
 

126 

 

DAFTAR PUSTAKA 

 

 

[1] F. Yang and F. W. B. Li, “Study on student performance estimation, student progress analysis, and 

student potential prediction based on data mining,” Comput. Educ., vol. 123, no. April, pp. 97–108, 

2018, doi: 10.1016/j.compedu.2018.04.006. 

[2] S. S. Kusumawardani and S. A. I. Alfarozi, “Transformer Encoder Model for Sequential Prediction 

of Student Performance Based on Their Log Activities,” IEEE Access, vol. 11, pp. 18960–18971, 

2023, doi: 10.1109/ACCESS.2023.3246122. 

[3] M. Chen, W. Xu, H. Xinghao, Z. Tu, and W. Cheng, “Student Course Score Prediction Based on 

Large-scale Multi-Source Data,” in IEEE Region 10 Annual International Conference, 

Proceedings/TENCON, 2022, vol. 2022-Novem, doi: 10.1109/TENCON55691.2022.9978112. 

[4] M. N. Razali, H. Zakariah, R. Hanapi, and E. A. Rahim, “Predictive Model of Undergraduate 

Student Grading Using Machine Learning for Learning Analytics,” in Proceedings - 2022 4th 

International Conference on Computer Science and Technologies in Education, CSTE 2022, 2022, 

pp. 260–264, doi: 10.1109/CSTE55932.2022.00055. 

[5] J. Robertson, “Real time learning during and after the pandemic: how to productively use chat and 

polling,” Interact. Learn. Environ., vol. 31, no. 10, pp. 7408–7419, 2023, doi: 

10.1080/10494820.2022.2071947. 

[6] R. Hasan, S. Palaniappan, A. R. A. Raziff, S. Mahmood, and K. U. Sarker, “Student Academic 

Performance Prediction by using Decision Tree Algorithm,” 2018, doi: 

10.1109/ICCOINS.2018.8510600. 

[7] M. Karkoub, C.-L. Yang, W. Karkoub, and M. Raslan, “Undergraduate cross-class research 

projects for deep learning in engineering education,” Adv. Eng. Educ., vol. 8, no. 2, pp. 1–28, 2020, 

[Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85091344643&partnerID=40&md5=5081b2c117a49f6482d800065e65757a. 

[8] A. Homberg, N. Klafke, K. Glassen, S. Loukanova, and C. Mahler, “Role competencies in 

interprofessional undergraduate education in complementary and integrative medicine: A Delphi 

study,” Complement. Ther. Med., vol. 54, 2020, doi: 10.1016/j.ctim.2020.102542. 

[9] Y. Hu, S. Grigoryan, N. Ullah, and M. Ding, “Application of Outcome-Based Education 

Framework for the ‘Design Workshop’ Course in Emerging Engineering Education,” in 

Proceedings - Frontiers in Education Conference, FIE, 2022, vol. 2022-Octob, doi: 

10.1109/FIE56618.2022.9962593. 

[10] F. Araque, C. Roldán, and A. Salguero, “Factors influencing university drop out rates,” Comput. 

Educ., vol. 53, no. 3, pp. 563–574, 2009, doi: 10.1016/j.compedu.2009.03.013. 

[11] C. F. Rodríguez-Hernández, E. Cascallar, and E. Kyndt, “Socio-economic status and academic 

performance in higher education: A systematic review,” Educ. Res. Rev., vol. 29, no. November 

2019, p. 100305, 2020, doi: 10.1016/j.edurev.2019.100305. 

[12] L. Linnenbrink-Garcia et al., “Repairing the leaky pipeline: A motivationally supportive 

intervention to enhance persistence in undergraduate science pathways,” Contemp. Educ. Psychol., 

vol. 53, no. March, pp. 181–195, 2018, doi: 10.1016/j.cedpsych.2018.03.001. 

[13] L. M. Swenson Goguen, M. A. Hiester, and A. H. Nordstrom, “Associations among peer 

relationships, academic achievement, and persistence in college,” J. Coll. Student Retent. Res. 

Theory Pract., vol. 12, no. 3, pp. 319–337, 2010, doi: 10.2190/CS.12.3.d. 

