
151 
 

Daftar Pustaka 

Adhiyati, U. P. (2024). Penerapan Accelerated Learning dalam Meningkatkan Disposisi 

Matematik Siswa. Research and Development Journal Of Education, 10(1), 218–

227. 

Aflahah, S. (2022). Improving Student Digital Literacy Through The Religious Character 

in MTs Negeri 1 Sidrap. Al-Qalam Jurnal Penelitian Agama Dan Sosial Budaya, 

28(2). 

Ahmad, S. (2015). Teori Belajar Dan Pembelajaran Disekolah Dasar. Prenada Media. 

Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human 

Decision Processes, 50, 179–211. 

Allen, L. K., & Kendeou, P. (2024). ED-AI Lit: An Interdisciplinary Framework for AI 

Literacy in Education. Journal of Educational Computing Research, 62(5). 

Alvionita, F., Laurens, T., & Ayal, C. S. (2022). Analisis Kemampuan Berpikir Kreatif 

Dan Disposisi Matematis Siswa Smp Negeri 2 Kairatu Dalam Menyelesaikan Materi 

Sistem Persamaan Linier Dua Variabel. Science Map Journal, 4(1), 31–39. 

https://doi.org/10.30598/jmsvol4issue1pp31-39 

Amabile, T. M. (1996). Creativity in Context: Update to The Social Psychology of 

Creativity. Westview Press. 

Apriliani, I. (2024). Tingkat Artificial Intelligence Literacy Mahasiswa Pendidikan Kimia 

Universitas Islam Negeri Syarif Hidayatullah Jakarta. Universitas Islam Negeri 

Syarif Hidayatullah. 

Arikunto. (2012). Prosedur Penelitian: Suatu Pendekatan Praktik. Rineka Cipta. 

Ariyani, O. W., & Prasetyo, T. (2020). Jurnal basicedu. Jurnal Basicedu,. Jurnal 

Basicedu, 5(5), 3(2), 524–532. https://journal.uii.ac.id/ajie/article/view/971 

Asrol, L. D., Rifma, & Syahril. (2022). Evaluasi Literasi Kecerdasan Buatan Definisi. 

Cybernetics: Journal Educational Research and Sosial Studies, 3(3), 1–10. 

Astria, R., & Kusuma, A. B. (2023). Analisis Pembelajaran Berdiferensiasi Untuk 

Meningkatkan Kemampuan Berpikir Kreatif Matematis. Proximal: Jurnal 

Penelitian Matematika Dan Pendidikan Matematika, 6(2), 112–119. 

https://doi.org/10.30605/proximal.v6i2.2647 

Audrin, C., & Audrin, B. (2022). Key Factors in Digital Literacy in Learning and 

Education: A Systematic Literature Review Using Text Mining. Education and 

Information Technologies, 27(6), 7395–7419. 

https://doi.org/https://doi.org/10.1007/s10639-021-10832-5 

Awang, H., & Ramly, I. (2018). Creative Thingking Skill Approach Trough Problem 

Based Learning: Pedagogy and Practice in the Engineering Classroom Internasional. 

Journal of Human and Social Science, 3(1), 18–23. 

Azwar, S. (2012). Metode penelitian. Pustaka Pelajar. 

Azwar, S. (2017). Penyusunan Skala Psikologi (2nd ed.). Pustaka Pelajar. 

Badan Standar, Kurikulum,  dan A. P. (2025). Rapor Publik Asesmen Nasional 2024. 

Baer, J. (1993). Creativity and Divergent Thinking: A Task Specific Approach. Lawrence 

Erlbaum Associates Publisher. 

Bandura, A. (1986). Social foundations of thought and action : A social cognitive theory. 

PrenticeHall. 

Bawden, D. (2008). Origins and concepts of digital literacy. Digital Literacies: Concepts, 

Policies and Practices, 30, 17–32. 

Beghetto, R. A., & Zhao, Y. (2022). Democratizing Creative Educational Experiences. 

Sage Jourmal, 46(1). 



152 
 

Bell, S. (2010). Project-based learning for the 21st century: Skills for the future. The 

Clearing House, 83(2), 39–43. 

Bewersdorff, A., Nerdel, C., & Zhai, X. (2025). How AI Literacy Correlates with 

Affective, Behavioral, Cognitive and Contextual Variables: A Systematic Review. 

Computers and Education: Artificial Intelligence, 9. 

Blanco, Q. A., Carlota, M. L. M., Nasibog, A. J. B., Rodriguez, B. C., Saldaña, X. V. R., 

Vasquez, E. C. R., & Gagani, F. S. (2020). Probing on the Relationship between 

Students’ Self-Confidence and SelfEfficacy while Engaging in Online Learning 

amidst COVID-19. Journal La Edusci, 1(4). 

https://doi.org/10.37899/journallaedusci.v1i4.220 

Bock, G. W., Zmud, R. W., Kim, Y. G., & Lee, J. N. (2005). Behavioral Intention 

Formation in Knowledge Sharing: Examining the Roles of Extrinsic motivators, 

Social Psychological Forces and Organizational Clmate. Management Information 

Systems (MIS Quarterly), 29(1), 87–111. 

Bruner, J. S. (1960). The Process of Education. Harvard University Press. 

Burgsteiner, H., Kandlhofer, M., & Steinbauer, G. (2016). IRobot: Teaching the Basics 

of Artificial Intelligence in High Schools. Proceedings of the Sixth Symposium on 

Educational Advances in Artificial Intelligence, 30(1). 

Carolus, A., Koch, M. J., Straka, S., Latoschik, M. E., & Wienrich, C. (2023). MAILS - 

Meta AI literacy scale: Development and testing of an AI literacy questionnaire 

based on well-founded competency models and psychological change- and 

metacompetencies. Computers in Human Behavior: Artificial Humans, 1(2). 

https://doi.org/10.1016/j.chbah.2023.100014 

Casal-Otero, L., Catala, A., Fernández-Morante, C., Taboada, M., Cebreiro, B., & Barro, 

S. (2023). AI Literacy in K-12: A Systematic Literature Review. International 

Journal of STEM Education, 10(29). 

Celik, I. (2023). Towards Intelligent- TPACK: An Empirical Study on Teachers’ 

Professional Knowledge to Ethically Integrate Artificial Intelligence (AI)- Based 

Tools Into Education. Computers in Human Behavior, 138. 

Černý, M. (2024). University Students’ Conceptualisation of AI Literacy: Theory and 

Empirical Evidence. Social Sciences, 13(3). 

Chiu, T. K., & Chai, C. S. (2020). Sustainable Curriculum Planning for Artificial 

Intelligence Education: A Self-Determination Theory Perspective. Sustainability, 

12(14). https://doi.org/https://doi.org/10.3390/su12145568 

Chiu, T. K., Meng, H., Chai, C. S., King, I., Wong, S., & Yam, Y. (2021). Creation and 

Evaluation of a Pretertiary Artificial Intelligence (AI) Curriculum. IEEE 

Transactions on Education, 65(1), 30–39. 

https://doi.org/https://doi.org/10.1109/TE.2021.3085878 

Chu, X. (2025). More ICT, More Creativity? A fsQCA Study on Configurational 

Pathways to Students’ Creative Thinking in PISA 2022. International Journal of 

Educational Research, 134, 102802. https://doi.org/10.1016/j.ijer.2025.102802 

Citrawati, R., & Walida, S. El. (2025). Analisis Kemampuan Berpikir Kreatif Ditinjau 

dari Self Efficacy Matematis Peserta Didik Melalui Model Project Based Learning 

(PjBL) Berbasisi AI Pada Materi Bangun Ruang Kelas VIII SMPIT As-Salam 

Malang. Jurnal Penelitian, Pendidikan Dan Pembelajaran, 20(13), 1–6. 

Coşgun Ögeyik, M. (2022). Using Bloom’s Digital Taxonomy as a Framework to 

Evaluate Webcast Learning Experience in the Context of Covid- 19 Pandemic. 

Education and Information Technologies, 27(8), 11219 –11235. 



