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ABSTRACT 

Indonesian students are categorized as low achievement in problem-solving skills based on the TIMSS 

survey. Whereas problem-solving skills is one of 21st-century skill that important for the student to have to 

compete globally with other countries. Design thinking is an approach that can be implemented in the 

learning process to improve student's problem-solving skills because design thinking help students to design 

the solution based on a user perspective. This study is made to investigate the enhancement of student 

problem-solving skills and students' experience toward design thinking in learning environmental pollution. 

This study using a Poor Experimental Method with a sample of 42 students in one of the Private Junior 

High school in Bandung. The result of this research indicates that there is an enhancement for student 

problem-solving skills in learning environmental pollution with the N-gain of 0.391. The N-gain in four 

aspects of problem-solving skills based on Polya’s statements as follows (1) understanding the problem 

aspect of 0.33; (2) planning for the problem-solving aspect of 0.59; (3) implementing the problem-solving 

aspect of 0.83; and (4) reviewing the solution aspect of 0.61. Other thing found that student shows positive 

experiences towards design thinking. However, group collaboration presents a crushing problem for 

students to adopt design thinking on online learning. 
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ABSTRAK 

Siswa/i Indonesia berada dalam kategori pencapaian rendah dalam kemampuan pemecahan masalah 

berdasarkan survey yang dilakukan oleh TIMSS. Sedangkan kemampuan pemecahan masalah merupakan 

salah satu keterampilan abad 21 yang sangat penting dimiliki siswa untuk dapat bersaing secara global 

dengan Negara lain. Design Thinking merupakan pendekatan yang dapat diterapkan dalam pembelajaran 

untuk meningkatkan kemampuan pemecahan masalah siswa, karena design thinking membantu siswa 

dalam merancang solusi berdarkan masalah yang ada dalam persepektif pengguna. Penelitian ini dilakukan 

untuk menyelidiki peningkatan kemampuan pemecahan masalah siswa dan mendeskripsikan pengalaman 

siswa dalam penggunaan pendekatan design thinking dalam pembelajaran pencemaran lingkungan. 

Penelitian ini menggunakan metode Poor Experimental dengan sample siswa sebanyak 42 siswa dari salah 

satu Sekolah Menengah Pertama Swasta di Bandung. Hasil dari penelitian ini menunjukkan adanya 

peningkatan kemampuan pemecahan masalah pada siswa dalam pembelajaran pencemaran lingkungan 

dengan N-gain sebesar 0,391. N-gain dalam empat aspek pemecahan masalah berdasarkan pendapat Polya 

diperoleh (1) aspek memahami masalah sebesar 0,33, (2) aspek merencanakan pemecahan masalah sebesar 

0,59, (3) aspek menerapkan solusi sebesar 0,83, dan (4) aspek mengevaluasi pemecahan masalah sebesar 

0.61. Hal lain ditemukan bahwa siswa memperlihatkan pengalaman positif dalam penggunaan pendekatan 

design thinking. Namun kolaborasi dalam grup menjadi permasalahan yang paling krusial dialami siswa 

dalam penerapan pendekatan design thinking dalam kondisi daring.  

 

Kata kunci: Kemampuan pemecahan masalah, Design Thinking, Pencemaran Lingkungan  



Sofi Alfiani, 2021 
ENHANCING STUDENTS’ PROBLEM-SOLVING SKILLS THROUGH DESIGN THINKING IN LEARNING ENVIRONMENTAL 
POLLUTION 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

