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ABSTRACT

The purpose of this study is to analyze the collaboration pattern and the impact of the Project-Based
Learning (PjBL) model based on design thinking on student creativity. The method used in this study is the
bibliometric analysis method on articles from 2019-2024 totaling 100 articles. The articles used were obtained
using the Publish or Perish database using VOS Viewer software. VOS Viewer visualization can display
bibliometric data analysis mapping in three types, namely network visualization, overlay visualization, and density
visualization. There are three research results obtained, namely 1) based on network visualization, the design
thinking cluster still has minimal research related to this, but it is related to the PjBL model and creative thinking
skills, 2) based on overlay visualization, the keyword design thinking has only emerged since 2022, and 3) based
on density visualization, the term that has not been widely studied is design thinking. The results of the analysis
show that the PjBL model based on Design Thinking is still rarely used in learning. In fact, the learning model
with design thinking is able to increase student creativity, strengthen skills, and improve learning models.
Therefore, research on the effect of using the Project-Based Learning (PjBL) model based on design thinking on
student creativity in learning is included in the novelty in research so that more in-depth research is needed to
prove the increase in students' creative thinking skills.
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I. INTRODUCTION

In the evolution of global education, the use of innovative learning models has become a major focus in
efforts to improve the effectiveness of classroom learning. The project-based learning model is one model that is
increasingly gaining recognition for its potential to provide in-depth and meaningful learning experiences for
students. In the context of learning, subjects that are often considered complex and abstract, the use of this model
offers the potential to change the learning paradigm to be more interactive, contextual, and engaging. Through
carefully designed projects, students are not only given the opportunity to understand physics concepts in depth
but also to develop creative skills so that the use of innovative models can support students' creativity in learning.
Learning in the 21st century should be contextual, related to community life, student-centered, and collaborative
[1]. Graduates of education must have good competencies to compete in the 21st century [2]. The problems of
education in the industrial era 4.0 include students' abilities and shaping their character. The goal of education in
the industrial era 4.0 is to produce students who are able to use ICT, think critically, solve problems, communicate,
cooperate, and have strong character traits [3]. In social and personal life, critical thinking skills are important to
deal with various problems [4].

The improvement of the quality of education carried out is part of the response to developments in the 21st
century, namely an increasingly advanced era, so the quality of education must also be improved [5]. The PjBL
model is a model that is identical to science learning, meaning that students are involved in the entire project,
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starting from choosing a topic, deciding on an approach, conducting experiments, drawing conclusions, and
communicating project results [6]. Research by looking at the trend of the effects of the Project-Based Learning
(PjBL) model based on Design Thinking on student creativity in science learning is very important considering
the need for graduates who not only have theoretical knowledge but also critical and creative thinking skills. In
the era of globalization and the industrial revolution 4.0, the ability to innovate and solve problems creatively is a
competency that is very much needed. The PjBL model based on Design Thinking offers a learning model that
places students at the center of the learning process, encouraging them to collaborate, imagine, and develop
innovative solutions to real problems. The ability to think creatively is very important because creative thinking is
a skill that is needed and must be mastered in the 21st century to face future challenges where changes and advances
in science and technology occur very quickly.

Creative thinking skills can help students solve problems with creative solutions. This thinking ability is
important because it helps students to understand learning more easily. The importance of this creative thinking
ability as real preparation for facing the world of work [7]. Creative thinking is the activity of thinking to produce
something creative and original. Baer (2008, 2011) [8], [9] put forward the indicators of creative thinking, namely
(1) fluency, which is the ability to produce many ideas; (2) flexibility, which is the ability to produce varied ideas;
(3) originality, which is the ability to produce new ideas or ideas that did not previously exist; and (4) detailing,
which is the ability to develop or add ideas so that detailed ideas are produced. This is that creative thinking has
several indicators for producing new ideas [10]. A person's creativity is shown in various things, such as thinking
habits, attitudes, disposition or personality, or problem-solving skills. According to [11], creative thinking skills
have 5 aspects, including fluent thinking, flexible thinking, originality, elaboration, and evaluation.