153 
 

Costa, A. L., & Kallick, B. (2000). Discovering and Exploring Habits of Mind. ASCD. 

Dahlan, S. (2008). Statistik untuk Kedokteran dan Kesehatan. Salemba Medika. 

Deci, E. L., & Ryan, R. M. (2000). The “What” and “Why” of Goal Pursuits: Human 

Needs and the Self-Determination of Behavior. Psychological Inquiry, 11(4), 227–

268. https://doi.org/https://doi.org/10.1207/S15327965PLI1104_01 

Dewantara, B. A., & Dewi, L. K. (2025). Generative AI dalam Pembelajaran Mahasiswa: 

Antara Inovasi Pendidikan dan Integritas Akademik. JIIP (Jurnal Ilmiah Ilmu 

Pendidikan), 8(7). 

Diantama, S. (2023). Pemanfaatan Artificial Intelegent (Ai) Dalam Dunia Pendidikan. 

Jurnal Teknologi Pendidikan, 1(1), 8–14. 

Direktorat Pembelajaran dan Kemahasiswaan. (2024). Panduan Penggunaan Generative 

Artificial Intelegence (GenAI) Pada pembelajaran di Perguruan Tinggi. 

Druga, S., Vu, S. T., Likhith, E., & Qiu, T. (2019). Inclusive AI Literacy for Kids Around 

the World. Procedings of FabLearn, 104–111. 

Duli, N. (2019). Metodologi Penelitian Kuantitatif: Beberapa Konsep Dasar Untuk 

Penulisan Skripsi & Analisis Data Dengan SPSS. Deepublish. 

Dwivedi, Y. K. dkk. (2023). So What if ChatGPT Wrote it? Multidisciplinary 

Perspectives on Opportunities, Challenges and Implications of Generative 

Conversational AI for Research, Practice and Policy. International Journal of 

Information Management, 71. https://doi.org/10.1016/j.ijinfomgt.2023.102642 

Elgarhy, S. D., & Alotaibi, S. (2015). Beyond Subjective Norms and Passion: The 

Interplay of Self-efficacy, Intention, Psychological Capital, and Firms Performance 

in Shaping Entrepreneurial Persistence Behavior. Tourism and Hospitality 

Research. https://doi.org/https://doi.org/10.1177/14673584251331391 

Eva, L. M., Mailizar, R., & Nengsih. (2023). Pengaruh Disposisi Matematis Terhadap 

Kemampuan Berpikir Kreatif Matematika. Prosiding Diskusi Panel Nasional 

Pendidikan Matematika, 9(80), 345–350. 

Fadhilaturrahmi, & Ananda, R. (2025). AI-Powered E-Modules for Mathematics 

Learning: Impact on Elementary School Students’ Mathematical Disposition. 

Indonesian Journal of International Development, 6(2). 

https://doi.org/https://doi.org/10.59672/ijed.v6i2.4910 

Fauziyati, W. R. (2023). Dampak Penggunaan Artificial Intelegence (AI) dalam 

Pembelajaran Pendidikan Agama Islam. Jurnal Review Pendidikan Dan 

Pengajaran, 6(4), 2180–2187. 

http://journal.universitaspahlawan.ac.id/index.php/jrpp/article/view/21623 

Fu, Y., Weng, Z., & Wang, J. (2025). Examining AI Use in Educational Contexts: A 

Scoping Meta-Review and Bibliometric Analysis. International Journal of Artificial 

Intelligence in Education, 35, 1388–1444. 

Griffin, P., & Care, E. (2014). Assessment and Teaching of 21st Century skills: Methods 

and Approach. Springer. 

Guilford, J. P. (1950). Creativity. American Psychologist, 5(9), 444–454. 

https://doi.org/https://doi.org/10.1037/h0063487 

Habib, S., Vogel, T., Anli, X., & Thorne, E. (2024). How Does Generative Artificial 

Intelligence Impact Student Creativity ? Journal of Creativity, 34(1), 1–7. 

https://doi.org/10.1016/j.yjoc.2023.100072 

Haidir, H., Muhamad, T., Roviati, R., Evi, E., & Deka, D. (2024). Penerapan Chat GPT 

dalam Pembelajaran Biologi. Jurnal Sosial Teknologi, 4(3), 182–189. 

https://doi.org/10.59188/jurnalsostech.v4i3.1064 



154 
 

Hakim, A. R. (2019). Menumbuhkembangkan Kemampuan Disposisi Matematis Siswa 

dalam Pembelajaran Matematika. Prosiding Diskusi Panel Nasional Pendidikan 

Matematika, 5(80), 555–564. 

Han, X., Hu, F., Xiong, G., Liu, X., Gong, X., Niu, X., Shi, W., & Wang, X. (2018). 

Design of AI + Curriculum for Primary and Secondary Schools in Qingdao. ACM 

Could and Autonomic Computing Conference. 

Hargrove, R. A., & Nietfeld, J. L. (2015). The Impact of Metacognitive Instruction on 

Creative Problem Solving. The Journal of Experimental Education, 83(3), 37–41. 

https://doi.org/10.1080/00220973.2013.876604 

Harimurti, S. M., Rahayu, E. D., Yuriandala, Y., Koeswandana, N. A., Sugiyanto, R. A. 

L., Perdana, M. P. G. P., Sari, A. W., Putri, N. A., Putri, L. T., & Sari, C. G. (2020). 

Pengolahan Sampah Anorganik: Pengabdian Masyarakat Mahasiswa pada Era 

Tatanan Kehidupan Baru. Prosiding Konferensi Nasional Pengabdian Kepada 

Masyarakat Dan Corporate Social Responsibility (PKM-CSR), 3, 565–572. 

https://doi.org/10.37695/pkmcsr.v3i0.883 

Heigl, R. (2025). Generative Artificial Intelligence in Creative Contexts: a Systematic 

Review and Future Research Agenda. Management Review Quarterly, 76, 955–992. 

Hendriana, H., Rohaeti, E. E., & Sumarmo, U. (2017). Hard Skills dan Soft Skills 

Matematik Siswa. Refika Aditama. 

Hensley, N. (2020). Eucating for Sustainable Development: Cultivating Creativity 

Through Mindfulness. Journal of Cleaner Production, 243. 

Hidi, S., & Renninger, K. A. (2006). The Four-Phase Model of Interest Development. 

Educational Psychologist, 41(2), 111–127. 

Holmes, W., & Tuomi, I. (2022). State of the Art and Practice in AI in Education. Eur J 

Educ, 1–29. 

Holzner, N., Maier, S., & Feuerriegel, S. (2025). Generative AI and Creativity: A 

Systematic Literature Review and Meta-Analysis. Arxiv. 

https://doi.org/https://doi.org/10.48550/arXiv.2505.17241 

How, M.-L., & Hung, W. L. D. (2019). Educing AI-Thinking in Science, Technology, 

Engineering, Arts, and Mathematics (STEAM) Education. Education Sciences, 

9(184), 1–41. 

IEA. (2016). TIMSS 2015 International Results in Mathematics. 

https://timssandpirls.bc.edu/timss2015/international-results/ 

Jobin, A., Ienca, M., & Vayena, E. (2019). The Global Landscape of AI Ethics 

Guidelines. Nature Machine Intelligence, 1(9), 389–399. 

https://doi.org/https://doi.org/10.1038/s42256-019-0088-2 

Joklitschke, J., Rott, B., & Schindler, M. (2021). Notions of Creativity in Mathematics 

Education Research: a Systematic Literature Review. International Journal of 

Science and Mathematic Education, 20, 1161–1181. 

Judijanto, L., Selviana, R., Rahmawati, E., Magdalena, L., Amilia, I. K., Fanani, M. Z., 

Yusufi, A., Sudipa, I. G. I., Prasetyo, D., Nampira, A. A., & Putra, B. P. P. (2025). 

Optimalisasi ChatGPT: Panduan dan Penerapan untuk Belajar, Mengajar, dan 

Membuat Konten Tanpa Batas. Green Pustaka Indonesia. 

Kandlhofer, M., Steinbauer-Wagner, G., Hirschmugl-Gaisch, S., & Huber, P. (2016). 

