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Abstract  

21st-century learning requires holistic learning oriented towards developing higher-order thinking 

skills. The results of the Program for International Student Assessment (PISA) show that the performance 

of Indonesian students in science is still low and few have high-level thinking skills. The purpose of this 

study was to determine the effectiveness of using interactive multimedia based on PjBL in increasing 

student creativity in science subjects. This type of research is a Mix Mathods with one group pre test-post 

test design. The results of this study indicate that interactive multimedia based on PjBL is quite effective 

in increasing student creativity in science subjects so that it can be used as a media to support science 

learning. 
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Introduction 

        21st-century learning is the development of multiple intelligences which requires a holistic 

learning system with the aim that students reach their maximum potential (Liu & Low, 2015). 21st-

century learning is taught using: (1) a contextual approach, where students are invited to discover 

knowledge independently (Sing et al., 2015). (2) Multi-disciplinary and intra-disciplinary learning 

developed in collaboration between students (Muhali, 2019). (3) Technology as a medium in facilitating 

learning (Redhana, 2019; Sahin, 2009; Sing et al., 2015). (4) Project-based learning, which requires a 

project to produce a product as the result. (5) Utilizing high-order thinking (HOTS) (Sing et al., 2015) 

through various assigned tasks. (6) Collaborative learning in every learning activity to understand 

concepts and task completion (Redhana, 2019; Sing et al., 2015). (7) Oriented to problem-solving 

(Redhana, 2019; Sing et al., 2015), all learning is designed to help get used to solving problems. (8) 

Meanwhile, the assessment in 21st-century learning is carried out by authentic assessment (Redhana, 

2019; Sing et al., 2015) and transparent (openness) to students. 

The results of the Program for International Student Assessment's (PISA) (Avvisati et al., 2018) 

show that the performance of Indonesian students (Science) is only a small percentage of Indonesian 

students (7% on average OECD) are at level 5 or level 6, students creatively and independently 

http://ijmmu.com/
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implement knowledge about science in various situations. These results show that students' high-level 

thinking skills in implementing knowledge are classified as very low. 

Creative thinking is one of the 21st-century skills that students need in solving problems, 

especially in Natural Sciences (IPA) lessons (Yanti et al., 2018). One way to foster creativity in the 

classroom is by changing teaching and learning materials (Kassim, 2013). The integration of science and 

technology learning can help foster creative thinking in science, by allowing students to debate, work 

together, ask or answer questions (Daud et al., 2012). 

Interactive Multimedia based on PjBL is a computer-based multimedia product combined with a 

project-based learning model (PjBL) as teaching materials to support science learning (Acesta et al., 

2021; Habib et al., 2020). Multimedia as computerization of several types of media is composed of text, 

images, audio, and video in the form of applications or intuitive multi-touch presentations that function as 

a means of conveying information.(Akbar, 2016; Ejem et al., 2017; Nunuk et al., 2018). 

Multimedia instruction refers to the presentation of words and images in the form of illustrations, 

narration, animation, videos, computer-based interactive games (Michelle Rudolph, 2017; Munir, 2015), 

simulations, or activities that include spoken or printed text intended to foster learning (Iasha et al., 2020; 

Mayer, 2017). In interactive multimedia, there are interactive applications that have a menu that can be 

clicked to display certain information (Akbar, 2016). 

Research on the use of multimedia has been carried out a lot. Several multimedia research results 

found that interactive multimedia was effective in improving learning outcomes (Rachmadtullah et al., 

2019), activities, interests, learning motivation (Akbar, 2016; Iasha et al., 2018; Kurniawati et al., 2018; 

Riza et al., 2018), and high-level thinking skills (Liliasari et al., 2016) including critical thinking skills, 

problem-solving (Altas, 2015; Avianty & Cipta, 2018), and creative thinking (Hakim et al., 2017; Kassim 

et al., 2014). 