The current problem is the low thinking skills of students, as evidenced by students who are still confused in
working on questions, grouping elements in questions, steps to take in working on questions, and so on [12]. The
low creative and critical thinking skills are partly caused by the learning activities carried out so far, which are still
limited through teacher direction (teacher-centered learning). PISA summarizes the average scores and results of
the scientific proficiency (IPA) ranking of OECD countries. Students in Indonesia had an average IPA score of
396 in 2018. According to Hewi & Shaleh (2020) [13], Indonesia's 2018 PISA score was ranked 74th out of 79
participating countries. The results that have been obtained indicate the need for learning by improving creative
thinking. The low PISA score is due to the inequality of the quality of national education, resulting in low creative
thinking skills. Creative thinking is very important for students to have because students can develop skills and
knowledge to develop their businesses and discover new things and innovations [14].

One effort that can be made to solve the problems that occur is to implement effective learning in improving
creative and critical thinking skills. Project-Based Learning (PjBL) is a more effective learning model in bringing
students to a better world of work [15]. The curriculum mandate emphasizes that students have thinking and
creative skills that are productive, creative, independent, collaborative, and communicative [16]. In the PjBL
learning model, students will be able to see their ability to complete research projects that can describe the Human
Development Index (HDI) of a country [17]. This study is in line with research conducted by Apriany et al. (2020)
[18] showing that the quality of the projects produced by students after implementing the PjBL learning model is
good. Based on the overall display indicators, the composition of the parts of the ecosystem, the resulting project
has high aesthetics (color combination, harmony in object placement, neatness of the product), and the quality of
detail of each part of the diorama. Then the research conducted by Atmojo et al. (2023) [19] entitled The Influence
of Project-Based Learning with Design Thinking on Creative Thinking Skills in Science Learning for Grade IV
Elementary Schools showed that the results of the study showed that based on a simple linear regression test on
the SPSS 16.0 application, a significance value (2-tailed) of 0.025 <0.05 was obtained, indicating that there is an
influence of project-based learning with design thinking on creative thinking skills.

In school learning, in addition to implementing appropriate learning processes, to improve creative thinking
skills, innovations must continue to be made in order to produce learning models that can maximize students'
creative thinking skills. One step that can be used is to apply and utilize design thinking in a project-based learning
model. It can be said that the design thinking process is still new in the learning process. However, design thinking
is considered a suitable instrument for teaching 21st-century skills, one of which is creative thinking skills [20].
Design thinking itself is defined as a methodology that provides solutions to solve a problem and produces creative,
critical, and innovative individuals [21]. Design thinking in the learning process is a mindset and approach to
learning, collaboration, and problem solving. Design thinking can certainly complement the learning process to
make it more effective so that students can think creatively and critically [22]. Research shows that design thinking
is an interesting and revolutionary learning process that can increase creativity and critical thinking skills, making
it suitable as an efficient and effective alternative to problem solving [23]. The application of design thinking is
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also considered to be able to make students highly motivated to complete the tasks given and also produce high
metacognitive skills [24]. In addition, design thinking can also make the learning process more creative and
effective.

Based on the background, the purpose of this study is to analyze the trend effect of the design thinking-based
PjBL model on student creativity in science learning. By reviewing the bibliometric distribution mapping using
the Publish or Perish database using VOS Viewer software, a visualization of the relationship between subjects is
obtained, and later it is able to describe the trends in existing articles.

1. METHOD

In this study, the author uses the bibliometric analysis method. Bibliometric analysis is a study of
bibliographic analysis of scientific activities, which is based on the assumption that a researcher conducts his
research and must communicate the results. The bibliometric analysis used in this study is descriptive bibliometrics
which describes the characteristics or features of a literature. Bibliometric analysis is used to provide progress and
development of knowledge if researchers carry out joint activities to study specific research topics [25].
Bibliometric analysis techniques are divided into two categories, namely performance analysis and mapping.

For the general public, especially the scientific community, bibliometric mapping is considered beneficial
because it can make it easier to visualize literature data into a chart that is easier for researchers to process so that
it can be used as useful insights [26]. Analyzing data bibliometrically can help to understand the current research
intensity on a topic from various research fields explored by researchers [27]. In line with this research, this study
analyzes articles between 2018-2024 that specifically examine creative thinking skills in the design thinking-based
PjBL model.

