtained a high improvement. The 

range of 0.30 ≤ N–Gain < 0.70 indicates an increase in the medium category. An N-gain score of  30 shows 

an improvement in students' creative thinking skills in the low category. Meanwhile, a score of 0 indicates 

that there is no increase (Arikunto, 2018). 

 

RESULTS AND DISCUSSION  

This development research aims to produce media products in the form of Game AR integrated with 

PjBL syntax, material on the structure of the earth and its development that is valid for use in science learning 

and analyze the significance of its influence on improving students' creative thinking skills. The development 

of Game AR media integrated with PjBL syntax is adjusted to the needs of students, learning objectives, PjBL 

syntax, and creative thinking indicators. Every aspect of the PjBL integrated Game AR is very considered, 

starting from the design, language, material content, and content that will be used to meet the indicators of 

students' creative thinking skills. This is done to obtain good results and suitable for use by students. 

Display Game AR Integrated with PjBL Syntax  

The Game AR product design integrated with the PjBL syntax developed in this study uses the 

classcraft platform, assemblr studio, and scetchfab. This Game AR contains a lock feature, where each stage 

can only be unlocked if the challenge in the previous stage has been completed. Game AR are equipped with 

an interactive user guide. How to access the Game AR account used in the research is quite easy, namely by 

scanning the barcode, the classcraft student application, or through the following classcraft website link: 

www.classcraft.com. The Game AR display is presented in Figure 2. 

Define Design Development Disseminate

http://www.classcraft.com/
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Figure 2. Game AR Display 

The results of the dashboard page display contain an overview section that contains a summary of class 

activities such as assignments given, experience points (XP) and health (HP) of students. In addition, the 

dashboard section also contains class management, quests (adventures), tools to manage and track students' 

positive or negative behavior, monitor the progress of student assignments, features such as timers and class 

management. Game AR Quest consists of six challenges or assignments that are adjusted to the syntax of 

PjBL. The features in the quest section contain stories, assignments, and discussion sections. At the beginning 

of the challenge, AR content is presented that is intended to help visualize concepts and can be used as a 

discussion trigger in groups to help direct conversations and brainstorm project ideas. 

The AR Simulation page display will later access the camera that will be used to display 3D objects of 

the earth's structure and its development by pointing the mobile phone camera at the barcode that has been 

provided or by accessing the link provided. The simulated AR page display design is presented in Figure 3. 

 
Figure 3. AR Page Display Design 

Results of the Validity of Game AR Integrated PjBL Syntax of Earth Structure Materials and Their 

Development 

The validity data of the Game AR integrated with the PjBL syntax of the earth's structure material and 

its development were obtained from the results of the analysis of the questionnaire of the oleg validators of 

media experts and materials consisting of three lecturers from the Faculty of Mathematics and Natural 
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Sciences, State University of Semarang and two teachers of Integrated Science subjects. Validation of Game 

AR media aims to determine the level of validity of Game AR integrated with PjBL syntax before use. The 

validity test was carried out with the aiken correlation formula V (Torres et al., 2022; Wati et al., 2019). Game 

AR integrated with PjBL syntax are valid for use if the value of V obtained is >0.87 (Aiken, 1980; Azwar, 

2012). The aspects assessed in the validation of Game AR media integrated with PjBL syntax include the 

suitability of Game AR with PjBL syntax, the presentation or display of Game AR, and indicators of creative 

thinking, as well as aspects of the language used. The results of the assessment of the five validators are 

presented in Table 1. 

Table 1. Results of Validation of Game AR Integrated with PjBL Syntax 

No Aspects V Score Follow up 

1. Compatibility of Game AR with Project Based 

Learning learning models and creative thinking 

indicators. 

1,00 Valid to use 

2. Presentation or display of Game AR (including 

instructions for use, clarity of sound or content, and 

writing). 

0,93 Valid for use with revision 

3. The language used in Game AR. 0,93 Valid for use with revision 

 Average 0,95 Valid for use with revision 

The data presented in Table 1 shows the average level of media validity of Game AR integrated with 

PjBL syntax in each aspect provided by the five media expert validators. The average result of the validity of 

Game AR integrated with PjBL syntax was 0.95 with valid criteria based on the category of calculation of 

the V Aiken index. Some suggestions and inputs were given by expert validators as materials to make 

improvements to the Game AR media integrated with PjBL syntax. Suggestions from media experts and the 

results of improvements are presented in Table 2. 

Table 2. Suggestions from Media Experts and Improvement Results 

No. Suggestion Improvement Results 

1.  It is better to make the writing colors on AR 

more varied so that it is not monotonous. 

Make the writing of material on AR content more 

colorful and change the font used to make it easier to 

read. 

2. It is recommended that the landscape video 

footage used in AR be adjusted to the 

landscape of the Banyumas, Cilacap and 

surrounding areas. 

Adjusting landscape videos input in AR simulation 

with the landscapes of the Banyumas and Cilacap 

areas, such as videos of the Serayu River and Mount 

Slamet.  

3. It's a good idea to add guidance on the 

objects that need to be zoomed so as not to 

cause misconceptions. 

Added a description in the form of an object guide 

that needs to be zoomed in the AR simulation. 

Game AR integrated with the revised PjBL syntax in accordance with the suggestions and inputs 

provided by media experts can then be used in research that can be used as supporting data in media 

effectiveness trials. 