The use of multimedia, improving content visualization and user interaction, contributes to the 

cognitive and affective development of students (Pramujiono et al., 2020; So et al., 2019). Besides, 

students can actively learn and use higher-order thinking skills such as analysis, synthesis, evaluation, and 

reflection to solve problems (Liliasari et al., 2016). The use of multimedia can stimulate students' 

cognitive confrontation and have an active attitude, personal reflection, critical thinking, imagination, 

creativity, and interactivity, where students are forced to interact with others to complete tasks (Tudor, 

2013). 

Kassim et al., (2014), in their research found that using multimedia, helps students associate 

information so that the ability to think creatively (flexible and original ideas) can increase, but it cannot 

be said to be creative. Research by Hakim et al., (2017) & Liliasari et al., (2016), states that there is an 

increase in creative thinking in aspects of originality, flexibility, fluency, and elaboration. From some of 

the things above, it shows that interactive multimedia is effective for fostering student creativity (Juniarso 

et al., 2020; Setiawan et al., 2021). 

Based on the identification of problems and relevant research, this research will focus on the 

effectiveness of using interactive multimedia based on PjBL on student creativity in science subjects. 
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Methodology 

Research Design 

 

This study aims to find out how effective the use of interactive multimedia based on PjBL is in 

increasing the creativity of elementary in science subjects. This study used a Mix Mathods because this 

research is a test of the effectiveness of part of the product development research interactive multimedia 

based on PjBL. The pre-test and post-test scores were compared to determine whether there were 

differences in students' creativity scores before and after learning. 

 

Respondents 

The population in this study were students of class V SDN Trangkil 01. The sampling technique 

was purposive sampling with a total sample of 30 people. Sampling was following the considerations of 

the fifth-grade teacher and the students' heterogeneous abilities. 

 

 

Instrument 
 

The instrument used in this study was a test item, containing 12 description questions. The 

questions were adapted from UN questions and several other questions used to determine student 

creativity. 

 

 

Data Analysis 
 

Data collection techniques in this study were through pre-test and post-test. The pre-test is used to 

determine the creative ability of students before learning. Post-test is used to measure students' creative 

abilities after learning using interactive multimedia based on PjBL. This was done to determine whether 

there was a difference in the average score before and after learning using interactive multimedia based 

on PjBL. The test performed was the Paired Sample T-Test with a significance level of 0.05. If there is a 

difference in average, an N-Gain test is conducted to determine how effective the use of interactive 

multimedia based on PjBL is. Both tests were carried out with the help of SPSS 24 software. 

 

 

Results 
 

The results of the analysis in this study are aimed at finding out the effectiveness of PjBL-based 

interactive multimedia in increasing student creativity in science subjects. It will be explained in the Table 

1. 

 

 

 

 

 

 

 

Table 1. Paired samples statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 pretest 29.47 30 3.461 .632 

postest 42.00 30 2.901 .530 
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Based on Table 1, the average score of student creativity before using PjBL-based interactive 

multimedia is 29.47. Meanwhile, after being given treatment in the form of using interactive multimedia 

based on PjBL, the average score of student creativity became 42. From the data, there were differences 

in the average value before and after learning using interactive multimedia based on PjBL. For more 

details, it can be seen the comparison of the average results of students' creativity scores in the Figure 1. 

 

 

Fig. 1 The average results of students' creativity scores 

 

 

Tabel 2. Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 pretest & postest 30 .931 .000 

 

 

In Table 2, it is found that the correlation coefficient with the analysis of learning before and after 

using interactive multimedia based on PjBL on student creativity in science subjects is .931 with sig, or p-

value 0.000 ≤ 0.05 or significant. 

 

Table 3. Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviati

on 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 pretest 

- 

postest 

-12.533 1.306 .238 -13.021 -12.046 -52.562 29 .000 
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In Table 3, the mean difference is -12,533, showing the difference in the average score of 

students' creativity using interactive multimedia based on PjBL. It shows the value after learning using 

interactive multimedia based on PjBL is greater than before being given treatment. Furthermore, the 

results of the Paired Sample T-Test with t = -52,562 with df 29, it is known that the sig value. (2-tailed) of 

0,000. The value is 0.000<0.05, then Ho is rejected and Ha is accepted. So it can be concluded: There is 

an average difference between the pre-test and post-test creativity scores, which means that there is an 

effect of using interactive multimedia based on PjBL on student creativity in science subjects. 