Artificial Intelligence and Computer Science in Education: From Kindergarten to 

University. IEEE Frontiers in Education Conference (FIE), 1–9. 

Kashdan, T. B., Stiksma, M. C., Disabato, D. J., & Dkk. (2018). The Five-Dimensional 

Curiosity Scale Revised (5DCR): Briefer Subscales While Separating Overt and 



155 
 

Covert Social Curiosity. Journal of Personality Assessment, 102(5), 577–593. 

https://doi.org/https://doi.org/10.1080/00223891.2018.1455988 

Kell, H. J., & Motowidlo, S. J. (2012). Deconstructing Organizational Commitment: 

Associations Among Its Affective and Cognitive Components, Personality 

Antecedents, and Behavioral Outcomes. Journal of Applied Social Psychology, 

42(1), 213 –251. 

Kementerian Agama Republik Indonesia. (2019a). Keputusan Menteri Agama Republik 

Indonesia Nomor 183 Tahun 2019 tentang Kurikulum Pendidikan Agama Islam dan 

Bahasa Arab pada Madrasah. 

Kementerian Agama Republik Indonesia. (2019b). Keputusan Menteri Agama Republik 

Indonesia Nomor 184 Tahun 2019 tentang Pedoman Implementasi Kurikulum pada 

Madrasah. Kementerian Agama Republik Indonesia. 

https://dki.kemenag.go.id/informasi/keputusan-menteri-agama-republik-indonesia-

nomor-183-tahun-2019-tentang-kurikulum-pai-dan-bahasa-arab-pada-madrasah 

Kementerian Agama Republik Indonesia. (2024). Asesmen Kompetensi Madrasah 

Indonesia (AKMI). https://madrasahreform.kemenag.go.id/read/diseminasi-hasil-

akmi-2024--komitmen--kemenag-hadirkan-pendidikan-islam-berdaya-saing-tinggi-

songsong-indonesia-emas-2045 

Kementerian Pendidikan, Kebudayaan, R. dan T. R. I. (2022). Peraturan Menteri 

Pendidikan, Kebudayaan, Riset, dan Teknologi Republik Indonesia Nomor 16 Tahun 

2022 tentang Standar Proses pada Pendidikan Anak Usia Dini, Jenjang Pendidikan 

Dasar, dan Jenjang Pendidikan Menengah. 

https://peraturan.go.id/id/permendikbudristek-no-16-tahun-2022 

Kilpatrick, J., Swafford, J., & Findell, B. (2001). Adding It Up: Helping Children Learn 

Mathematics. National Academy Press. 

Kim, H. L., & Han, J. (2019). Do Employees in a “Good” Company Comply Better with 

Information Security Policy? A Corporate Social Responsibility Perspective. 

Information Technology & People, 32(4), 858–875. 

Kim, M., & Choi, D. (2018). Development of Youth Digital Citizenship Scale and 

Implication for Educational Setting. Journal of Educational Technology & Society, 

21(1), 155–171. 

Kong, S. C., Cheung, M. Y. W., & Zhang, G. (2021). Evaluation of an Artificial 

Intelligence Literacy Course for University Students with Diverse Study 

Backgrounds. In Computers And Education: Artificial Intelegence, 2. 

Kong, S. C., Cheung, W. M. Y., & Zhang, G. (2022). Evaluating Artificial Intelligence 

Literacy Courses for Fostering Conceptual Learning, Literacy and Empowerment in 

University Students: Refocusing to Conceptual Building. Computers in Human 

Behavior Reports, 7(100223.). 

https://doi.org/https://doi.org/10.1016/j.caeai.2021.100026 

Kovanovic, V., Gasevi, D., Joksimovi, S., Hatalab, M., & Adesopec, O. (2015). Analytics 

of Communities of Inquiry : Effects of Learning Technology Use on Cognitive 

Presence in Asynchronous Online Discussions. Preprint Submitted to Internet and 

Higher Education. 

Kunto, Y. S., & Hasana, S. N. (2006). Analisis CHAID Sebagai Alat Bantu Statistika 

Untuk Segmentasi Pasar (Studi Kasus pada Koperasi Syari’ah Al-Hidayah). Jurnal 

Manajamen Pemasaran, 1(2), 88–98. 

Kurniawan, H., U, A. S. W., & Tambunan, R. W. (2024). Potensi AI dalam Meningkatkan 

Kreativitas dan Literasi dalam Pembelajaran Bahasa Indonesia. Jurnal Ahli Muda 



156 
 

Indonesia, 5(1), 8–15. 

Kusumastuti, A., Khoiron, A. M., & Achmadi, T. A. (2020). Metode Penelitian 

Kuantitatif. Deepublish. 

Larson, L. C., & Miller, T. N. (2021). 21st Century Skills: Prepare Students for the Future. 

Kappa Delta Pi Record, 47(3), 121–123. 

Laverdho, M. R., Wanto, D., Asri,  karolina, & Sutarto, S. (2024). Inovasi Guru PAI DAN 

Implikasinya Terhadap Kemampuan Berpikir Kreatif Peserta Didik di SMA 4 

REJANG LEBONG. Institut Agama Islam Negeri Curup. 

Lee, I., Ali, S., Zhang, H., DiPaola, D., & Breazeal, C. (2021). Developing Middle School 

Students’ AI Literacy. Proceedings of the 52nd ACM Technical Symposium on 

Computer Science Education. 

Lestari, E. K., & Yudhanegara, M. R. (2015). Penelitian Pendidikan Matematika. Refika 

Aditama. 

Lin, P. Y., Chai, C. S., Jong, M. S. Y., Dai, Y., Guo, Y., & Qin, J. (2021). Modeling the 

Structural Relationship Among Primary Students’ Motivation to Learn Artificial 

Intelligence. Computers and Education: Artificial Intelligence, 2(100006). 

https://doi.org/https://doi.org/10.1016/j.caeai.2020.100006 

Lintner, T. (2024). A Systematic Review of AI Literacy Scales. NPJ Science of Learning, 

9(50). 

Liu, C. J., & Yang, S. C. (2012). Applying The Practical Inquiry Model to Investigate the 

Quality of Students’ Online Discourse in an Information Ethics Course Based on 

Bloom’s Teaching Goal and Bird’s 3C Model. Computers & Education, 59(2), 466–

480. 

Liu, S. (2025). Intrinsic Motivation and Student Engagement in Classroom Learning 

Environment in a Selected School in China: Towards Classroom-Enhanced Learning 

Program. International Journal of Social Science and Human Research, 8(2). 

https://doi.org/https://doi.org/10.47191/ijsshr/v8-i2-14 

Long, D., & Magerko, B. (2020). What is AI Literacy? Competencies and Design 

Considerations. CHI ’20: Proceedings of the 2020 CHI Conference on Human 

Factors in Computing Systems, 1–16. 

Lowyck, J., & Pöysä, J. (2001). Design of collaborative learning environments. 

Computers in Human Behavior, 17(5–6), 507–516. 

Ma’fud, S., & Abidin, Z. (2025). Analisis Literasi AI Siswa Terhadap Prestasi dan 

Motivasi Belajar Biologi Siswa Tingkat Menengah Atas. Jurnal Pendidikan 

Indonesia, 6(2), 844. https://doi.org/10.59141/japendi.v6i2.7234 

Maemunah, A., & Winarso, W. (2019). Pengaruh Kecerdasan Logis Matematis Terhadap 

Disposisi Matematis Siswa. Jurnal Review Pembelajaran Matematika, 4(1), 48–57. 

https://doi.org/10.15642/jrpm 

Mahmudi, A. (2010). Pengaruh Pembelajaran dengan Strategi MHM Berbasis Masalah 

terhadap Kemampuan Berpikir Kreatif, Kemampuan Pemecahan Masalah, dan 

Disposisi Matematis, serta Persepsi terhadap Kreativitas. Universitas Pendidikan 

Indonesia. 