In this study, the Scholar database was chosen as a place to search for documents because Scholar applies
consistent standards in selecting documents to be included in its index. This study also uses the Publish or Perish
application to collect data related to the study of creative thinking skills from the Google Scholar and Scopus
databases. Then, to analyze bibliometrics, VOS Viewer software is used. VOS Viewer can visualize the
relationship between subjects and citations, group articles, create publication maps, and is able to describe trends
in existing articles.

The steps in analyzing data in bibliometric analysis research begin with defining the objectives and scope of
the research, including determining the variables and time period to be analyzed. Data is then collected from
scientific databases such as Web of Science, Scopus, or Google Scholar using relevant keywords. After the data is
collected, filtering is carried out to ensure the relevance and quality of the data, eliminating duplication and
irrelevant publications. Analysis is carried out to identify patterns and trends in the data. The results of the analysis
are then visualized using diagrams to help interpret the data and convey the findings. Furthermore, the results are
analyzed to understand trends and patterns, and identify research topics found.

I11. RESULTS AND DISCUSSION

Based on the results of the article search and analysis that has been carried out regarding the influence of
the use of the PjBL model based on design thinking on student creativity in learning, 100 article metadata were
obtained from the publish or perish search from 2019-2024. The authors found were not only from Indonesia but
also from various countries in the world. Meanwhile, the keywords used were the PjBL model, design thinking,
and creative thinking. The next stage is that the article is saved in RIS format to be read in the VOS Viewer
application. In the VOS Viewer data analysis, there are three types, namely: network visualization, overlay
visualization, and density visualization.

Network Visualization

The first result is obtained in network visualization. Network visualization in bibliometric analysis is a
method used to describe the relationship and interaction between various elements in a bibliometric data set. The
visualization of the relationship between each keyword in this study can be explained through Figure 1. Different
colors distinguish each of its clusters.
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Fig. 1. Network Visualization

Based on Figure 1, the relationship between one cluster and another cluster can be described. Project-Based
Learning is one of the studies that is often found. In this PjBL, it has a relationship with 60 other tribes. The terms
that are often used are creative thinking skills, science process skills, STEAM, and design thinking. Then in the
creative thinking cluster, it shows a relationship with 43 other tribes. Among those that are often found are PjBL,
STEAM, and lesson study. Then for the design thinking cluster, there is still minimal research related to this; there
are only 10 relationships with other tribes. However, in this design thinking, it has been found in the PjBL model
and creative thinking skills. Thus, it is necessary to find new research from the visualization networks that have
been found.

Overlay Visualization (OV)

The second result is obtained from the overlay visualization. The overlay visualization analysis displays
research updates related to project-based learning. The articles were obtained from 2019 to 2024, or the last five
years. The results of the analysis can be explained in Figure 2.
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Fig. 2. Overlay Visualization

Based on Figure 2, it is described that there is a spectrum of dark and light colors. The meaning of this color
is that the darker the color displayed by the VOS viewer, the longer the research has been done, and vice versa.
When the color displayed is lighter, it indicates that the research has just been done. For the keywords used, namely
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project-based learning and creative thinking skills, this is research that has been done for a long time. However,
for design thinking, this is new research that began to appear in 2022.

Density Visualization (DV)

The third result is obtained from density visualization. Density visualization is a technique in network
analysis used to describe the density of relationships or connections between elements in a network. In the context
of bibliometrics, density visualization helps to show how closely related the various entities are to the keywords
found. Figure 3 shows the results of the VOS viewer density visualization with the keywords project-based
learning, design thinking, and creative thinking skills.

o Fig. 3. Density Visualiation (DV)

Based on Figure 3, terms that have a light and bright background color, such as yellow, indicate that
research with these terms has been studied frequently, and vice versa. The density visualization display can show
that the background color is increasingly blurry, as shown by the VOS Viewer on this term. This means that further
research is still needed by researchers. Terms that are often used include project-based learning and creative
thinking. Previous researchers have studied this term a lot related to the term. However, the term that has not been
studied extensively is design thinking. The image can be described from the results of the VOS viewer shown,
namely that the resulting color is still dark and blurry. This term is important for further researchers because it can
be a reference for further research on this matter, for example, investigating the correlation between variables.