Table 4. The average value of the N-Gain Score 

 Statistic Std. Error 

Ngain_Score2 Mean .6890 .02002 

Std. Deviation .10967  

Minimum .53  

Maximum .92  

 

In Table 4, the average value of the N-Gain Score is 0.6890 which is included in the medium 

category. Thus, it is concluded that interactive multimedia based on PjBL is quite effective in increasing 

student creativity in science subjects. 

 

Discussion 

Through the Paired Sample T-Test in this study, it was found that there were differences in the 

average pre-test and post-test results as well as the effect of using interactive multimedia based on PjBL 

in increasing the creativity of grade V SDN students in science subjects. It was proven in this study by 

increasing the creativity of students through the average N-Gain score between the pre-test and post-test 

with a value of 0.6890. The N-Gain score obtained was interpreted quite effectively. 

During the use of interactive multimedia based on PjBL, students were seen to be active and more 

enthusiastic in completing projects. Following with the research results of (Iasha et al., 2018), the 

development and use of multimedia has a positive impact on learning, including student-centered 

learning, helping to increase student interest and motivation to learn (Akbar, 2016; Kurniawati et al., 

2018; Riza et al., 2018) so that learning is more effective. 

The results of research by (Rahimi & Allahyari, 2019) show that the use of multimedia in 

learning have a positive impact on student development, learning situations, and helps students 

understand abstract concepts. In fact, (Nugroho & Surjono, 2019) found that learning using multimedia 

makes students more active and creative in carrying out their activities. 

By Mayer, (2017) explains how multimedia learning (Cognitive Theory of Multimedia Learning) 

works, processing auditory sensory, and visual sensory information helps students activate relevant 

previous knowledge and integrate with new information then stored back into long-term memory. 

Multimedia provides an auditory and visual learning experience, where students use both sensory skills 

simultaneously. The use of interactive multimedia makes students happy, not bored, and improves 

students so that it makes learning meaningful (Reffiane & Bayutama, 2019). Meaningful learning 

materializes depending on the way students understand various knowledge through conducive learning 

situations and increased visualization and user interaction in learning about abstract concepts. In 

accordance with Mayer's (2017) explanation, meaningful learning depends on students involved during 

learning including selecting, organizing and integrating information. 

Creativity for young children involves cognitive processes that develop through social interaction, 

play, and imagination (Leggett, 2017). The existence of matching projects and games in interactive 
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multimedia based on PjBL can help increase social interaction between group students to hone creative 

thinking skills to find new things during the process of completing a project. 

Interactive multimedia based on PjBL (Project Based-Learning) developed can increase creativity 

and collaboration between students in completing projects. Research by Wijayati, Sumarni, & Supanti, 

(2019) & Yamin, Permanasari, Redjeki, & Sopandi, (2020) found that creative thinking skills can be 

developed through the application of project-based learning. Research Sugandi & Rasyid, (2019) & 

Ummah, In’am, & Azmi, (2019) found that the use of project-based learning can increase student 

creativity. Flexible and original ideas, even though they are not yet complex, can be seen from the results 

of the posttests that the students do smoothly. Research by Kassim et al., (2014) found that the use of 

animation in multimedia can increase students' creative thinking to form flexible and original ideas, but 

they are still partial. 

This is where interactive multimedia based on PjBL plays a role in helping to create a conducive 

learning situation, increasing student activity, interest, and development in understanding concepts by 

optimizing new information obtained through auditory and visual sensory sensing to create meaningful 

learning. Also, animated features and interactive multimedia projects based on PjBL help students 

increase student collaboration and creativity. 

 

References 

Acesta, A., Sumantri, M. S., Fahrurrozi, F., Iasha, V., & Setiawan, B. (2021). Natural Scıence Learnıng 

Module Based on Multıple Intellıgences in Elementary Schools. Psychology and Education Journal, 

58(4), 739–749. 