[14] B. Mathew, M. E. A. Ismail, J. S. Sathyendra, and T. G. Sambanthan, “Techniques for Measuring 

Attitudinal Learning Outcomes in Computer Science and Engineering,” Int. J. Eng. Res. Technol., 

vol. 13, no. 9, pp. 2395–2401, 2020, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85093858894&doi=10.37624%2Fijert%2F13.9.2020.2395-

2401&partnerID=40&md5=0cb1de36419725720a98248c1baa66d3. 

[15] A. Persaud, “Key competencies for big data analytics professions: a multimethod study,” Inf. 

Technol. People, vol. 34, no. 1, pp. 178–203, 2021, doi: 10.1108/ITP-06-2019-0290. 

[16] A. S. Nayak, F. M. Umadevi, and T. Preeti, “Rubrics based continuous assessment for effective 

learning of digital electronics laboratory course,” in Proceedings - 2016 IEEE 4th International 

Conference on MOOCs, Innovation and Technology in Education, MITE 2016, 2017, pp. 290–295, 

doi: 10.1109/MITE.2016.15. 

[17] Hadiyanto, Noferdiman, Syamsurizal, Muhaimin, and I. Krisantia, “Students’ soft skills, hard 

skills, and competitiveness (SHC): A suggested model for Indonesian higher education 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

127 

 

curriculum,” Int. J. Learn. Teach. Educ. Res., vol. 20, no. 2, pp. 218–234, 2021, doi: 

10.26803/ijlter.20.2.12. 

[18] M. Bora and R. Baruah, “Sustainable Development of Employability and Skill Development in 

Outcome-based Education: A Machine Learning Approach,” in 2nd International Conference on 

Sustainable Computing and Data Communication Systems, ICSCDS 2023 - Proceedings, 2023, pp. 

394–400, doi: 10.1109/ICSCDS56580.2023.10104762. 

[19] A. P. T. I. dan K. (APTIKOM), PANDUAN KURIKULUM BERBASIS OBE / KKNI / SKKNI 

APTIKOM Program Studi Sarjana Informatika / Ilmu Komputer. Medan, 2024. 

[20] I. Umarji, R. Yadawad, R. Patil, V. Kulkarni, and U. P. Kulkarni, “A framework for a curriculum 

to ensure minimum standard for flexible, experiential and multi-disciplinary learning towards 

achieving NEP-2020 goals,” J. Eng. Educ. Transform., vol. 35, no. Special Issue 1, pp. 221–226, 

2022, [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85127400494&partnerID=40&md5=369f61513b6391706c70f3e5283f5dde. 

[21] I. Damaj and J. Yousafzai, “Simple and accurate student outcomes assessment: A unified approach 

using senior computer engineering design experiences,” in IEEE Global Engineering Education 

Conference, EDUCON, 2016, vol. 10-13-Apri, pp. 204–211, doi: 

10.1109/EDUCON.2016.7474554. 

[22] W. Hussain, “Specific and generic performance indicators for measuring learning outcomes,” in 

Proceedings of 2020 IEEE International Conference on Teaching, Assessment, and Learning for 

Engineering, TALE 2020, 2020, pp. 341–348, doi: 10.1109/TALE48869.2020.9368411. 

[23] W. G. Spady, Outcome-Based Education: Critical Issues and Answers, vol. 7, no. 1. 1994. 

[24] RistekDikti, “Pendidikan Berbasis Capaian Pembelajaran (Outcome-based Education/OBE),” 

2018. 

[25] Karnataka, “Karnataka State Education Policy,” no. October, 2016. 

[26] Q. I. Ali, “Towards more effective summative assessment in OBE: a new framework integrating 

direct measurements and technology,” Discov. Educ., vol. 3, no. 1, 2024, doi: 10.1007/s44217-024-

00208-5. 

[27] Z. A. Hasibuan et al., Panduan Kurikulum Berbasis OBE/KKNI/SKKNI Aptikom. Banten: Asosiasi 

Pendidikan Tinggi Informatika dan Komputer (APTIKOM), 2022. 

[28] Mendikbud RI, “Peraturan Menteri Pendidikan Dan Kebudayaan Republik Indonesia Nomor 3 

Tahun 2020 Tentang Standar Nasional Pendidikan Tinggi,” Menteri Pendidik. dan Kebud. RI, pp. 

1–76, 2020. 

