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 This study aims to measure the effectiveness of the project-based learning 

model with the application of physics glossary media on student learning 

outcomes in the Solar System material in class VII MTs Al Uswah Bergas. 

This study uses a quantitative method with a quasi-experimental Control-

Group Pretest-Posttest design. The research sample consisted of 32 students 

of class VII F as the experimental group and 32 students of class VII E as the 

control group, selected using purposive sampling techniques. Data analysis 

was carried out using the independent t-test to compare the pretest and 

posttest results of the two groups. The results showed a significant increase 

in the experimental group compared to the control group, with a higher 

average posttest score. The novelty of this study lies in the integration of the 

project-based learning model with the application of physics glossary, which 

provides an innovative and effective approach to improving science learning 

outcomes. These findings provide an important contribution to the 

development of technology-based learning methods in the digital era. 
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INTRODUCTION 

Education is one of the main factors in producing an intelligent and highly competitive generation. 

In the learning process, the approach and model used by educators are crucial elements in improving 

student learning outcomes (Asrial et al., 2024; Syahputra et al., 2024; Tschisgale et al., 2023). One of the 

challenges in science learning, especially in the Solar System material, is how to present abstract concepts 

in an exciting and easily understood way by students (Dengel et al., 2022; Ho et al., 2023; Rizaldi et al., 

2020). In this context, innovation in relevant learning media is a must. 

The project-based learning model has been known as one of the effective methods for developing 

students' critical thinking and collaboration skills (Abulibdeh et al., 2024; Loudon, 2019; Virtanen & 

Tynjälä, 2019). This model invites students to learn actively through projects that are relevant to their 

lives (Hamzah et al., 2021; Prior, 2020; Souad & Korti, 2018). In science learning, the project-based 

approach provides students with the opportunity to explore the material through direct experience and 

problem-solving, thereby strengthening their conceptual understanding (Awwaliyah et al., 2021; Mailizar 

et al., 2020; Rizaldi et al., 2020). 
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In today's digital era, information technology plays a vital role in supporting the learning process. 

Digital media, such as interactive applications, have the potential to increase the appeal and effectiveness 

of learning (Budiarto et al., 2024; Rachmawati & Asmara, 2018; Susanto et al., 2024). The physics 

glossary application as a supporting media can make it easier for students to understand scientific terms 

that are often obstacles in science learning (Maison et al., 2022; Meulenbroeks et al., 2024; Taslidere, 

2016). This application can strengthen the project-based learning model by providing relevant information 

quickly and easily accessed. 

MTs Al Uswah Bergas is one of the educational institutions that pays great attention to learning 

innovation. However, the results of initial observations showed that grade VII students still need help 

understanding the Solar System material. One of the causes is the limited availability of exciting and 

interactive learning media. Therefore, the application of a project-based learning model combined with a 

physics glossary application media is expected to improve student learning outcomes in this material 

(Hamdani & Yohandri, 2020; Snyder & Snyder, 2008; Wayan Santyasa et al., 2021). 

Previous studies have shown that project-based learning models have a positive impact on student 

learning outcomes in various subjects. For example, research by Fitchett & Heafner (2018) found that 

project-based learning can improve student learning outcomes by up to 30% in science subjects. In 

addition, research by Jingjit (2015) stated that the use of digital media, including learning applications, 

can increase student learning motivation. However, research that integrates project-based learning models 

with physics glossary applications on Solar System material still needs to be completed. 

The uniqueness (novelty) of this study lies in the integration of project-based learning models 

with physics glossary application media in science learning. This combination is designed to provide a 

more interactive, engaging, and contextual learning experience for students. In addition, this study also 

focuses on the development of 21st-century skills, such as critical thinking, collaboration, and digital 

literacy, which are relevant to the needs of today's education world (Agbi & Yuangsoi, 2022; Nahar et al., 

2022). 

This study is expected to provide a significant contribution to the development of innovative 

technology-based learning strategies. The results of this study can also be a reference for educators and 

other educational institutions in improving the quality of science learning. Thus, the application of a 

project-based learning model supported by a physics glossary application media can be one solution to 

overcoming the challenges of science learning, especially in the Solar System material. 

 

RESEARCH METHODS 

Research Design 

This study uses a quantitative approach with a quasi-experimental method. Experimental research 

is a research method used to test cause-and-effect relationships (causality) between variables, similar to 

experiments, but without randomization in grouping research subjects (Wela et al., 2020; Wulandari, 2020). 