Mahmudi, A., & Ardi Saputro, B. (2016). Analisis Pengaruh Disposisi Matematis, 

Kemampuan Berpikir Kreatif, dan Persepsi pada Kreativitas terhadap Kemampuan 

Pemecahan Masalah Matematis. Mosharafa: Jurnal Pendidikan Matematika, 5(3), 

205–212. https://doi.org/10.31980/mosharafa.v5i3.408 

Majidah, N., Maulana, A., Nooraida, D., Yanti, R., & Mulyani, S. (2024). Implementasi 

Kurikulum Merdeka Terhadap Keterampilan Berpikir Kreatif Siswa di SDN Alalak 



157 
 

Tengah 2. MARAS: Jurnal Penelitian Multidisplin, 2(3), 1226–1235. 

Mambu, J. G. Z., Pitra, D. H., Rizki, A., Ilmi, M., Nugroho, W., Leuwol, N. V, Muh, A., 

& Saputra, A. (2023). Pemanfaatan Teknologi Artificial Intelligence (AI) Dalam 

Menghadapi Tantangan Mengajar Guru di Era Digital. Journal on Education, 6(1), 

2689–2698. https://www.jonedu.org/index.php/joe/article/view/3304 

Marisda, D. H., Hamid, Y. H., & Riskawati. (2022). Assessment Fluency of Thinking, 

Flexibility, dan Elaboration Calon Guru Fisika: Desain dan Validitas. Jurnal 

Teknologi Pendidikan1, 11(2), 136–142. 

https://doi.org/https://doi.org/10.32832/tek.pend.v11i2.6014 

Marra, R., Bogue, B., & Rodgers, K. (2007). Self-efficacy of Women Engineering 

Students? Three Years of Data at U.S. Institutions. 

Mauludin, R., & Eko Subekti, F. (2023). Kemampuan Berpikir Kreatif Siswa Ditinjau 

Dari Disposisi Matematis. Jurnal Lebesgue : Jurnal Ilmiah Pendidikan Matematika, 

Matematika Dan Statistika, 4(2), 1311–1319. https://doi.org/10.46306/lb.v4i2.270 

Meivawati, E., Khatimah, H., Anas, M., & Dewi, W. K. (2025). Optimalisasi Penggunaan 

Chat GPT dan Gemini AI dalam Pembelajaran di Madrasah Ibtidaiyah DDI Polewali 

Mandar. PABITARA Jurnal Pengabdian Masyarakat, 4(1). 

Microsoft. (2023). Responsible and Trusted AI. https://learn.microsoft.com/en-

us/azure/cloud-adoption-framework/innovate/best-practices/trusted-ai 

Misbahuddin, & Iqbal, H. (2013). Analisis Data Penelitian Dengan Statistika (2nd ed.). 

PT Bumi Aksara. 

Montenegro-Rueda, M., Fernández-Cerero, J., Fernández-Batanero, J. M., & López-

Meneses, E. (2023). mpact Of The Implementation Of Chatgpt In Education: A 

Systematic Review. In Computers, 12(8). 

Muhtadi, D., & Sukirwan. (2017). Implementasi Pendidikan Matematika Realistik (PMR) 

Untuk Meningkatkan Kemampuan Berpikir Kreatif Matematik dan Kemandirian 

Belajar Peserta Didik. Jurnal Mosharafa, 6(1). 

Murcahyanto, H. (2023). Penerapan Media Chat GPT pada Pembelajaran Manajemen 

Pendidikan terhadap Kemandirian Mahasiswa. Edumatic: Jurnal Pendidikan 

Informatika, 7(1), 115–122. 

Murni, A. (2018). Metakognisi dalam Pembelajaran Matematika. Jurnal Prinsip 

Pendidikan Matematika, 1(2). 

https://doi.org/https://doi.org/10.33578/prinsip.v1i2.23 

Mursidik, E. M., Samsiyah, N., & Rudyanto, H. E. (2015). Kemampuan Berpikir Kreatif 

dalam Memecahkan Masalah Matematika Open-Ended Ditinjau dari Tingkat 

Kemampuan Matematika pada Siswa Sekolah Dasar. PEDAGOGIA: Journal of 

Education, 4(1), 23–33. 

Nadhiroh, S. U. (2022). Kemampuan Berpikir Kreatif dalam Pembelajaran Matematika 

berdasarkan Aspek Munandar. Journal of Education and Teaching (JET), 4(1). 

Nasrudin, J. (2019). Metodologi Penelitian Pendidikan. PT. Kencana. 

Nasution, Z., Amini, A., & Prasetia, I. (2023). Efektivitas Implementasi Pendidikan 

Karakter Berbasis Literasi Abad 21 di MTs Negeri 2 Labuhanbat. Jurnal Manajemen 

Kependidikan Dan Keislaman, 12(2). 

NCTM. (1989). Curriculum and Evaluation Standards for School Mathematics. 

http://www.nctm.org/focalpoints 

NCTM. (2000). Principle and Standards for School Mathematics. USA: The National 

Councilof Theachers Mathematics, Inc. 

Ng, D., Leung, J. K. L., Chu, S. K. W., & Qiao, M. S. (2021). Conceptualizing AI 



158 
 

Literacy: An Exploratory Review. Computers and Education: Artificial Intelligence, 

2(100041). 

Ng, D. T. K., Leung, J. K. L., Chu, S. K. W., & Qiao, M. S. (2021). Conceptualizing AI 

literacy: An Exploratory Review. Computers and Education: Artificial Intelligence, 

2. https://doi.org/10.1016/j.caeai.2021.100041 

Ng, D. T. K., Wu, W., Chu, S. K. W., & Leung, J. K. L. (2023). Artificial Intelligence 

(AI) Literacy Questionnaire with Confirmatory Factor Analysis. In 2023 IEEE 

International Conference on Advanced Learning Technologies (ICALT), 233–235. 

https://doi.org/https://doi.org/10.1109/ICALT58122.2023.00074 

Ng, D. T. K., Wu, W., Leung, J. K. L., Chiu, T. K. F., & Chu, S. K. W. (2023). Design 

and Validation of the AI Literacy Quitionnaire: The Affective, Behavioural, 

Cognitive and Ethical Approach. British Journal of Educational Technology, 55(3). 

Nopriana, T. (2015). Disposisi Matematis Siswa Melalui Model Pembelajaran Van Hiele. 

Jurnal Pendidikan Matematika & Matematika Universitas Muhammadiyah Jakarta, 

1(2), 80–94. 

NRC. (2001). Adding it up: Helping Children Learn Mathematics. National Academies 

Press. 

Nuraeni, S., & Kusuma, A. B. (2020). Peningkatan Kemampuan Berpikir Kreatif Dan 

Disposisi Matematis Siswa Melalui Ctl Dengan Teknik Probing-Prompting Smp 

Negeri 1 Kembaran. JURNAL SILOGISME : Kajian Ilmu Matematika Dan 

Pembelajarannya, 5(1), 44. https://doi.org/10.24269/silogisme.v5i1.1920 

Nurfadilah, P., & Afriansyah, E. A. (2022). Analisis Gesture Matematis Siswa dalam 

Menyelesaikan Soal Open-Ended. Journal of Authentic Research on Mathematics 

Education (JARME), 4(1), 14–29. https://doi.org/10.37058/jarme.v4i1.4246 

Nuryadi, Astuti, T. D., Utami, E. S., & Budiantara, M. (2017). Dasar- dasar Statistik 

Penelitian (1st ed.). Sibuku Media. 

OECD. (2023). PISA 2022 Results (Volume I): The State of Learning and Equity in 

Education. https://doi.org/10.1787/53f23881-en 

OECD. (2024). PISA 2022 Results (Volume III): Creative Minds, Creative Schools. 

OECD Publishing. 

OECD. (2025). Seven Questions About Creativity and Creative Thinking. 

Pagarra, H. (2016). Peningkatan Hasil Belajar Matematika Melalui Model Pembelajaran 

Problem Solving pada Siswa Kelas V SDN Kakatua. Jurnal Publikasi Pendidikan, 

6(3). 

Piaget, J., & Inhelder, B. (1972). The Psychology of the Child. Basic Books. 