From the results obtained, it can be stated that the PjBL model in improving students' thinking skills has
been applied for a long time. The diagram produced in the VOS Viewer is described through overlay visualization.
However, this design thinking has only recently been carried out, which has been widely found in 2022. In network
visualization, the use of the PjBL model to improve creative thinking skills is still rarely used with a design
thinking approach because this design thinking approach is an approach that has just been used. Generally, the
only one that is often used in learning is the PjBL model. However, now there is a novelty in the PjBL model by
using design thinking to improve students' creative thinking skills. In the third diagram, it can be stated through
density visualization that there have been many studies that have conducted research related to the use of this PjBL
model in improving students' creative thinking skills. In design thinking, this has not been widely applied.
However, the use of the PjBL model based on design thinking is able to improve students' creative thinking skills.
The PjBL model based on design thinking is a novelty of learning innovation in an effort to improve students'
creative thinking skills. In increasing this novelty, of course, there are several challenges faced by teachers in
implementing this learning model: (1) increasing size and diversity of students, (2) increasing requirements for
quality assurance, and (3) rapid technological change. This research is also relevant to research conducted by Sinta
etal. in 2023 [28]. Sinta stated that the learning model with design thinking is able to make students solve problems
and find the right solutions by producing a project and making the classroom atmosphere more active because
learning is carried out in groups with a discussion process, questions and answers, and presentations. The use of
the PjBL model based on design thinking is an innovation in learning in realizing interactive learning.
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IV. CONCLUSION

From the results of the study, three conclusions can be put forward. First, based on network visualization,
the design thinking cluster still has minimal research related to this; there are only 10 relationships with other
tribes. However, in this design thinking, it has been found in the PjBL model and creative thinking skills. Second,
based on the overlay visualization of the keywords used, namely project-based learning and creative thinking
skills, this is research that has been done for a long time. However, for design thinking, this is new research that
began to appear in 2022. Third, based on density visualization, the term that has not been widely studied is design
thinking. In the image, it can be explained from the results of the VOS viewer shown, namely the colors produced
are still dark and blurry. So from these results it can be concluded that the relevance of the trend of the effect of
the PjBL model based on design thinking on student creativity in science learning is dominated by the learning
model and skills. In design thinking, it began to be found in 2022 until now. The trend of the PjBL model based
on Design Thinking on student creativity in learning, especially science, needs to be researched related to this as
proof of improving students' creative thinking skills.

REFERENCES

[1] A. Asrizal, A. Amran, A. Ananda, and F. Festiyed, “Effectiveness of Adaptive Contextual Learning Model
of Integrated Science by Integrating Digital Age Literacy on Grade VIII Students,” IOP Conf. Ser. Mater.
Sci. Eng., vol. 335, no. 1, 2018, doi: 10.1088/1757-899X/335/1/012067.

[2] N.Izzah, Asrizal, and F. Mufit, “Meta Analisis Pengaruh Model Project based Learning dalam Variasi Bahan
Ajar Fisika Terhadap Hasil Belajar Siswa SMA/SMK,” J. Penelit. Pembelajaran Fis., vol. 12, no. 2, pp.
159-165, 2021, doi: 10.26877/jp2f.v12i2.8970.

[3] Syamsuar and Reflianto, “Pendidikan dan Tantangan Pembelajaran Berbasis Teknologi Informasi di Era
Revolusi Industri 4.0,” E-Tech J. llm. Teknol. Pendidik., vol. 6, no. 2, 2019, doi: 10.24036/et.v2i2.101343.

[4] L. Nuryanti, S. Zubaidah, and M. Diantoro, “Analisis Kemampuan Berpikir Kritis Siswa SMP,” J. Pendidik.
Teor. Penelitian, dan Pengemb., vol. 3, no. 2, pp. 155-158, 2018, [Online]. Available:
http://journal.um.ac.id/index.php/jptpp/article/view/10490

[5] Y.B. A Prasetyo, N. Yuliasti, and S. Fatimah, “Meningkatkan Kemampuan Berpikir Kritis Peserta Didik
Melalui Model Pembelajaran PjBL Di Kelas X.10 SMA Negeri 5 Palembang,” Khazanah Pendidik., vol. 18,
no. 1, pp. 1-12, 2024, doi: 10.30595/jkp.v18i1.19327.