The research design applied is a Control-Group Pretest-Posttest. In this design, there are two groups 

consisting of an experimental group and a control group. The experimental group received treatment in the 

form of project-based learning with physics glossary application media, while the control group used 

conventional learning methods. Tests were conducted before (pretest) and after (posttest) treatment in both 

groups to determine the effectiveness of the treatment given. 

Research Target/Subject 

A research population is a group of individuals, objects, or entities that have certain characteristics 

and are the main target of a study (Asrulla et al., 2023). The population in this study were all students of 

class VII MTs Al Uswah Bergas in the second semester. The total number of class VII students in this 

school is 221 students, divided into six classes, namely classes VII A to VII F. The research sample was 

taken using a purposive sampling technique, considering the homogeneity of students' initial abilities based 
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on the previous average daily science scores. The research samples obtained can be seen in the following 

table: 

Table 1. Distribution of research samples 

No Class Group Number of students 

1 VII F Experimental group 32 

2 VII E Control group 32 

Research Procedure 

The research procedure can be seen in Figure 1 below. 

 

Figure 1. Research procedure 

Instruments, and Data Collection Techniques 

The research instrument used was a science learning outcome test consisting of 25 multiple-choice 

questions. This instrument has been tested for validity and reliability before being used. The test was given 

to students at the pretest stage to measure initial abilities and post-test to determine learning outcomes after 

treatment was given. In addition, observation sheets were used to monitor the implementation of project-

based learning. 

Data analysis technique 

The data obtained were analyzed using an independent t-test statistical test to compare the pretest 

and posttest scores between the experimental group and the control group. The analysis process includes: 

Calculating the mean value and standard deviation of the pretest and posttest of each group. Before 

conducting an independent t-test statistical test, an assumption test is first carried out. An assumption test 

is a step in data analysis to ensure that the data meets certain requirements or assumptions required to use 

a particular statistical method (Alita et al., 2021). Assumption tests are carried out to increase the validity 

and reliability of research results. Testing for normality and homogeneity of data is an assumption test for 

statistical testing. The use of an independent t-test to test the significance of differences in learning 

outcomes between the experimental group and the control group. 

 

RESULTS AND DISCUSSION 

The results of the research that have been obtained are first analyzed by the assumption test. The 

results of the normality assumption test can be seen in table 2 below: 

 

Table 2. results of the normality test 

Group Class Signifikansi (p-value) Distribusion 

Experimental Pretest 0,200 Normal 

 Posttest 0,150 Normal 

Control Pretest 0,082 Normal 

 Posttest 0,093 Normal 

 

Based on table 2, the results of the normality test in the experimental group of the pretest class with 

a sig. of 0.200, the normality test of the experimental group of the posttest class was 0.150, the normality 

test of the control group in the pretest class was 0.082, the normality test of the control group of the posttest 
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class was 0.93. From the results of the normality test that has been carried out, it can be concluded that the 

data is normally distributed because the sig. value obtained is > 0.05. 

After obtaining the results of the normality test, the homogeneity assumption test is continued, 

which is presented in table 3 below. 

 

Table 3. homogeneity test results 

Class  Signifikansi (p-value) Distribusi 

Pretest  0,250 Homogenitas 

Posttest  0,138 homogenits 

 

Based on table 3, the results of the homogeneity test that have been carried out obtained results in 

the pretest class of 0.250 and in the posttest class of 0.138 so it is concluded that the data is distributed 

homogenously because the significance value is> 0.05. 

After the normality and homogeneity assumption tests are met, the data can be analyzed using the 

t-test hypothesis as seen in table 4 below. 

 

Table 4. Independent t-test results 

Learning Outcome Mean df t-count t-table Sig. (2-tailed) 

Posttest Control 67,3548 61 6,356 1,670 0,000 

Experiment 80,8750     

 

The table above shows that the significance value is 0.000, which means that there is a significant 

difference between learning outcomes in class 100 control or class E and class F Experiment. Test criteria, 

if tcount> ttable or -tcount <-table and P value (sig) <0.05 then Ho is rejected and Ha is accepted. The t-

test table shows the posttest learning outcomes of students as follows: large tcount (6.356)> table (1.670) 

and P value (sig) (0.000) <0.05. It is proven that the use of physics glossary application media in the project-

based learning model is effective on science learning outcomes in the solar system material for class VII 

students of MTs Al Uswah.  