Pohan, L. A., Maulina, J., Hasanah, U., & Hardianti, T. (2018). Investigating the 

Relationship between Students’ Interest and Intrinsic Motivation with Curiosity in 

Learning Science. Proceedings of the 7th International Conference on 

Multidisciplinary Research (ICMR). 

Puspitarini, D. A. (2024). Pengaruh Model Pembelajaran Kooperatif Think Pair Share 

Terhadap Konsep Matematika Ditinjau dari Disposisi Matematis Kelas VIII Rayon 

VII SMP/MTs Islam KOTA Denpasar Bali. Universitas Pendidikan Ganesha. 

Putri, D. (2021). Kontribusi Disposisi Matematis Siswa terhadap hasil Belajar Pada 

Masa Covid-19 dalam Pembelajaran Online di SMAN 1Rambatan. Universitas 

Islam Negeri Mahmud Yunus Batusangkar. 

Rahimi, R., Saputra, R., Suroto, S., & Adan, N. S. B. M. (2025). Implementation of 

Digital Literacy in Islamic Education: Teachers Strategies for Character Building in 

the Era of Growing Social Media Use. Fitrah: Journal of Islamic Education, 6(1). 



159 
 

Rahmawati, I. D. (2024). Dampak Penggunaan Chat GPT Dalam Menyelesaikan 

Masalah Matematika Terhadap Perilaku Belajar Mahasiswa Prodi Tadris 

Matematika. IAIN Kediri. 

Rais, M. R. (2022). Kepercayaan Diri (Self Confidence) Dan Perkembangannya Pada 

Remaja. Jurnal Pendidikan Dan Konseling, 12(1), 40–47. 

https://doi.org/10.30829/alirsyad.v12i1. 

Reynaldi, R., Sugiatno, & Astuti, D. (2016). Kemampuan Berpikir Kreatif Matematis 

Siswa Dikaji dari Tingkat Disposisi Matematis di Madrasah Aliyah. Jurnal 

Pendidikan Dan Pembelajaran Katulistiwa, 5(10), 1–15. 

Rogaten, J., Rienties, B., Sharpe, R., Cross, S., Whitelock, D., Lygo- Baker, S., & 

Littlejohn, A. (2019). Reviewing Affective, Behavioural and Cognitive Learning 

Gains in Higher Education. Assessment & Evaluation in Higher Education, 44(3), 

321–337. https://doi.org/10.1080/02602938. 2018.1504277 

Rona. (2021). Mendeskripsikan Prosedur Pelaksanaan Tes. Edukatif, 7(1), 37–41. 

Ruxton, G. D., & Beauchamp, G. (2008). Time for Some a Priori Thinking About Post 

Hoc Testing. Behavioral Ecology, 19(3), 690–693. 

https://doi.org/10.1093/beheco/arn020 

Ryan, R. M., & Deci, E. L. (2000). Self-Determination Theory and the Facilitation of 

Intrinsic Motivation, Social Development, and Well-Being. American Psychologist, 

55(1), 68–78. 

Sagita, A., Wahyudin, E., Latiefah, L., Ramdhan, R. M., & Padilah, T. (2023). Strategi 

Membangun Kolaborasi Dalam Penelitian Tindakan Kelas. Jurnal Kreativitas 

Mahasiswa, 1(1). 

Saharani, T., & Abadi, A. M. (2024). Improving Students’ Mathematical Disposition In 

Mathematics Learning: A Systematic Literature Review. International Journal of 

Multicultural and Multireligious Understanding, 11(8). 

Sari, N. (2023). Pola Disposisi Matematis dalam Mengembangkan Kemampuan 

Metakognisi Siswa SMP Negeri 3 Pinrang. IAIN Parepare. 

Searson, M., Hancock, M., Soheil, N., & Shepherd, G. (2015). Digital Citizenship Within 

Global Contexts. Education and Information Technologies, 20, 729–741. 

Setianingsih, L., & Purwoko, R. Y. (2019). Kemampuan Berpikir Kreatif Siswa SMP 

dalam Menyelesaikan Soal Open Ended. Jurnal Review Pembelajaran Matematika, 

4(2). 

Setiawan, A., & Luthfiyani, U. K. (2023). Penggunaan ChatGPT Untuk Pendidikan di 

Era Education 4.0: Usulan Inovasi Meningkatkan Keterampilan Menulis. Jurnal 

Petisi (Pendidikan Teknologi Informasi ), 4(1), 49–58. 

Setiawan, D. (2024). Peran Guru dan Siswa dalam Menggunakan Chat GPT (Generatif 

Pre-Training Transformer) dalam Implementasi Pendidikan. Krida Cendekia, 3(1), 

1–5. 

Sheeran, P., Orbell, S., & Trafimow, D. (1999). Does the Temporal Stability of 

Behavioral Intentions Moderate Intention-Behavior and Past Behavior-Future 

Behavior relations? Personality and Social Psychology Bulletin, 25(4), 724–734. 

https://doi.org/https://doi.org/10.1177/0146167299025006007 

Sinaga, D. (2014). Buku Ajar Statistik Dasar. Uki Press. 

Siregar, R. . K. I., & Hasratuddin. (2020). engembangan Perangkat Pembelajaran 

Berbasis Pendekatan Realistik untuk Meningkatkan Kemampuan Berpikir Kreatif 

dan Self-Efficacy Siswa SMP. Jurnal Pendidikan Glasser, 4(1), 45–64. 

Siswono, T. Y. E. (2016). Berpikir Kritis dan Berpikir Kreatif sebagai Fokus 



160 
 

Pembelajaran Matematika. Seminar Nasional Matematika Dan Pendidikan 

Matematika (Senatik 1), 11–16. 

Sitorus, S. (2021). Penelitian Tindakan Kelas Berbasis Kolaborasi (Analisis Prosedur, 

Implementasi dan Penulisan Laporan). AUD Cendekia, 1(3), 200–213. 

Soeviatulfitri, & Kashardi. (2020). Kemampuan Berpikir Kreatif Matematis Siswa 

melalui Model Problem Based Learning (PBL) dan Model Pembelajaran Osborn di 

SMP. Jurnal Pendidikan Matematika Raflesia, 5(3), 35–43. 

Sopia, N., Sugiatno, S., & Hartoyo, A. (2019). Pengembangan Pemahaman Konseptual 

Dan Disposisi Matematis Siswa Melalui Penerapan Pendekatan Problem Solving Di 

Sma. J-PiMat : Jurnal Pendidikan Matematika, 1(1), 11–20. 

https://doi.org/10.31932/j-pimat.v1i1.405 

Steinbauer, G., Kandlhofer, M., Chklovski, T., Heintz, F., & Koenig, S. (2021). A 

Differentiated Discussion About AI Education K-12. KI-Künstliche Intelligenz. 

Sternberg, R. J., & Lubart, T. I. (1999). The Concept of Creativity: Prospects and 

Paradigms. In R. J. Sternberg (Ed.), Handbook of Creativity (pp. 3–15). Cambridge 

University Press. 

Su, J., Zhong, Y., & Ng, D. T. K. (2022). A Meta-Review of Literature on Educational 

Approaches for Teaching AI at the K-12 Levels in The Asia-Pacific Region. 

Computers and Education: Artificial Intelligence, 3(100065). 

https://doi.org/https://doi.org/10.1016/j.caeai.2022.100065 

Suardipa, I. P. (2019). Kajian Creative Thingking Matematis dalam Inovasi 

Pembelajaran. Purwadita: Jurnal Agama Dan Budaya, 3(2), 15–22. 

Sudipa, I. G. I., Adnyana, I. N. W., & Kusuma, A. S. (2025). Literasi Pemanfaatan 

Artifical Intelligence ( AI ) dalam Mendukung Pembelajaran Anak Sekolah Dasar. 

Journal of Social Work and Empowerment, 4(2). 

Sugilar, H. (2013). Meningkatkan kemampuan berpikir kreatif dan disposisi matematik 

siswa madrasah tsanawiyah melalui pembelajaran generatif. 2(2), 156–168. 