TABLE OF CONTENT 

APPROVAL SHEET……………………………………………………………………… i 

DECLARATION………………………………………………………………………….. ii 

ACKNOWLEDGEMENT………………………………………………………………… iii 

ABSTRACT……………………………………………………………………………….. iv 

TABLE OF CONTENT…………………………………………………………………… vi 

LIST OF TABLES………………………………………………………………………… vii 

LIST OF FIGURES……………………………………………………………………….. viii 

LIST OF APPENDICES………………………………………………………………….. ix 

CHAPTER I INTRODUCTION…………………………………………………………... 1 

1.1 Background……………………………………………………………………………. 1 

1.2 Research Problem……………………………………………………………………… 4 

1.3 Research Question……………………………………………………………………... 4 

1.4 Limitation of Research………………………………………………………………… 4 

1.5 Research Objective…………………………………………………………………….. 5 

1.6 Research Benefit………………………………………………………………………. 5 

1.7 Organization of the Research………………………………………………………….. 6 

CHAPTER II LITERATURE REVIEW…………………………………………………... 8 

2.1 Student Problem-Solving Skills……………………………………………………… 8 

2.1.1 Problem-Solving Skill……………………………………………………………….. 8 

2.1.2 The Aspect of Problem-Solving Skills………………………………………………. 8 

2.1.3 The Important of Problem-Solving Skills…………………………………………… 9 

2.2 Design Thinking Approach……………………………………………………………. 10 

2.2.1 Design Thinking……………………………………………………………………... 10 

2.2.2 The Implementation of Design Thinking Approach in Learning Process…………... 12 

2.2.3 Implementation Design Thinking Approach in Environmental Pollution Topic……. 13 

2.3 Environmental Pollution………………………………………………………………. 14 

2.3.1.1 Water Pollution……………………………………………………………………. 15 

2.3.1.2 Air Pollution……………………………………………………………………….. 19 

2.3.1.3 Soil Pollution………………………………………………………………………. 21 

CHAPTER III RESEARCH METHODOLOGY………………………………………….. 26 

3.1 Research Method and Research Design……………………………………………….. 26 

3.1.1 Research Method…………………………………………………………………….. 26 

3.1.2 Research Design……………………………………………………………………... 26 

3.2 Research Subjects……………………………………………………………………… 27 

3.3 Operational Definition………………………………………………………………… 27 

3.4 Hypothesis……………………………………………………………………………... 28 

3.5 Research Instrument…………………………………………………………………… 28 

3.5.1 Objective Test……………………………………………………………………….. 28 

3.5.2 Students’ Worksheet………………………………………………………………… 35 

3.6 Data Collection………………………………………………………………………… 39 

3.7 Data Analysis………………………………………………………………………….. 41 

3.7.1 Statistical Data Processing…………………………………………………………... 41 

3.7.2 Descriptive Analysis………………………………………………………………… 43 

3.8 Research Procedure……………………………………………………………………. 44 



Sofi Alfiani, 2021 
ENHANCING STUDENTS’ PROBLEM-SOLVING SKILLS THROUGH DESIGN THINKING IN LEARNING ENVIRONMENTAL 
POLLUTION 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

3.8.1 Preparation Stage……………………………………………………………………. 44 

3.8.2 Implementation Stage………………………………………………………………... 44 

3.8.3 Completion Stage……………………………………………………………………. 47 

CHAPTER IV RESULT AND DISCUSSION……………………………………………. 48 

4.1. Implementation of Design Thinking Approach………………………………………. 48 

4.2 Students’ Problem-Solving Skills……………………………………………………... 64 

4.3 Students Experience towards Design Thinking……………………………………….. 74 

CHAPTER V CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS……. 82 

5.1 Conclusion……………………………………………………………………………... 82 

5.2 Implications……………………………………………………………………………. 83 

5.3 Recommendation………………………………………………………………………. 84 

REFERENCES…………………………………………………………………………….. 85 

APPENDICES……………………………………………………………………………... 89 

 

 

 

  



Sofi Alfiani, 2021 
ENHANCING STUDENTS’ PROBLEM-SOLVING SKILLS THROUGH DESIGN THINKING IN LEARNING ENVIRONMENTAL 
POLLUTION 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

REFERENCES 

 

Afifah, R. N. (2018). Pengembangan Lembar Kerja Siswa (Lks) Ilmu Pengetahuan Alam Berbasis 

Metode Percobaan. Science Activities, 12(2), 2086 – 2096. Retrieved from 

http://repository.upy.ac.id/227/ 

Akinoǧlu, O., & Tandoǧan, R. Ö. (2007). The effects of problem-based active learning in science 

education on students’ academic achievement, attitude and concept learning. Eurasia Journal 

of Mathematics, Science and Technology Education, 3(1), 71–81. 