The results of the study showed that the application of the project-based learning model with the 

physics glossary application media had a significant effect on student learning outcomes in the Solar System 

material. Based on the results of the pretest and posttest, there was a higher increase in the experimental 

group compared to the control group. This shows that the use of the project-based learning model can 

increase student involvement in the learning process. At the same time, the physics glossary application 

helps students understand complex physics concepts more effectively. 

The increase in learning outcomes in the experimental group shows that project-based learning 

encourages students to be more active in exploring the material independently or in groups (Resch et al., 

2022). This method provides space for students to develop critical thinking and collaboration skills. 

Meanwhile, the physics glossary application acts as a supporting medium that helps students access 

information quickly and easily (Szymkowiak et al., 2021). This combination makes learning more 

exciting and relevant to the needs of students in the digital era. 

In this study, statistical tests showed that the post-test results of the experimental group had a higher 

average than the control group. The results of the normality and homogeneity tests of the data support the 

conclusion that the data obtained meets the statistical assumptions for the t-test. The t-test proved that there 

was a significant difference between the learning outcomes of the two groups, which confirmed that the 

treatment in the form of project-based learning with physics glossary application media was effective in 

improving student learning outcomes. 

This study supports the findings of previous studies. (Juuti et al., 2021) found that the project-based 

learning model can significantly improve learning outcomes because it involves students in meaningful 

learning activities. showed that digital media, including learning applications, contribute to increasing 

student learning motivation. However, this study is unique because it integrates both approaches 
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simultaneously, providing results that are more focused on the Solar System material and relevance to the 

context of science learning at the MTs level. 

The novelty of this study lies in the integration between the project-based learning model and the 

physics glossary application media. This approach not only improves students' understanding of abstract 

physics concepts but also introduces them to the use of technology in learning. This study contributes to 

the development of innovative technology-based learning models, thus providing new alternatives for 

educators in delivering science subject matter effectively and interestingly (Hamzah et al., 2021). 

 The implications of this study are vast, especially in the development of technology-based 

curricula at the secondary school level. Educators can use the results of this study as a basis for designing 

more creative and contextual learning methods. By adopting a similar approach, schools can improve 

student learning outcomes while preparing them for the challenges of education in the digital age. In 

addition, this study also provides a foundation for developing similar applications in other subjects. 

 

CONCLUSION 

This study concludes that the project-based learning model with the application of physics glossary 

media is effective in improving student learning outcomes in the Solar System material in class VII MTs 

Al Uswah Bergas. The results of data analysis showed a significant increase in the posttest scores of the 

experimental group compared to the control group. The project-based learning model encourages active 

student involvement in the learning process, while the application of the physics glossary helps students 

understand abstract concepts more easily. The uniqueness of this study lies in the integration of the project-

based approach and digital media, which has not been widely applied in science learning at the MTs level. 

The implications of this study provide a new direction in the development of innovative technology-based 

learning methods, as well as encouraging educators to utilize digital media to improve the quality of 

learning. Thus, this approach can be a relevant and effective solution to overcome the challenges of learning 

in the digital era. 
 

REFERENCES 

Abulibdeh, A., Zaidan, E., & Abulibdeh, R. (2024). Navigating the confluence of artificial intelligence and 

education for sustainable development in the era of industry 4.0: Challenges, opportunities, and ethical 

dimensions. Journal of Cleaner Production, 437(January), 140527. 

https://doi.org/10.1016/j.jclepro.2023.140527 

Alita, D., Putra, A. D., & Darwis, D. (2021). Analysis of classic assumption test and multiple linear 

regression coefficient test for employee structural office recommendation. IJCCS (Indonesian Journal 

of Computing and Cybernetics Systems), 15(3), 295. https://doi.org/10.22146/ijccs.65586 

Asrial, Syahrial, Sabil, H., & Ryan, J. (2024). Science Teacher’S Book: Analyzing Elementary School 

Students’ Character Values. Jurnal Ilmiah Ilmu Terapan Universitas Jambi, 8(1), 180–187. 