[29] Direktorat Jenderal Pendidikan Tinggi Kementrian Pendidikan dan Kebudayaan, “Buku Panduan 

Merdeka Belajar - Kampus Merdeka,” 2020, doi: 10.31219/osf.io/ujmte. 

[30] R. Hegde, M. K. Prasanna Kumar, and G. Oppiliappan, “Learning outcomes of a national level 

project contest,” J. Eng. Educ. Transform., vol. 34, no. 2, pp. 54–60, 2020, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85099667255&doi=10.16920%2Fjeet%2F2020%2Fv34i2%2F146590&partnerID=40&md5=f49

7e6d83890e35c59b4dbe563aa537c. 

[31] B. Li and A. Maalla, “Exploring the Training Mode of Applied Talents Based on OBE,” in Journal 

of Physics: Conference Series, 2020, vol. 1549, no. 5, doi: 10.1088/1742-6596/1549/5/052012. 

[32] K. Vidhya and A. Brunda, “Significant role of outcome based education and its assessment in 

enhancing the teaching learning process in engineering education,” Int. J. Sci. Technol. Res., vol. 

9, no. 4, pp. 418–422, 2020, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85083482874&partnerID=40&md5=a1bdc4d00b56734419ff56fec97791ce. 

[33] M. Al-Shargabi, “Decision support approach for enhancing course learning outcomes achievement 

and accuracy of continuous improvement,” Int. J. Adv. Trends Comput. Sci. Eng., vol. 8, no. 1.3 

S1, pp. 320–326, 2019, doi: 10.30534/ijatcse/2019/5981.32019. 

[34] J. Skalka and M. Drlik, “Automated assessment and microlearning units as predictors of at-risk 

students and students’ outcomes in the introductory programming courses,” Appl. Sci., vol. 10, no. 

13, 2020, doi: 10.3390/app10134566. 

[35] S. Alturki, N. Alturki, and H. Stuckenschmidt, “Using Educational Data Mining To Predict 

Students’ Academic Performance For Applying Early Interventions,” J. Inf. Technol. Educ. Innov. 

Pract., vol. 20, pp. 121–137, 2021, doi: 10.28945/4835. 

[36] J. Niyogisubizo, L. Liao, E. Nziyumva, E. Murwanashyaka, and P. C. Nshimyumukiza, “Predicting 

student’s dropout in university classes using two-layer ensemble machine learning approach: A 

novel stacked generalization,” Comput. Educ. Artif. Intell., vol. 3, 2022, doi: 

10.1016/j.caeai.2022.100066. 

[37] Z. Alharbi, J. Cornford, L. Dolder, and B. De La Iglesia, “Using data mining techniques to predict 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

128 

 

students at risk of poor performance,” in Proceedings of 2016 SAI Computing Conference, SAI 

2016, 2016, pp. 523–531, doi: 10.1109/SAI.2016.7556030. 

[38] M. Zhang, X. Du, K. Rice, J.-L. Hung, and H. Li, “Revealing at-risk learning patterns and 

corresponding self-regulated strategies via LSTM encoder and time-series clustering,” Inf. Discov. 

Deliv., vol. 50, no. 2, pp. 206–216, 2022, doi: 10.1108/IDD-12-2020-0160. 

[39] E. Fernandes, M. Holanda, M. Victorino, V. Borges, R. Carvalho, and G. Van Erven, “Educational 

data mining: Predictive analysis of academic performance of public school students in the capital 

of Brazil,” J. Bus. Res., vol. 94, no. February, pp. 335–343, 2019, doi: 

10.1016/j.jbusres.2018.02.012. 

[40] L. Liu et al., “Predicting academic performance by considering student heterogeneity,” Knowledge-

Based Syst., vol. 161, no. December 2017, pp. 134–146, 2018, doi: 10.1016/j.knosys.2018.07.042. 

[41] L. Williams, K. J. Titus, and J. M. Pittman, “How Early is Early Enough: Correlating Student 

Performance with Final Grades.,” in ACM International Conference Proceeding Series, 2021, pp. 

13–16, doi: 10.1145/3437914.3437972. 

[42] M. Phan, A. De Caigny, and K. Coussement, “A decision support framework to incorporate textual 

data for early student dropout prediction in higher education,” Decis. Support Syst., vol. 168, 2023, 

doi: 10.1016/j.dss.2023.113940. 