https://doi.org/10.12973/ejmste/75375 

Anazifa, R. D., & Djukri. (2017). Project- based learning and problem- based learning: Are they 

effective to improve student’s thinking skills? Jurnal Pendidikan IPA Indonesia, 6(2), 346–

355. https://doi.org/10.15294/jpii.v6i2.11100 

Ardiyaningrum, M., Retnowati, T. H., Jailani;, & Trisniawati; (2019). Online Measurement to 

Assess A Problem Solving Skills Based on Multimedia Instrument Online Measurement to 

Assess A Problem Solving Skills Based on Multimedia Instrument. Jounal of Physics: 

Conference Series, 1–5. https://doi.org/10.1088/1742-6596/1339/1/012065 

Baderan, J. K., & Indrajit, P. R. (2020). Design Thinking: Membangun Generasi Emas dengan 

Konsep Merdeka Belajar. Yogyakarta: Penerbit ANDI. 

Belski, I. (2007). Improvement of Thinking and Problem Solving Skills of Engineering Students 

as a Result of a Formal Course on TRIZ Thinking Tools. Royal Melbourne Institute of 

Technology, (January 2007), 11–17. 

Bruning, R. H., Schraw, G. J., Norby, M. M., & Ronning, R. R. (2004). Problem solving and 

critical thinking, 162–192. Retrieved from http://www.niacr.org/pages/about.htm 

Carson, J. (2007). A Problem With Problem Solving: Teaching Thinking Without Teaching 

Knowledge. Mathematics Educator, 17(2), 7–14. 

Central Board of Secondary Education. (2020). 21st Century Skill Handbook. Delhi: The 

Secretary, Central Board of Secondary Education, Shiksha Kendra, 2, Community Centre, 

Preet Vihar, Delhi - 110092. 

Çİftçİ, A., & Sami, M. (2020). Design thinking : Opinions and experiences of middle school 

students, 10, 961–1000. https://doi.org/10.14527/pegegog.2020.030 

Cohen, L., Manion, L., & Morrison, K. (2018). Research Method in Education (8th Editio). New 

York. Retrieved from http://library1.nida.ac.th/termpaper6/sd/2554/19755.pdf 

Creswell, J. W. (2012). Educational Research: Planning, Conducting, and Evaluating 

Quantitative and Qualitative Research (4th editio). 

Dwi Prastiwi, M., & Nurita, T. (2018). Kemampuan Pemecahan Masalah Pada Siswa Kelas Vii 

Smp. Pensa: Jurnal Pendidikan Sains, 6(02). 

Fitriani, A., Zubaidah, S., Susilo, H., & Al Muhdhar, M. H. I. (2020). The effects of integrated 

problem-based learning, predict, observe, explain on problem-solving skills and self-efficacy. 



Sofi Alfiani, 2021 
ENHANCING STUDENTS’ PROBLEM-SOLVING SKILLS THROUGH DESIGN THINKING IN LEARNING ENVIRONMENTAL 
POLLUTION 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Eurasian Journal of Educational Research, 2020(85), 45–64. 

https://doi.org/10.14689/ejer.2020.85.3 

Fraenkel, Jack R. ; Wallen, Norman E. ; Hyun, H. H. (2012). How to Design and Evaluate 

Research in Education. 

Girgin, D. (2021). A Sustainable Learning Approach : Design Thinking in. International Journal 

of Curriculum and Instruction, 13(July 2020), 359–382. 

Gunawan, G., Harjono, A., Kusdiastuti, M., & Herayanti, L. (2020). Improving Students ’ 

Problem-Solving Skills Using Inquiry Learning Model Combined with Advance Organizer, 

13(4), 427–442. 

Hadiansah, H., Safitri, T. A., & Suhada, I. (2019). Perbandingan Kemampuan Pemecahan Masalah 

Siswa Melalui Pembelajaran Berbasis Masalah Dan Pembelajaran Icare. Quagga : Jurnal 

Pendidikan Dan Biologi, 11(1), 1. https://doi.org/10.25134/quagga.v11i1.1525 

Hake, R. R. (1999). ANALYZING CHANGE/GAIN SCORES. Edukimia, 1(1), 1–4. 

https://doi.org/10.24036/ekj.v1.i1.a10 

Havill, J., & Havill, J. (2020). How to Solve It. Discovering Computer Science. 

https://doi.org/10.1201/9781003037149-1 

Hidayati, N., & Permana, D. (2019). Assessment Of Problem Solving Abilities And Student 

Learning Activities Based On Learning Tools : The Basis Of Problem Based Learning 

Development, 8(11), 453–456. 