https://doi.org/10.22437/jiituj.v8i1.32766 

Awwaliyah, H., Rahayu, R., & Muhlisin, A. (2021). Pengembangan E-Modul Berbasis Flipbook Untuk 

Meningkatkan Motivasi Belajar Siswa Smp Tema Cahaya. Indonesian Journal of Natural Science 

Education (IJNSE), 4(2), 516–523. https://doi.org/10.31002/nse.v4i2.1899 

Budiarto, M. K., Asrowi, Gunarhadi, Karsidi, R., & Rahman, A. (2024). E-Learning Platform for Enhancing 

21st Century Skills for Vocational School Students: A Systematic Literature Review. Electronic 

Journal of E-Learning, 22(5), 76–90. https://doi.org/10.34190/ejel.22.5.3417 

Dengel, A., Iqbal, M. Z., Grafe, S., & Mangina, E. (2022). A Review on Augmented Reality Authoring 



Iwan Hardiyanto & Ishtiaq Ahmad/ Tekno-Pedagogi 13 (2) (2023) 
58 

Toolkits for Education. Frontiers in Virtual Reality, 3(April), 1–15. 

https://doi.org/10.3389/frvir.2022.798032 

Fitchett, P. G., & Heafner, T. L. (2018). Teacher Quality or Quality Teaching? Eighth Grade Social Studies 

Teachers’ Professional Characteristics and Classroom Instruction as Predictors of U.S. History 

Achievement. RMLE Online, 41(9), 1–17. https://doi.org/10.1080/19404476.2018.1514826 

Hamdani, Y., & Yohandri. (2020). Preliminary analysis of physical module practicum modelling project 

based learning to improve scientific skills of high school students. 2IOP Conference Series: Materials 

Science and Engineering, 1481(012074), 1–9. https://doi.org/10.1088/1742-6596/1481/1/012074 

Hamzah, M. L., Ambiyar, Rizal, F., Simatupang, W., Irfan, D., & Refdinal. (2021). Development of 

Augmented Reality Application for Learning Computer Network Device. International Journal of 

Interactive Mobile Technologies, 15(12), 47–64. https://doi.org/10.3991/ijim.v15i12.21993 

Ho, Y. R., Chen, B. Y., & Li, C. M. (2023). Thinking more wisely: using the Socratic method to develop 

critical thinking skills amongst healthcare students. BMC Medical Education, 23(1), 1–16. 

https://doi.org/10.1186/s12909-023-04134-2 

Juuti, K., Lavonen, J., Salonen, V., Salmela-aro, K., Krajcik, J., Juuti, K., Lavonen, J., Salonen, V., & 

Salmela-aro, K. (2021). A Teacher – Researcher Partnership for Professional Learning: Co-Designing 

Project-Based Learning Units to Increase Student Engagement in Science Classes A Teacher – 

Researcher Partnership for Professional Learning: Co-Designing Project-Based Learning U. Journal 

of Science Teacher Education, 32(6), 625–641. https://doi.org/10.1080/1046560X.2021.1872207 

Loudon, G. (2019). Integrating ideas from design disciplines into the STEM curricula. Higher Education 

Pedagogies, 4(1), 284–286. https://doi.org/10.1080/23752696.2019.1599688 

Mailizar, Almanthari, A., Maulina, S., & Bruce, S. (2020). Secondary school mathematics teachers’ views 

on e-learning implementation barriers during the COVID-19 pandemic: The case of Indonesia. Eurasia 

Journal of Mathematics, Science and Technology Education, 16(7). 

https://doi.org/10.29333/EJMSTE/8240 

Maison, M., Kurniawan, D. A., Wirayuda, R. P., & Chen, D. (2022). Process Skills-Based E-Module: Impact 

On Analytical Thinking Skills. Jurnal Penelitian & Pengembangan Pendidikan Fisika, 8(1), 23–34. 

https://doi.org/10.21009/1.08103 

Meulenbroeks, R., van Rijn, R., & Reijerkerk, M. (2024). Fostering Secondary School Science Students’ 

Intrinsic Motivation by Inquiry-based Learning. Research in Science Education, 54(3), 339–358. 

https://doi.org/10.1007/s11165-023-10139-0 

Nahar, S., Suhendri, Zailani, & Hardivizon. (2022). Improving Students Collaboration Thinking Skill under 

the Implementation of the Quantum Teaching Model. International Journal of Instruction, 15(3), 451–