[43] J. E. Yoo, M. Rho, and Y. Lee, “Online Students’ Learning Behaviors and Academic Success: An 

Analysis of LMS Log Data From Flipped Classrooms via Regularization,” IEEE Access, vol. 10, 

pp. 10740–10753, 2022, doi: 10.1109/ACCESS.2022.3144625. 

[44] Y. Cao et al., “Orderliness predicts academic performance: Behavioural analysis on campus 

lifestyle,” J. R. Soc. Interface, vol. 15, no. 146, 2018, doi: 10.1098/rsif.2018.0210. 

[45] T. Panagiotakopoulos, S. Kotsiantis, G. Kostopoulos, O. Iatrellis, and A. Kameas, “Early dropout 

prediction in moocs through supervised learning and hyperparameter optimization,” Electron., vol. 

10, no. 14, 2021, doi: 10.3390/electronics10141701. 

[46] M. P. Rubio, D. Vergara, S. Rodr, and J. Extremera, “Real Marks Analysis for Predicting Students’ 

Performance,” Springer, vol. 804, pp. 106–113, 2019, doi: 10.1007/978-3-319-98872-6. 

[47] N. Alangari and R. Alturki, “Predicting students final GPA using 15 classification algorithms,” 

Rom. J. Inf. Sci. Technol., vol. 23, no. 3, pp. 238–249, 2020, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85095796245&partnerID=40&md5=56b06da5527055fb5d3d5ac43b624b3f. 

[48] G. Davila, J. Haro, A. Gonzalez-Eras, O. R. Vivanco, and D. G. Coronel, “Student Dropout 

Prediction in High Education, Using Machine Learning and Deep Learning Models: Case of 

Ecuadorian University,” in Proceedings - 2023 International Conference on Computational 

Science and Computational Intelligence, CSCI 2023, 2023, pp. 1677–1684, doi: 

10.1109/CSCI62032.2023.00277. 

[49] M. Yağcı, “Educational data mining: prediction of students’ academic performance using machine 

learning algorithms,” Smart Learn. Environ., vol. 9, no. 1, 2022, doi: 10.1186/s40561-022-00192-

z. 

[50] R. Alamri and B. Alharbi, “Explainable Student Performance Prediction Models: A Systematic 

Review,” IEEE Access, vol. 9, pp. 33132–33143, 2021, doi: 10.1109/ACCESS.2021.3061368. 

[51] P. M. Da Silva, M. N. C. A. Lima, W. L. Soares, I. R. R. Silva, R. A. De Fagundes, and F. F. De 

Souza, “Ensemble regression models applied to dropout in higher education,” in Proceedings - 

2019 Brazilian Conference on Intelligent Systems, BRACIS 2019, 2019, pp. 120–125, doi: 

10.1109/BRACIS.2019.00030. 

[52] W. A. Nasrullah, J. P. Sugiono, J. Santoso, and A. D. Gunawan, “Predicting Student’s Failure in 

Education Based on Dropout Status,” in 3rd 2021 East Indonesia Conference on Computer and 

Information Technology, EIConCIT 2021, 2021, pp. 183–188, doi: 

10.1109/EIConCIT50028.2021.9431905. 

[53] D. Leite, E. Filho, J. F. L. De Oliveira, R. E. Carneiro, and A. Maciel, “Early detection of students 

at risk of failure from a small dataset,” in Proceedings - IEEE 21st International Conference on 

Advanced Learning Technologies, ICALT 2021, 2021, pp. 42–46, doi: 

10.1109/ICALT52272.2021.00021. 

[54] M. A. Prada et al., “Educational Data Mining for Tutoring Support in Higher Education: A Web-

Based Tool Case Study in Engineering Degrees,” IEEE Access, vol. 8, pp. 212818–212836, 2020, 

doi: 10.1109/ACCESS.2020.3040858. 

[55] Z. Ren, X. Ning, A. S. Lan, and H. Rangwala, “Grade prediction with neural collaborative 

filtering,” in Proceedings - 2019 IEEE International Conference on Data Science and Advanced 

Analytics, DSAA 2019, 2019, pp. 1–10, doi: 10.1109/DSAA.2019.00014. 