 

Akbar, T. N. (2016). Pengembangan Multimedia Interaktif Ipa Berorientasi Guided Inquiry Pada Materi 

Sistem Pernapasan Manusia Kelas V Sdn Kebonsari 3 Malang. Jurnal Pendidikan: Teori, 

Penelitian, Dan Pengembangan, 1, 1120–1126. 

 

Altas, B. (2015). Knowledge Construction In Multimedia Learning At Both Cognitive And Affective 

Level. Procedia - Social and Behavioral Sciences, 191, 1448–1454. https://doi.org/10.1016/ 

j.sbspro.2015.04.709. 

 

Avianty, D., & Cipta, D. A. S. (2018). Pengembangan Multimedia Interaktif Berbasis Masalah Untuk 

Mendayagunakan Kemampuan Berpikir Tingkat Tinggi Pada Siswa Sekolah Dasar. Aksioma, 7(2), 

237–242. 

 

Avvisati, F., Echazarra, A., Givord, P., & Schwabe, M. (2018). Programme for International Student 

Assessment (PISA) Result from PISA 2018 (Indonesia-Country Note). 

 

Daud, A. M., Omar, J., Turiman, P., & Osman, K. (2012). Creativity in Science Education. Procedia - 

Social and Behavioral Sciences, 59, 467–474. https://doi.org/10.1016/j.sbspro.2012.09.302. 

 

Ejem, A., Christopher, E. E., Odii, J. N., & Diala, S. O. (2017). Application of Multimedia Platforms for 

Improving Child Education in Nigeria. Internet of Thing and Cloud Computing, 5(4), 64–70. 

https://doi.org/10.11648/j.iotcc.20170504.11. 

 

Habib, A., Astra, I. M., & Utomo, E. (2020). Pemanfaatan Multimedia Interaktif : Pengembangan Media 

Pembelajaran Berbasis Pjbl (Project Based Learning ). Prosiding Seminar Dan Diskusi Nasional 

Pendidikan Dasar 2020. 

 



International Journal of Multicultural and Multireligious Understanding (IJMMU) Vol. 8, No. 5, May 2021 

 

Use of Multimedia Interactive based on PjBL (Project Based-Learning): Study Effectiveness of Student Creativity in Subject Natural Sciences 
 

634 

 

Hakim, A., Setiawan, A., & Saptawati, G. A. P. (2017). Interactive Multimedia Thermodynamics to 

Improve Creative Thinking Skill of Physics. Jurnal Pendidikan Fisika Indonesia, 13(January), 33–

40. https://doi.org/10.15294/jpfi.v13i1.8447. 

 

Iasha, V., Al Ghozali, M. I., Supena, A., Wahyudiana, E., Setiawan, B., & Auliaty, Y. (2020). The 

Traditional Games Effect on Improving Students Working Memory Capacity in Primary Schools. 

Proceedings of the 4th International Conference on Learning Innovation and Quality Education,1-5. 

Iasha, V., Sumantri, M. S., Sarkadi, S., & Rachmadtullah, R. (2018). Development Media Interactive 

Learning in Education Pancasila and Citizenship Education to Improve Tolerance of Students in 

Elementary School. Advances in Social Science, Education and Humanities Research, 251(Acec), 

311–314. https://doi.org/10.2991/acec-18.2018.71. 

 

Juniarso, T., Azmy, B., Rosidah, C. T., & Setiawan, B. (2020). Pelatihan Penyusunan Proposal Classroom 

Based Action Research bagi Guru Sekolah Dasar. Jurnal Pengabdian Pada Masyarakat, 5(3), 665–

671. 

 

Kassim, H. (2013). The relationship between learning styles , creative thinking performance and 

multimedia learning materials. Procedia - Social and Behavioral Sciences, 97, 229–237. 

https://doi.org/10.1016/j.sbspro.2013.10.227. 

 

Kassim, H., Nicholas, H., & Ng, W. (2014). Using a multimedia learning tool to improve creative 

performance. Thinking Skills and Creativity, 13, 9–19. https://doi.org/10.1016/j.tsc.2014.02.004. 