464. https://doi.org/10.29333/iji.2022.15325a 

Prior, L. (2020). Content analysis. The Oxford Handbook of Qualitative Research, January 2016, 541–568. 

https://doi.org/10.1093/oxfordhb/9780190847388.013.25 

Rachmawati, D., & Asmara, C. H. (2018). Reading and Writing: Development of Project-Based Learning 



Iwan Hardiyanto & Ishtiaq Ahmad/ Tekno-Pedagogi 13 (2) (2023) 
59 

(PBL) Approach. 145(Iconelt 2017), 48–53. https://doi.org/10.2991/iconelt-17.2018.11 

Resch, K., Schrittesser, I., & tedKnapp, M. (2022). Overcoming the theory-practice divide in teacher 

education with the ‘Partner School Programme’. A conceptual mapping. European Journal of Teacher 

Education, 00(00), 1–17. https://doi.org/10.1080/02619768.2022.2058928 

Rizaldi, D. R., Nurhayati, E., & Fatimah, Z. (2020). The Correlation of Digital Literation and STEM 

Integration to Improve Indonesian Students’ Skills in 21st Century. International Journal of Asian 

Education, 1(2), 73–80. https://doi.org/10.46966/ijae.v1i2.36 

Souad, S. B., & Korti, R. (2018). Citizen Participation: A Matter of Competency. European Journal of 

Social Sciences, 1(1), 103. https://doi.org/10.26417/143ofb27u 

Susanto, H., Setiawan, D., Mahanal, S., Firdaus, Z., & Tsany Kusmayadi, C. (2024). Development and 

evaluation of e-comic nervous system app to enhance self-directed student learning. JPBI (Jurnal 

Pendidikan Biologi Indonesia), 10(1), 143–153. https://doi.org/10.22219/jpbi.v10i1.31451 

Syahputra, M. I., Shittu, S. A., & Ain, A. Q. U. (2024). Study of Islamic Character Education in the Deli 

Malay Community, Medan City: Case Study in the Deli Malay Community. Jurnal Pendidikan Agama 

Islam Indonesia (JPAII), 5(1), 30–35. https://doi.org/10.37251/jpaii.v5i1.908 

Szymkowiak, A., Melovic, B., Dabic, M., Jeganathan, K., & Kundi, G. S. (2021). Information technology 

and Gen Z: The role of teachers, the internet, and technology in the education of young people. 

Technology in Society, 65(December 2020). https://doi.org/10.1016/j.techsoc.2021.101565 

Taslidere, E. (2016). Development and use of a three-tier diagnostic test to assess high school students’ 

misconceptions about the photoelectric effect. Research in Science and Technological Education, 

34(2), 164–186. https://doi.org/10.1080/02635143.2015.1124409 

Tschisgale, P., Wulff, P., & Kubsch, M. (2023). Integrating artificial intelligence-based methods into 

qualitative research in physics education research: A case for computational grounded theory. Physical 

Review Physics Education Research, 19(2), 20123. 

https://doi.org/10.1103/PhysRevPhysEducRes.19.020123 

Virtanen, A., & Tynjala, P. (2019). Factors explaining the learning of generic skills: a study of university 

students’ experiences. Teaching in Higher Education, 24(7), 880–894. 

https://doi.org/10.1080/13562517.2018.1515195 

Wayan Santyasa, I., Agustini, K., & Eka Pratiwi, N. W. (2021). Project based e-learning and academic 

procrastination of students in learning chemistry. International Journal of Instruction, 14(3), 909–928. 

https://doi.org/10.29333/iji.2021.14353a 

Wela, G. S., Sundaygara, C., & Yuli Pratiwi, H. (2020). Pbl Dengan Pendekatan Multiple Representation 

Terhadap Kemampuan Berpikir Kritis Ditinjau Dari Kemampuan Kolaborasi. RAINSTEK: Jurnal 

Terapan Sains & Teknologi, 2(3), 209–220. https://doi.org/10.21067/jtst.v2i3.4711 

Wulandari, S. (2020). Pengaruh Penggunaan Metode Drill Terhadap Kemampuan Menggali Informasi dari 

Dongeng Peserta Didik Kelas II Sekolah Dasar. Journal of Basic Education Research, 1(1), 01–06. 

https://doi.org/10.37251/jber.v1i1.6 