Hulaikah, M., Degeng, I. N. S., Sulton, & Murwani, F. D. (2020). The effect of experiential 

learning and adversity quotient on problem solving ability. International Journal of 

Instruction, 13(1), 869–884. https://doi.org/10.29333/iji.2020.13156a 

IDEO. (2014). Design Thinking: Design Thinking for Educators. https://doi.org/10.1007/978-3-

642-13757-0 

Irwanto, Saputro, A. D., Rohaeti, E., & Prodjosantoso, A. K. (2018). Promoting critical thinking 

and Problem Solving Skills of Preservice Elementary Teachers through Process-Oriented 

Guided-Inquiry Learning (POGIL). International Journal of Instruction, 11(4), 777–794. 

https://doi.org/10.12973/iji.2018.11449a 

Kelley, D., & Brown, T. (2018). An introduction to Design Thinking. Iinstitute of Design at 

Stanford. https://doi.org/10.1027/2151-2604/a000142 

Keneilwe Munyai. (2016). Design Thinking : a Methodology Towards Sustainable Problem 

Solving in Higher. Eric, 306–310. Retrieved from https://eric.ed.gov/?id=ED571612 

Knight, A. (2020). TIMSS Risk‐Assessment Frameworks. Hacking Connected Cars. 

https://doi.org/10.1002/9781119491774.ch8 

Lee, J., Jung, Y., & Yoon, S. (2019). Fostering group creativity through design thinking projects 

LET ’ s Lab ( Leading Educational Technologists ’ Lab ). Knowledge Management & E-

Learning: An International Journal (KM&EL) ISSN 2073-7904, 11(3), 378–392. 



Sofi Alfiani, 2021 
ENHANCING STUDENTS’ PROBLEM-SOLVING SKILLS THROUGH DESIGN THINKING IN LEARNING ENVIRONMENTAL 
POLLUTION 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Li, W. T., Ho, M. C., & Yang, C. (2019). A design thinking-based study of the prospect of the 

sustainable development of traditional handicrafts. Sustainability (Switzerland), 11(18). 

https://doi.org/10.3390/su11184823 

Lor, R. R. (2017). Design Thinking in Education: A Critical Review of Literature. Asian 

Conference on Education and Psychology. 

Luka, I. (2020). Design Thinking in Pedagogy. Journal of Education Culture and Society, 5(2), 

63–74. https://doi.org/10.15503/jecs20142.63.74 

Martin, M. O., Mullis, I. V. S., Foy, P., & Hooper, M. (2016). TIMSS 2015 International Results 

in Science., 2015. Retrieved from http://timssandpirls.bc.edu/timss2015/international-results/ 

Matthews, J., & Wrigley, C. (2017). Design and Design Thinking in Business and Management 

Higher Education. Journal of Learning Design, 10(1), 41. 

https://doi.org/10.5204/jld.v9i3.294 

McCurdy, R. P., Nickels, M. L., & Bush, S. B. (2020). Problem-Based Design Thinking Tasks: 

Engaging Student Empathy in STEM. The Electronic Journal for Research in Science & 

Mathematics Education, 24(2), 22–55. 

Minium, E. W., King, B. M., & Bear, G. (1993). Statistical Reasoning in Psychological and 

Education. United State of America: John Wiley & Sons, Inc. 

Novitasari, N., Ramli, M., & Maridi. (2015). Mengukur problem solving skills siswa SMA pada 

mata pelajaran biologi. Jurnal Biologi Edukasi Edisi 14, 7(1), 1–6. Retrieved from 

http://www.jurnal.unsyiah.ac.id/JBE/article/view/5480 

Özreçberoğlu, N., & Çağanağa, Ç. K. (2018). Making it count: Strategies for improving problem-

solving skills in mathematics for students and teachers’ classroom management. Eurasia 

Journal of Mathematics, Science and Technology Education, 14(4), 1253–1261. 

https://doi.org/10.29333/ejmste/82536 

Panke, S. (2020). Design Thinking in Education: Perspectives, Opportunities and Challenges. 