Sugilar, H., Nuraida, I., & Al Azhar, G. H. (2022). Cognitive Flexibility in Terms of 

Mathematics Education Student Learning Outcomes. Numerical: Jurnal 

Matematika Dan Pendidikan Matematika, 6(1). 

https://doi.org/https://doi.org/10.25217/numerical.v6i1.1844 

Sugiyono. (2019). Metode penelitian kuantitatif kualitatif dan R dan D. Alfabeta. 

Sumarmo, U. (2003). Daya dan Disposisi Matematik: Apa, Mengapa dan Bagaimana 

Dikembangkan pada Siswa Sekolah Dasar dan Menengah. Makalah Pada Seminar 

Sehari Jurusan Matematika ITB. 

Sumarmo, U. (2013). Kumpulan Makalah Berpikir dan Disposisi Matematik serta 

Pembelajarannya. Jurusan Pendidikan Matematika FPMIPA Universitas 

Pendidikan Indonesia. 

Susanti, S., Aminah, F., Assa’idah, I. M., Aulia, M. W., & Angelika, T. (2024). Dampak 

Negatif Metode Pengajaran Monoton Terhadap Motivasi Belajar Siswa. 

PEDAGOGIK Jurnal Pendidikan Dan Riset, 2(2), 86–93. 

Susanto. (2026). Generative AI Literacy, Mindful Learning Engagement, and Academic 

Integrity: An Explanatory Sequential Mixed-Methods Study on Critical Thinking 

Development. Journal of Educational Management and Instruction, 6(1), 1–25. 

Syamsuddin, A. (2020). Identifikasi Kedalaman Berpikir Reflektif Calon Guru 

Matematika dalam Pemecahan Masalah Matematika Melalui Taksonomi Berpikir 

Reflektif Berdasarkan Gaya Kognitif. Jurnal Elemen, 6(1), 128–145. 

Tasya, C. H., Sangka, K. B., & Octoria, D. (2025). Pengaruh Pemanfaatan Artificial 



161 
 

Intelligence (AI) Terhadap Motivasi Belajar Mahasiswa dengan Literasi Digital 

sebagai Variabel Moderating. Jurnal Pendidikan Ekonomi, 13(2). 

Torrance, E. P. (1974). Torrance Tests of Creative Thinking: Norms-Technical Manual. 

Personnel Press. 

UNESCO. (2024). AI Competency Framework for Students. 

Usher, E. L., Butz, A. R., Chen, X.-Y., Ford, C. J., Han, J., Mamaril, N. A., Morris, D. 

B., Peura, P., & Piercey, R. R. (2023). (2023). Supporting self-efficacy development 

from primary school to the professions: A guide for educators. , 62(3), . Theory Into 

Practice, 62(3), 266–278. 

https://doi.org/https://doi.org/10.1080/00405841.2023.2226559 

Vazhayil, A., Shetty, R., Rao, B., & Nagarajan, A. (2019). Focusing on Teacher 

Education to Introduce AI in Schools: Perspectives and Illustrative Findings. IEEE 

Tenth International Conference on Technology for Education (T4E). 

Vincent-Lancrin, S., González-Sancho, C., Bouckaert, M., De Luca, F., Fernández-

Barrera, M., Jacotin, G., Urgel, J., & Vidal, Q. (2019). Fostering Students’ Creativity 

and Critical Thinking: What it Means in School. OECD Publishing. 

https://doi.org/https://doi.org/10.1787/62212c37-en 

Vitania, R. (2023). Efektifitas Metode Polya dalam Memecahkan Masalah Operasi 

Hitung Bilangan Bulat Siswa SD Negeri 3 Kembangan ditinjau dari Kemampuan 

Berpikir Kreatif Matematis Siswa. Universitas Muhammadiyah Semarang. 

Wade, C., Tavris, C., & Garry, M. (2013). Psychology. Pearson Education. 

Wallas, G. (1926). The Art of Thought. Harcourt, Brace and Company. 

Wang, Z., Wang, N., & Liang, H. (2014). Knowledge Sharing, Intellectual Capital and 

Firm Performance. Emerald Group Publishing Limited, 52(2). 

Wardani, S. (2008). Pembelajaran Inkuiri Model Silver untuk Mengembangkan 

Kreativitas dan Kemampuan Pemecahan Masalah Matematik Siswa Sekolah 

Menengah Atas. UPI Bandung. 

Wardani, S., Sumarmo, U., & Nishitani, I. (2011). Mathematical Creativity and 

Disposition: Experiment with Grade-10 Students using Silver Inquiry Approach. 

Jurnal Fakultas Pendidikan Universitas Gunma, Edisi Ilmu Pengetahuan Alam, 59, 

1–16. 

Wati, L. L., Mutamainah, A., Setianingsih, L., & Fadiana, M. (2021). Jurnal Riset 

Pembelajaran Matematika. Jurnal Riset Pembelajaran Matematika, 3(2), 27–34. 

Weiss, S., & Wilhelm, O. (2022). Is Flexibility More Than Fluency and Originality? 

Journal of Intelligence, 10(4). 

https://doi.org/https://doi.org/10.3390/jintelligence10040096 

Wertheimer, M. (1945). Productive Thinking. Harper & Brothers. 

Widarto. (2013). Penelitian Ex Post Facto. Pelatihan Metodologi Penelitian Pendidikan, 

1–8. 

Xu, B., Ma, X., Zhang, Y., & Wu, X. (2025). How Does Mathematical Literacy Affect 

Creative Thinking? Independent Effects and Differential Impacts Across Proficiency 

Groups. Acta Psychologica, 260. 

Ye, H., Ng, O.-L., & Cui, Z. (2024). Conceptualizing Flexibility in Programming-based 

Mathematical Problem-Solving. Journal of Educational Computing Research, 

62(2), 374–399. https://doi.org/https://doi.org/10.1177/07356331231209773 

Yohana, R., & Zhanty, L. S. (2019). Disposisi Matematik Terhadap Kemampuan Berpikir 

Kreatif Matematik Siswa SMK. Journal On Education, 01(03), 113–118. 

http://repositori.unsil.ac.id/id/eprint/3288%0Ahttp://repositori.unsil.ac.id/3288/8/1



162 
 

1. BAB II.pdf 

Yue, M., Jong, M. S. Y., & Dai, Y. (2022). Pedagogical Design of K- 12 Artificial 

Intelligence Education: A Systematic Review. Sustainability, 14(23). 

Zafar, M. B., Ali, H., & Yasin, T. (2025). Reimagining Human Creativity and Learning 

in the Age of Generative AI: A Multi-Method Meta-Thematic Synthesis. Next 

Reseach, 2(4), 100802. https://doi.org/10.1016/j.nexres.2025.100802 

Zakiyah, N. U., Ameera, V., Ritonga, A. E., Aisah, N., Lingga, S. A., & Akmalia, R. 

(2024). Penggunaan AI dalam Dunia Pendidikan. MAHIRA: Journal of Arabic 

Studies, 4(1). 

Zaozah, E. S., Maulana, M., & Djuanda, D. (2020). Kemampuan Pemecahan Masalah 

dan Disposisi Matematis Siswa Menggunakan Pendekatan Problem-Based 

Learning. Jurnal Pena Ilmiah, 781–790. 

Zebua, J. Y., Zega, Y., & Telaumbanua, Y. N. (2024). Analisis Kemampuan Berpikir 

Menyelesaikan Soal Matematika Kritis Siswa dalam. Didaktika: Jurnal 

Kependidikan, 13(1), 587–594. 