 

Kurniawati, R. P., Hadi, F. R., & Rulviana, V. (2018). PENGEMBANGAN MULTIMEDIA 

PEMBELAJARAN BERBASIS COGNITIVE LOAD THEORY (CLT) PADA MATERI VOLUME 

KUBUS DAN BALOK DI SEKOLAH DASAR. AKSIOMA, 7(2), 314–323. 

 

Leggett, N. (2017). Early Childhood Creativity : Challenging Educators in Their Role to Intentionally 

Develop Creative Thinking in Children. Early Childhood Education Journal, 0(0), 0. 

https://doi.org/10.1007/s10643-016-0836-4. 

 

Liliasari, Supriyanti, S., & Hana, M. N. (2016). STUDENTS ’ CREATIVE THINKING 

ENHANCEMENT USING INTERACTIVE MULTIMEDIA OF REDOX REACTION. Jurnal 

Pengajaran MIPA, 21, 30–34. https://doi.org/http://dx.doi.org/10.18269/jpmipa.v21i1.666. 

 

Liu, W., & Low, E. (2015). Editorial : teacher Education for the 21st Century. Educational Research for 

Policy and Practice, 14(3), 189–191. https://doi.org/10.1007/s10671-015-9188-x. 

 

Mayer, R. E. (2017). Using multimedia for e-learning. Journal of Computer Assisted Learning, 1–21. 

https://doi.org/10.1111/jcal.12197. 

 

Michelle Rudolph. (2017). Cognitive Theory of Multimedia Learning. Journal of Online Higher 

Education, 1(2), 1–14. 

 

Muhali. (2019). Pembelajaran Inovatif Abad Ke-21. Jurnal Penelitian Dan Pengkajian Ilmu Pendidikan: 

E-Saintika, 3(2), 25. https://doi.org/10.36312/e-saintika.v3i2.126. 

 

Munir. (2015). Multimedia : Konsep & Aplikasi dalam Pendidikan. Alfabeta. 

 

Nugroho, T. A. T., & Surjono, H. D. (2019). The effectiveness of mobile-based interactive learning 

multimedia in science process skills. Journal of Physics: Conference Series, 1157(2). 



International Journal of Multicultural and Multireligious Understanding (IJMMU) Vol. 8, No. 5, May 2021 

 

Use of Multimedia Interactive based on PjBL (Project Based-Learning): Study Effectiveness of Student Creativity in Subject Natural Sciences 
 

635 

 

https://doi.org/10.1088/1742-6596/1157/2/022024. 

 

Nunuk, S., Setiawan, A., Aditin, & Putria. (2018). Media Pembelajaran Inovasi dan Pengembangannya. 

PT. Remaja Rosdakarya. 

 

Pramujiono, A., Suhari, S. H., Rachmadtullah, R., Indrayanti, T., & Setiawan, B. (2020). Kesantunan 

Berbahasa, Pendidikan Karater, Dan Pembelajaran Yang Humanis. Indocamp. 

 

Rachmadtullah, R., MS, Z., & Sumantri, M. S. (2019). Computer-based interactive multimedia: a study 

on the effectiveness of integrative thematic learning in elementary schools. 1st International 

Confrence on Advance and Scintific Innovation (ICASI). https://doi.org/10.1088/1742-

6596/1175/1/012028. 

 

Rahimi, M., & Allahyari, A. (2019). Effects of Multimedia Learning Combined With Strategy-Based 

Instruction on Vocabulary Learning and Strategy Use. SAGE Open, 9(2). https://doi.org/10.1177/ 

2158244019844081. 

 

Redhana, I. W. (2019). MENGEMBANGKAN KETERAMPILAN ABAD KE-21 DALAM 

PEMBELAJARAN KIMIA. Jurnal Inovasi Pendidikan Kimia, 13(1), 2239–2253. 

 

Reffiane, F., & Bayutama, L. (2019). Interactive Media Development Based Macromedia Flash 8 on 

Themeliving Matter of Primary Class IV. International Journal of Active Learning, 4(1), 18–23. 