Open Education Studies, 1(1), 281–306. https://doi.org/10.1515/edu-2019-0022 

Pendidikan, K., & Kebudayaan, D. A. N. (2014). Konsep dan Implementasi Kurikulum 2013. 

Razzouk, R., & Shute, V. (2012). What Is Design Thinking and Why Is It Important? Review of 

Educational Research, 82(3), 330–348. https://doi.org/10.3102/0034654312457429 

Samuels, P. (2015). Paired Samples t-test, (April 2014). 

Saputra, M. D., Joyoatmojo, S., Wardani, D. K., & Sangka, K. B. (2019). Developing critical-

thinking skills through the collaboration of Jigsaw model with problem-based learning model. 

International Journal of Instruction, 12(1), 1077–1094. 

https://doi.org/10.29333/iji.2019.12169a 

Sastiawan, R., Ruyani, A., & Karyadi, B. (2019). Kemampuan Pemecahan Masalah pada Siswa 

Kelas X MA Suka Negeri Begkulu Selatan Melalui Pembelajaran Berbasis Lingkungan. 

PENDIPA Journal of Science Education, 3(2), 84–89. 

https://doi.org/10.33369/pendipa.v3i2.7695 



Sofi Alfiani, 2021 
ENHANCING STUDENTS’ PROBLEM-SOLVING SKILLS THROUGH DESIGN THINKING IN LEARNING ENVIRONMENTAL 
POLLUTION 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Setiawan, A. R. (2020). What is The Best Way to Analyze Pre-Post Data? Adib, 151(234), 10–17. 

https://doi.org/10.1145/3132847.3132886 

Sipayung, T. N., & Anzelina, D. (2019). An analysis of students problem solving skills using a 

realistic mathematics approach on integers materials. Journal of Physics: Conference Series, 

1211(1). https://doi.org/10.1088/1742-6596/1211/1/012083 

Sukoriyanto, S., Nusantara, T., Subanji, S., & Chandra, T. D. (2016). Students’ Errors in Solving 

the Permutation and Combination Problems Based on Problem Solving Steps of Polya. 

International Education Studies, 9(2), 11. https://doi.org/10.5539/ies.v9n2p11 

Tjumano, D. (2018). Kerusakan Lingkungan Hidup Di Indonesia, 1–2. 

Valdez, J. E., & Bungihan, M. E. (2019). Problem-based learning approach enhances the problem 

solving skills in chemistry of high school students. Journal of Technology and Science 

Education, 9(3), 282–294. https://doi.org/10.3926/JOTSE.631 

Widodo, W., Rachmadiarti, F., & Hidayati, S. N. (2013). Ilmu Pengetahuan Alam Kelas 7 

Semester 2 Kementerian Pendidikan dan Kebudayaan Revisi 2017. Journal of Chemical 

Information and Modeling (Vol. 53). 

Wulandari, A. Y. R., Agustina, N., Hidayati, Y., & Tsulutsya, F. B. (2019). Increasing students’ 

problem-solving ability on the pressure concept through model-eliciting activities (MEAs). 

AIP Conference Proceedings, 2202(December). https://doi.org/10.1063/1.5141671 

Yang, C.-M. (2018). Applying Design Thinking as a Method for Teaching Packaging Design. 

Journal of Education and Learning, 7(5), 52. https://doi.org/10.5539/jel.v7n5p52 

Yusuf, M. (2010). Peningkatan hasil belajar matematika siswa melalui lembar kerja siswa (LKS) 

interaktif berbasis komputer di SMA Muhammadiyah 1 Palembang. Jurnal Pendidikan 

Matematika, 4(2), 34–44. Retrieved from 

https://ejournal.unsri.ac.id/index.php/jpm/article/view/816 

 Yuwono, A., & Indrajit, P. R. (2020). Pengantar Konsep Dasar Design Thinking. Yogyakarta: 

Penerbit ANDI 

 