    H 0 :


    H 0 :


  n


  e


  S i g   >   0 , 05


  S i g   <   0 , 05


    X  i


  X


  n


    x -


  P =   f  N × 100 %


  X ≥   X ˉ + S D


  X <   X ˉ − S D


    H 0   : 𝜇 1 =   𝜇 2 = … =   𝜇  k


    H 1 : T i d a k   s e m u a     𝜇 1 s a m a ,   i = 1 , 2 ,   … , k


  d f   J K T = N − 1


  d f   J K d = N − k


  d f   J K d = N − k


  J K T =  ∑    X 2 −     G 2  N


  J K T = J K a + J K d


    F    t a b e l


    H 0


    F    h i t u n g >   F    t a b e l


    H 0


    F    h i t u n g ≤   F    t a b e l


    r  i j


  a


  k


  k =   g ( g − 1 ) 2


    t  i j =       X -  i −     X -  j   M S E  (  1    n  i +  1    n  j )


      X -  j


    n  i ,   n  j


      X -  i ,     X -  j


    n  i ,   n  j


  V =   Σ s  n  ( c − 1 )


  s :


  c :  


  V < 0 , 4


  0 , 4 < V < 0 , 8


  V > 0 , 8


    𝜎  x 2


  0 , 0 ≤ a ≤ 0 , 20


  0 , 40 ≤ a ≤ 0 , 60


  0 , 80 ≤ a ≤ 1 , 00


  0 , 0   ≤   𝛼   ≤   0 , 20


  0 , 20   ≤   𝛼   ≤   0 , 40


  0 , 40   ≤   𝛼   ≤   0 , 60


  0 , 60   ≤   𝛼   ≤   0 , 80


  0 , 80   ≤   𝛼   ≤   1 , 00


    H  a :


  0 , 153 


  


  


  


  


  


  0 , 214 


  


  


  120 , 24


  107 , 98


  1 , 048


  2


  0 , 592


  105 , 80


  0 , 592


  > 0 , 05


    H 0


    H  a


    H 0 :


  


  


  0 , 061 


  


  


  


  


  


  0 , 846


  2


  211


  0 , 430


  0 , 873


  2


  211


  0 , 419


  0 , 873


  2


  203 , 479


  0 , 419


  0 , 846


  2


  211


  0 , 431


  66 , 296


  2


  33 , 148


  1 , 152


  0 , 318


  6070 , 905


  211


  28 , 772


  6137 , 201


  213


    𝑺  𝟐


  𝚺 𝐒


  𝑽


    𝑺  𝟏


  𝒏 ( 𝒄 − 𝟏 )


    𝑺  𝟐


  𝚺 𝐒


  𝑽


    𝑺  𝟐


  𝚺 𝐒


  𝑽


    𝑺  𝟏


  𝒏 ( 𝒄 − 𝟏 )


   ∑  𝑺


  𝒏 ( 𝒄 − 𝟏 )


   ∑  𝑺


  𝒏 ( 𝒄 − 𝟏 )


    𝑺  𝟐


  𝚺 𝐒


  𝑽


    𝑺  𝟏


  𝒏 ( 𝒄 − 𝟏 )


    𝑺  𝟐


  𝚺 𝐒


  𝑽


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝟑 , 𝟏 𝟒 ×   𝟏 𝟎 𝟎  𝟒


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝟑 , 𝟏 𝟒 ×   𝟏 𝟎 𝟎  𝟒


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝟕 𝟖 , 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝟕 𝟖 , 𝟓


  𝑳 𝒖 𝒂 𝒔   𝒑 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 = 𝟐 𝟓


  𝑳 𝒖 𝒂 𝒔   𝒑 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 = 𝟐 𝟓


  𝑳 𝒖 𝒂 𝒔   𝒍 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 + 𝑷 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 = 𝟕 𝟖 , 𝟓 + 𝟐 𝟓


  𝑳 𝒖 𝒂 𝒔   𝒍 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 + 𝑷 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 = 𝟏 𝟎 𝟑 , 𝟓


  𝑳 𝒖 𝒂 𝒔   𝒍 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 + 𝑷 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 = 𝟏 𝟎 𝟑 , 𝟓


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟗 𝟔 , 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝒂 + 𝒃  𝟐 × 𝒕


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟏 𝟓 + 𝟏 𝟎  𝟐 × 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟏 𝟓 + 𝟏 𝟎  𝟐 × 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟏 𝟐 , 𝟓 × 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟏 𝟐 , 𝟓 × 𝟓


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔   𝑻 𝒆 𝒓 𝒃 𝒂 𝒓 𝒖 = 𝟑 𝟒


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔   𝑻 𝒆 𝒓 𝒃 𝒂 𝒓 𝒖 = 𝟑 𝟒


  𝒂 𝒕 𝒂 𝒔 + 𝒃 𝒂 𝒘 𝒂 𝒉 = 𝟏 𝟕


  𝒂 𝒕 𝒂 𝒔 = 𝟏 𝟎


  𝒃 𝒂 𝒘 𝒂 𝒉 = 𝟕


  𝟑 𝟒 =   𝟐 𝟕  𝟐 × 𝒕


  𝟑 𝟒 =   𝟐 𝟕  𝟐 × 𝒕


  𝒕 = 𝟒


  𝒕 = 𝟒


  = 𝟑 , 𝟏 𝟒 ×     𝟏 𝟎    𝟐  𝟐  𝟐 +   𝟓  𝟐 +  (   𝟏 𝟓 + 𝟏 𝟎  𝟐 × 𝟓 ) +  (   𝟕 + 𝟏 𝟎  𝟐 × 𝟒 )


  = 𝟑 , 𝟏 𝟒 ×     𝟏 𝟎    𝟐  𝟐  𝟐 +   𝟓  𝟐 +  (   𝟏 𝟓 + 𝟏 𝟎  𝟐 × 𝟓 ) +  (   𝟕 + 𝟏 𝟎  𝟐 × 𝟒 )


  = 𝟕 𝟖 . 𝟓 + 𝟐 𝟓 + 𝟔 𝟐 . 𝟓 + 𝟑 𝟒


  = 𝟕 𝟖 . 𝟓 + 𝟐 𝟓 + 𝟔 𝟐 . 𝟓 + 𝟑 𝟒


  = 𝟐 𝟎 𝟎


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝒂 + 𝒃  𝟐 × 𝒕


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟏 𝟎 + 𝟏 𝟒  𝟐 × 𝟔


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟏 𝟎 + 𝟏 𝟒  𝟐 × 𝟔


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟏 𝟐 × 𝟔


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟏 𝟐 × 𝟔


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝑨 𝒍 𝒂 𝒔 × 𝑻 𝒊 𝒏 𝒈 𝒈 𝒊


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟏 𝟐 × ( 𝟏 𝟒 − 𝟏 𝟎 )


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟏 𝟐 × ( 𝟏 𝟒 − 𝟏 𝟎 )


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟒 𝟖


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟒 𝟖


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟖 𝟎


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟖 𝟎


  𝑳 𝒖 𝒂 𝒔   𝒍 𝒂 𝒚 𝒂 𝒏 𝒈 − 𝒍 𝒂 𝒚 𝒂 𝒏 𝒈 =   𝟏  𝟐 ×   𝒅 𝒊 𝒂 𝒈 𝒐 𝒏 𝒂 𝒍  𝟏 ×   𝒅 𝒊 𝒂 𝒈 𝒐 𝒏 𝒂 𝒍    𝟐


  𝑳 𝒖 𝒂 𝒔   𝒍 𝒂 𝒚 𝒂 𝒏 𝒈 − 𝒍 𝒂 𝒚 𝒂 𝒏 𝒈 =   𝟏  𝟐 ×  ( 𝑰 𝑬 + 𝑰 𝑯 ) ×  (   𝑭 𝑰 + 𝑰 𝑮   )


  𝑳 𝒖 𝒂 𝒔   𝒍 𝒂 𝒚 𝒂 𝒏 𝒈 − 𝒍 𝒂 𝒚 𝒂 𝒏 𝒈 =   𝟏  𝟐 ×  ( 𝑰 𝑬 + 𝑰 𝑯 ) ×  (   𝑭 𝑰 + 𝑰 𝑮   )


  𝟖 𝟎 =   𝟏  𝟐 ×  ( 𝟔 + 𝑰 𝑯 ) ×  ( 𝟒 + 𝟒 )


  𝟖 𝟎 =   𝟏  𝟐 ×  ( 𝟔 + 𝑰 𝑯 ) ×  ( 𝟒 + 𝟒 )