The Effect of Game AR Integrated PjBL Syntax on Improving Creative Thinking Skills 

The test of the influence of Game AR integrated with PjBL syntax on improving students' creative 

thinking skills was obtained based on the analysis of the pretest and posttest scores of the experimental class. 

The improvement of creative thinking ability was analyzed using the N-gain formula while the influence test 

was analyzed using the paired sample t-test formula. The table of N-gain test analysis results is presented in 

Table 3.  

Table 3. Results of N-gain Test Analysis 

 N Minimum Maximum N-gain Score Category 

N-Gain 31 0,55 0,93 0,7392 Peningkatan Tinggi 

The results of the N-Gain test analysis showed an increase between the pretest and posttest scores of 

students after learning using the Project Based Learning model assisted by Game AR.  The N-Gain value of 

the experimental class is 0.7392 with a high category. Furthermore, to determine the improvement of students' 
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creative thinking skills after the use of Game AR media integrated with PjBL syntax, a paired sample t-test 

was carried out. The results of the paired sample t-test analysis are presented in Table 4. 

Table 4 Results of Paired Sample t-Test Analysis 

Data Type t df Sig. (2-tailed) 

Pretest - Posttest  -22,885 30 0,000 

The results of the paired sample t-test analysis on pretest and posttest values with a value of t-

(calculated) = -22.885 < -2.042 with Sig. (2-tailed) = 0.000 < 0.05 showed that there was a significant 

influence on the students of the experimental class after learning using Game AR media integrated with PjBL 

syntax on creative thinking skills.  

The existence of this significant influence is due to the intervention in the form of learning with Game 

AR media integrated with PjBL syntax which is applied before students do posttest questions which can 

facilitate students in improving their creative thinking skills through independent project preparation. Science 

learning with the concept of gamification is effective to be applied (Farhan et al., 2022).  Project-based 

learning can encourage students to be skilled in creative thinking (Candra et al., 2019).  PjBL can motivate 

and encourage students to create original solutions to the problems faced through their learning experiences 

(Ningsih et al., 2021). Game AR have currently been widely developed in the world of education (Suciliyana 

et al., 2020), this is because Game AR media can hone creative thinking skills through thinking activities to 

find and find new ideas or new thoughts by producing new works that are useful for solving problems 

(Estheriani & Muhid, 2020).  

The AR contained in the learning gamification platform can be used to help visualize abstract concepts 

for the understanding and structure of an object model (Mardhiyah et al., 2021). Educational games with AR 

content as a form of game are designed in such a way that they have elements of educational values that can 

stimulate thinking, increase concentration, and train students to solve problems using a variety of strategies 

with creative thinking (Arisandy et al., 2021). 

Game AR that integrate PjBL syntax can provide opportunities for students to apply their knowledge 

in the context of daily life (Fatma, 2021) and can be used to improve students' creative thinking skills through 

group discussion activities to solve complex challenges or problems (Sudarmin et al., 2023). This is proven 

by the average N-Gain score of students' creative thinking ability as a whole in the high category. 

PjBL can facilitate students in expressing ideas based on their scientific knowledge to answer a number 

of questions smoothly (Hasnunidah & Sikumbang, 2020). Determining basic questions and participating in 

discussions can improve fluent and original thinking skills (Harianja, 2020). In addition, the activity of testing 

results in the PjBL syntax also requires students to be able to get used to answering the questions asked 

quickly and smoothly (Arsena et al., 2022). Project planning design activities can improve detailed and 

original thinking skills (Artika et al., 2023; Rosid, 2019). The activity of compiling a project schedule carried 

out by students can improve students' fluent thinking skills (Rohman, 2021). Monitoring activities and project 

developments can improve students' ability to think flexibly (Rafik et al., 2022). Kegiatan menguji hasil dan 

evaluasi dapat meningkatkan kemampuan berpikir kreatif peserta didik baik dalam berpikir lancar, luwes, 

orisinil, maupun terperinci (Rosid, 2019). 

Fluent Thinking is a person's ability to produce ideas or ideas accurately (Ardiansyah et al., 2024). 

Students who can answer questions with fluent thinking indicators have been trained to be able to build their 

thinking power through the questions or problems presented (Rafik et al., 2022). Flexible thinking is a 

person's ability to think of various ideas or ideas to solve a problem (Qomariyah & Subekti, 2021). The 

achievement of the flexible thinking indicator is that students are able to provide various alternative solutions. 

Students who can answer questions with flexible thinking indicators solve a problem in various ways (Artika 

et al., 2023).  

Original thinking is a person's ability to come up with innovative new ideas (Ramal et al., 2023). 

Students who can answer questions with original thinking indicators can think outside existing boundaries 

and create new and original ideas (Budiarti et al., 2023). Detailed thinking is the ability to elaborate ideas 
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thoroughly by paying attention to various aspects of the problem in detail (Murdiasih & Wulandari, 2022). 

Students can understand the complexity of the problem and elaborate in detail on things that may be ignored 

by others (Maysyaroh & Dwikoranto, 2021).   

 

CONCLUSION   

The Game AR Media integrated with the PjBL syntax developed contains AR simulations and Quests 

(challenges in the form of project creation stages). Media development is done using Assemblr studio and 

Classcraft. Based on the results of the assessment of five experts, it can be concluded that the media is valid 

for use both in terms of the validity of the content and the construction. The Game AR Media integrated with 

PjBL syntax developed can significantly improve students' creative thinking skills. 
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