[6] A.S. Berlian, A. D. Puspita, C. C. Dewi, C. Silva, and Y. Alpian, “Pengaruh Model Project Based Learning
(PjBL) Terhadap Hasil Belajar Pecahan Siswa Sekolah Dasar Menggunakan Papan Pecahan Sebagai Media
Pembelajaran Materi Kelas V di SDN Cariu Mulya 3,” Khazanah Pendidik., vol. 18, no. 1, pp. 35-44, 2024,
doi: 10.30595/jkp.v18i1.20735.

[7]1 A.N.R. Mayanti and A. Widiyatmoko, “Review Artikel: Model Pembelajaran PjBL-STEAM Berbantuan
Canva pada Materi Energi untuk Meningkatkan Kemampuan Berpikir Kreatif Peserta Didik,” Proceeding
Semin. Nas. IPA, pp. 424-431, 2023.

[8] J. Baer, “Commentary: Divergent Thinking Tests Have Problems, But This Is Not the Solution,” Psychol.
Aesthetics, Creat. Arts, vol. 2, no. 2, pp. 89-92, 2008, doi: 10.1037/1931-3896.2.2.89.

[9] J. Baer, “How Divergent Thinking Tests Mislead Us: Are The Torrance Tests Still Relevant in The 21st
Century? The Division 10 Debate,” Psychol. Aesthetics, Creat. Arts, vol. 5, no. 4, pp. 309-313, 2011, doi:
10.1037/a0025210.

[10] I. B. P. Arnyana, “Pengembangan Peta Pikiran untuk Peningkatan Kecakapan Berpikir Kreatif Siswa,” J.
Pendidik. Dan Pengajaran Undiksha, vol. 3, pp. 670-683, 2007.

[11] Y. Febrianti, Y. Djahir, and S. Fatimah, “Analisis Kemampuan Berpikir Kreatif Peserta Didik dengan
Memanfaatkan Lingkungan Pada Mata Pelajaran Ekonomi di SMA Negeri 6 Palembang,” J. Frofit, vol. 3,
no. 1, pp. 121-127, 2016.

[12] D. Margono, A. G. Arip, and A. F. Hindriana, “Implementasi Penggunaan Model Project Based Learning
(PJBL) Dalam Pembuatan Pestisida Organik untuk Meningkatkan Kreativitas dan Hasil Belajar Siswa,”
Edubiologica J. Penelit. Illmu dan Pendidik. Biol., vol. 6, no. 2, p. 81, 2018, doi:
10.25134/edubiologica.v6i2.2366.

[13] L. Hewiand M. Shaleh, “Refleksi Hasil PISA (The Programme For International Student Assesment): Upaya
Perbaikan Bertumpu Pada Pendidikan Anak Usia Dini),” J. Golden Age, vol. 4, no. 01, pp. 3041, 2020, doi:
10.29408/jga.v4i01.2018.

[14] I. Lestari and A. Ilhami, “Penerapan Model Project Based Learning untuk Meningkatkan Keterampilan
Berpikir Kreatif Siswa SMP: Systematic Review,” LENSA (Lentera Sains) J. Pendidik. IPA, vol. 12, no. 2,
pp. 135-144, 2022, doi: 10.24929/lensa.v12i2.238.

[15] J. M. Coronado, A. Moyano, V. Romero, R. Ruiz, and J. Rodriguez, “Student Long-Term Perception of

Physics Learning and Education, page.185-191 | 190



[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Dewi, et al.

Project-Based Learning in Civil Engineering Education: An 18-Year Ex-Post Assessment,” Sustainability,
vol. 13, no. 4, pp. 1-16, 2021, doi: 10.3390/su13041949.

Y. Wulandari, R. S, and D. Ilham, “Unleashing Student Creativity: A Dynamic Look at Merdeka Belajar
Curriculum’s Impact,” Int. J. Asian Educ., vol. 5, no. 1, pp. 21-33, 2024, doi: 10.46966/ijae.v5i1.371.