  𝟔 + 𝑰 𝑯 = 𝟖 𝟎 × 𝟐 ÷ 𝟖


  𝟔 + 𝑰 𝑯 = 𝟖 𝟎 × 𝟐 ÷ 𝟖


  𝑰 𝑯 = 𝟐 𝟎 − 𝟔


  𝑰 𝑯 = 𝟐 𝟎 − 𝟔


  = 𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 + 𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 + 𝑳 𝒖 𝒂 𝒔   𝑳 𝒂 𝒚 𝒂 𝒏 𝒈 − 𝑳 𝒂 𝒚 𝒂 𝒏 𝒈


  =    (   𝒂 + 𝒃  𝟐 × 𝒕 ) +  ( 𝒂 × 𝒕 ) +  (     𝒅  𝟏 ×   𝒅  𝟐  𝟐 )


  =    (   𝒂 + 𝒃  𝟐 × 𝒕 ) +  ( 𝒂 × 𝒕 ) +  (     𝒅  𝟏 ×   𝒅  𝟐  𝟐 )


  = 𝟕 𝟐 + 𝟒 𝟖 + 𝟖 𝟎


  = 𝟕 𝟐 + 𝟒 𝟖 + 𝟖 𝟎


  = 𝟐 𝟎 𝟎
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  𝚺 𝐒


  𝑽


    𝑺  𝟏


  𝒏 ( 𝒄 − 𝟏 )


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝝅   𝒓  𝟐


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝟑 , 𝟏 𝟒 ×    (   𝟏 𝟎  𝟐 )  𝟐


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =   𝟑 , 𝟏 𝟒 ×    (   𝟏 𝟎  𝟐 )  𝟐


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =     𝟑 𝟏 𝟒  𝟒


  𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 =     𝟑 𝟏 𝟒  𝟒


  𝑳 𝒖 𝒂 𝒔   𝒑 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 =   𝒔 𝒊 𝒔 𝒊  𝟐


  𝑳 𝒖 𝒂 𝒔   𝒑 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 =   𝟓  𝟐


  𝑳 𝒖 𝒂 𝒔   𝒑 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 =   𝟓  𝟐


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟐 𝟎 𝟎 −  ( 𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 + 𝑳 𝒖 𝒂 𝒔   𝑷 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 )


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟐 𝟎 𝟎 − 𝟏 𝟎 𝟑 , 𝟓


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟐 𝟎 𝟎 − 𝟏 𝟎 𝟑 , 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟐 𝟓  𝟐 × 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟐 𝟓  𝟐 × 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟔 𝟐 , 𝟓


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟔 𝟐 , 𝟓


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔   𝑻 𝒆 𝒓 𝒃 𝒂 𝒓 𝒖 = 𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 − 𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔   𝑻 𝒆 𝒓 𝒃 𝒂 𝒓 𝒖 = 𝟗 𝟔 , 𝟓 − 𝟔 𝟐 , 𝟓


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔   𝑻 𝒆 𝒓 𝒃 𝒂 𝒓 𝒖 = 𝟗 𝟔 , 𝟓 − 𝟔 𝟐 , 𝟓


  𝟑 𝟒  


  𝟏 𝟕 × 𝟐


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝒂 + 𝒃  𝟐 × 𝒕


  𝟑 𝟒 =   𝟏 𝟎 + 𝟕  𝟐 × 𝒕


  𝟑 𝟒 =   𝟏 𝟎 + 𝟕  𝟐 × 𝒕


  𝒕 = 𝟑 𝟒 ×   𝟐  𝟐 𝟕


  𝒕 = 𝟑 𝟒 ×   𝟐  𝟐 𝟕


  = 𝑳 𝒖 𝒂 𝒔   𝑳 𝒊 𝒏 𝒈 𝒌 𝒂 𝒓 𝒂 𝒏 + 𝑳 𝒖 𝒂 𝒔   𝑷 𝒆 𝒓 𝒔 𝒆 𝒈 𝒊 + 𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎   𝟏 + 𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎   𝟐


  = 𝝅   𝒓  𝟐 +   𝒔 𝒊 𝒔 𝒊  𝟐 +  (   𝒂 + 𝒃  𝟐 × 𝒕 ) +  (   𝒂 + 𝒃  𝟐 × 𝒕 )


  = 𝝅   𝒓  𝟐 +   𝒔 𝒊 𝒔 𝒊  𝟐 +  (   𝒂 + 𝒃  𝟐 × 𝒕 ) +  (   𝒂 + 𝒃  𝟐 × 𝒕 )


  = 𝟕 𝟖 . 𝟓 + 𝟐 𝟓 +   𝟐 𝟓  𝟐 × 𝟓 +   𝟏 𝟕  𝟐 × 𝟒


  = 𝟕 𝟖 . 𝟓 + 𝟐 𝟓 +   𝟐 𝟓  𝟐 × 𝟓 +   𝟏 𝟕  𝟐 × 𝟒


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟐 𝟒  𝟐 × 𝟔


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 =   𝟐 𝟒  𝟐 × 𝟔


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟕 𝟐


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 = 𝟕 𝟐


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟏 𝟐 × 𝟒


  𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟏 𝟐 × 𝟒


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 + 𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟕 𝟐 + 𝟒 𝟖


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 + 𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟏 𝟐 𝟎


  𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 + 𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 = 𝟏 𝟐 𝟎


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟐 𝟎 𝟎 −  ( 𝑳 𝒖 𝒂 𝒔   𝑻 𝒓 𝒂 𝒑 𝒆 𝒔 𝒊 𝒖 𝒎 + 𝑳 𝒖 𝒂 𝒔   𝑱 𝒂 𝒋 𝒂 𝒓   𝑮 𝒆 𝒏 𝒋 𝒂 𝒏 𝒈 )


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟐 𝟎 𝟎 − 𝟏 𝟐 𝟎


  𝑺 𝒊 𝒔 𝒂   𝑳 𝒖 𝒂 𝒔 = 𝟐 𝟎 𝟎 − 𝟏 𝟐 𝟎


  𝑭 𝑰 = 𝟒   𝒅 𝒂 𝒏   𝑰 𝑬 = 𝟔


  𝟖 𝟎 =   𝟏  𝟐 ×  ( 𝟔 + 𝑰 𝑯 ) ×  ( 𝟒 + 𝟒 )


  𝟖 𝟎 =   𝟏  𝟐 ×  ( 𝟔 + 𝑰 𝑯 ) ×  ( 𝟒 + 𝟒 )


  𝟖 𝟎 =   𝟏  𝟐 ×  ( 𝟔 + 𝑰 𝑯 ) × 𝟖


  𝟖 𝟎 =   𝟏  𝟐 ×  ( 𝟔 + 𝑰 𝑯 ) × 𝟖


  𝟔 + 𝑰 𝑯 = 𝟐 𝟎


  𝟔 + 𝑰 𝑯 = 𝟐 𝟎


  𝑰 𝑯 = 𝟏 𝟒


  𝑰 𝑯 = 𝟏 𝟒


    𝒅 𝒊 𝒂 𝒈 𝒐 𝒏 𝒂 𝒍  𝟏 =   𝑰 𝑬 + 𝑰 𝑯 = 𝟔 + 𝟏 𝟒 = 𝟐 𝟎


    𝒅 𝒊 𝒂 𝒈 𝒐 𝒏 𝒂 𝒍    𝟐 =   𝑭 𝑰 + 𝑰 𝑮 = 𝟒 + 𝟒 = 𝟖


    𝒅 𝒊 𝒂 𝒈 𝒐 𝒏 𝒂 𝒍    𝟐 =   𝑭 𝑰 + 𝑰 𝑮 = 𝟒 + 𝟒 = 𝟖


  =    (   𝟏 𝟒 + 𝟏 𝟎  𝟐 × 𝟔 ) +  ( 𝟒 × 𝟏 𝟐 ) +  (   𝟖 × 𝟐 𝟎  𝟐 )


  =    (   𝟏 𝟒 + 𝟏 𝟎  𝟐 × 𝟔 ) +  ( 𝟒 × 𝟏 𝟐 ) +  (   𝟖 × 𝟐 𝟎  𝟐 )