 

Riza, L. S., Firdaus, D. S., Junaeti, E., Bayu, A., Nandiyanto, D., & Abdullah, C. U. (2018). A CONCEPT 

AND IMPLEMENTATION OF INSTRUCTIONAL INTERACTIVE MULTIMEDIA FOR DEAF 

STUDENTS BASED ON INQUIRY-BASED LEARNING MODEL. Journal of Engineering 

Science and Technology, 13(7), 2016–2035. 

 

Sahin, M. C. (2009). Instructional design principles for 21 st century learning skills. Procedia Social and 

Behavioral Sciences 1, 1(1), 1464–1468. https://doi.org/10.1016/j.sbspro.2009.01.258. 

 

Setiawan, B., Pramulia, P., Kusmaharti, D., Juniarso, T., & Wardani, S. (2021). Peningkatan Kompetensi 

Guru Sekolah Dasar Dalam Pengembangan Media Pembelajaran Daring di SDN Margorejo I Kota 

Surabaya Provinsi Jawa Timur. Manggali, 1(1), 46–57. 

 

Sing, C., Feng, C., Tsai, D. P., Koh, J. H. L., & Tsai, C.-C. (2015). Assessing multidimensional students ’ 

perceptions of twenty-first-century learning practices. Asia Pacific Education Review. 

https://doi.org/10.1007/s12564-015-9379-4. 

 

So, W. W. M., Chen, Y., & Wan, Z. H. (2019). Multimedia e-Learning and Self-Regulated Science 

Learning : a Study of Primary School Learners ’ Experiences and Perceptions. Journal of Science 

Education and Technology. https://doi.org/https://doi.org/10.1007/s10956-019-09782-y. 

 

Sugandi, M. K., & Rasyid, A. (2019). Developing of Adobe Flash Multimedia Learning Biology Through 

Project Based Learning to Increase Student Creativity in Ecosystem Concepts Pengembangan 

Multimedia Adobe Flash Pembelajaran Biologi Melalui Project Based Learning Untuk 

Meningkatkan Kreativita. Biodik : Jurnal Ilmiah Pendidikan Biologi, 5(3), 181–196. 

https://doi.org/10.22437/bio.v5i3.7869. 

 

Tudor, S. L. (2013). The Role of Multimedia Strategies in Educational Process. Procedia - Social and 

Behavioral Sciences, 78, 682–686. https://doi.org/10.1016/j.sbspro.2013.04.375. 



International Journal of Multicultural and Multireligious Understanding (IJMMU) Vol. 8, No. 5, May 2021 

 

Use of Multimedia Interactive based on PjBL (Project Based-Learning): Study Effectiveness of Student Creativity in Subject Natural Sciences 
 

636 

 

 

Ummah, S. K., In’am, A., & Azmi, R. D. (2019). CREATING MANIPULATIVES: IMPROVING 

STUDENTS ’ CREATIVITY THROUGH PROJECT-BASED LEARNING. Journal on 

Mathematics Education, 10(1), 93–102. 

 

Wijayati, N., Sumarni, W., & Supanti, S. (2019). Improving Student Creative Thinking Skills Through 

Project Based Learning. KnE Social Sciences, 2019, 408–421. https://doi.org/10.18502/kss 

.v3i18.4732. 

 

Yamin, Y., Permanasari, A., Redjeki, S., & Sopandi, W. (2020). Implementing project-based learning to 

enhance creative thinking skills on water pollution topic. JPBI (Jurnal Pendidikan Biologi 

Indonesia), 6(2), 225–232. https://doi.org/10.22219/jpbi.v6i2.12202. 

 

Yanti, A. A., Wiyanto, & Lisdiana. (2018). Analysis of the Student ’ s Creative Thinking Skill in Science 

Learning in Primary Schools of Rappocini Makassar City. Journal of Innovative Science Education, 

7(2), 208–214. 

 

 

 

 

 
 

 

 

 

 

Copyrights 

 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

 

This is an open-access article distributed under the terms and conditions of the Creative Commons 

Attribution license (http://creativecommons.org/licenses/by/4.0/). 