R. Matilainen, P. Nuora, and P. Valto, “Student Experiences of Project-Based Learning in An Analytical
Chemistry Laboratory Course in Higher Education,” Chem. Teach. Int., vol. 3, no. 3, pp. 229-238, 2021, doi:
10.1515/cti-2020-0032.

W. Apriany, E. W. Winarni, and A. Muktadir, “Pengaruh Penerapan Model Pembelajaran Project Based
Learning (PjBL) terhadap Hasil Belajar Kognitif Siswa pada Mata Pelajaran IPA di Kelas VV SD Negeri 5
Kota Bengkulu,” J. Pembelajaran dan Pengajaran Pendidik. Dasar, vol. 3, no. 1, pp. 88-97, 2020, doi:
10.33369/dikdas.v3i2.12308.

I. R. W. Atmojo, R. A. Ardiansyah, and G. Gloria, “Pengaruh Project Based Learning dengan Metode Design
Thinking Terhadap Keterampilan Berpikir Kreatif pada Pembelajaran IPA Kelas IV Sekolah Dasar,” DWIJA
CENDEKIA J. Ris. Pedagog., vol. 7, no. 1, p. 229, 2023, doi: 10.20961/jdc.v7i1.70787.

D. Henriksen, C. Richardson, and R. Mehta, “Design Thinking: A creative Approach to Educational
Problems of Practice,” Think. Ski. Creat., vol. 26, pp. 140-153, 2017, doi: 10.1016/j.tsc.2017.10.001.

A. Scheer, C. Noweski, and C. Meinel, “From Constructivist Learning into Action: Desigm Thinking in
Education,” Des. Technol. Educ. An Int. J., vol. 17, no. 3, pp. 8-19, 2011.

D. P. Aji, H. Akhsan, and L. Marlina, “Preliminary Study on Critical Thinking Skills of Learners in South
Sumatra Related to Climate Change (Global Warming),” Int. J. Multidiscip. Res., vol. 6, no. 2, pp. 1-11,
2024, doi: 10.36948/ijfmr.2024.v06i02.17354.

Z. Sandorova, T. Repatiova, Z. Palencikova, and N. Betak, “Design thinking - A Revolutionary New
Approach in Tourism Education?,” J. Hosp. Leis. Sport Tour. Educ., vol. 26, 2020, doi:
10.1016/j.jhlste.2019.100238.

F. P. Suprobo, “Penerapan Design Thinking dalam Inovasi Pembelajaran Desain dan Arsitektur,” Semin.
Nas. Univ. Kristen Petra, no. 2008, pp. 4-5, 2012.

R. K. Putri and D. I. P. Roichan, “Pengaruh Model Pembelajaran Problem Based Learning Terhadap
Kemampuan Pemecahan Masalah Matematika Siswa Kelas XI SMA Negeri 15 Surabaya,” AKSIOMA J.
Mat. dan Pendidik. Mat., vol. 12, no. 1, pp. 1-9, 2021, doi: 10.26877/aks.v12i1.7272.

D. Haniyah and J. Soebagyo, “Analisis Bibliometrik Terhadap Kemampuan Komunikasi Matematis dalam
Pembelajaran Matematika Berdasarkan Perbedaan Gender berbasis VOSViewer,” Buana Mat. J. lim. Mat.
dan Pendidik. Mat., vol. 11, no. 2, pp. 121-136, 2021, doi: 10.36456/buanamatematika.v11i2.3966.

M. W. Comard, R. M. Lopes, L. A. M. Braga, F. Batista Mota, and C. Galvdo, “A Bibliometric and
Descriptive Analysis of Inclusive Education in Science Education,” Stud. Sci. Educ., vol. 57, no. 2, pp. 241-
263, 2021, doi: 10.1080/03057267.2021.1897930.

S. Dewi, R. Yektyastuti, and Erlina, ‘“Pengaruh Penerapan Project-Based Learning (PjBL) dengan
Menggunakan Design Thinking Terhadap Hasil Belajar IPA Siswa Sekolah Dasar,” NCOINS Natl. Conf.
Islam. Nat. Sci. Fak. Tarb. IAIN Kudus, vol. 3, pp. 157-169, 2023.

Physics Learning and Education, page.185-191 | 191