[56] W. Hussain, M. F. Addas, and F. Mak, “Quality improvement with automated engineering program 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

129 

 

evaluations using performance indicators based on Bloom’s 3 domains,” Proc. - Front. Educ. Conf. 

FIE, vol. 2016-Novem, 2016, doi: 10.1109/FIE.2016.7757418. 

[57] M. Al-Atabi, S. Namasivayam, C. H. Chong, F. Choong, and M. Hosseini, “A holistic approach to 

develop engineering programme outcomes: A case study of Taylor’s University,” J. Eng. Sci. 

Technol., vol. 8, no. SPL.ISSUE, pp. 19–30, 2013, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84878081739&partnerID=40&md5=97e77ac44574e9395d258abf97663c88. 

[58] E. Malini, T. J. Deepak, P. Kannan, and P. Venishri, “Outcome-based personalised learning 

measurement tool for engineering education at INTI International University - INTI OBE tool 

(IOBET),” Int. J. Contin. Eng. Educ. Life-Long Learn., vol. 27, no. 4, pp. 287–302, 2017, [Online]. 

Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85031286170&doi=10.1504%2FIJCEELL.2017.087138&partnerID=40&md5=06f7928e42d68d0

f6b09e3c0775dfe7c. 

[59] C. I. P. Lugay, B. E. Agustin, M. A. E. Codico, C.-A. P. Tapis, and E. Tolentino, “A Design of An 

Automated Assessment Process for the Outcomes-Based Education in the Industrial Engineering 

Department of the Faculty of Engineering at the University of Santo Tomas,” in Journal of Physics: 

Conference Series, 2020, vol. 1529, no. 3, doi: 10.1088/1742-6596/1529/3/032046. 

[60] A. A. Aziz, M. J. M. M. Noor, A. A. A. Ali, and M. S. Jaafar, “A Malaysia Outcome-Based 

Engineering Education Model,” Int. J. Eng. Technol., vol. 2, no. 1, pp. 14–21, 2005, [Online]. 

Available: http://www.ijet.feiic.org/journals/J-2005-V1003.pdf. 

[61] S. Ramchandra, S. Maitra, and K. Mallikarjunababu, “Method for estimation of attainment of 

program outcome through course outcome for outcome based education,” Proc. 2014 IEEE Int. 

Conf. MOOCs, Innov. Technol. Educ. IEEE MITE 2014, pp. 7–12, 2015, doi: 

10.1109/MITE.2014.7020231. 

[62] S. Arafeh, “Curriculum mapping in higher education: a case study and proposed content scope and 

sequence mapping tool,” J. Furth. High. Educ., vol. 40, no. 5, pp. 585–611, 2016, doi: 

10.1080/0309877X.2014.1000278. 

[63] K. B. Malagi, V. Kumar Swamy, and B. S. Anami, “A Novel Method for Attainment Measurement 

of CO’s and PO’s for Tier-II Institutions,” J. Eng. Educ. Transform., vol. 0, no. 0, 2016, doi: 

10.16920/jeet/2016/v0i0/85676. 

[64] N. Basir, O. C. Lian, J. M. Salmizi, and H. Shaharin, “Assessment of outcome-based integrated 

design project,” J. Technol. Sci. Educ., vol. 9, no. 1, pp. 77–84, 2019, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85067187879&doi=10.3926%2Fjotse.541&partnerID=40&md5=dcec06694054fd8ac649c360c88

1ceee. 

[65] M. H. Bhuyan and A. Tamir, “Evaluating COs of computer programming course for OBE-based 

BSc in EEE program,” Int. J. Learn. Teach., vol. 12, no. 2, pp. 86–99, 2020, doi: 

10.18844/ijlt.v12i2.4576. 

[66] C. S. Soh, K. H. Tan, K. H. Yeap, V. V Yap, and Y. T. Yong, “Measuring learning outcomes of 

Bachelor degree program in outcome-based education,” in 2010 2nd International Congress on 

Engineering Education: Transforming Engineering Education to Produce Quality Engineers, 

ICEED2010, 2010, pp. 176–179, doi: 10.1109/ICEED.2010.5940786. 

[67] S. M. Easa, “Framework and guidelines for graduate attribute assessment in engineering 

education,” Can. J. Civ. Eng., vol. 40, no. 6, pp. 547–556, 2013, doi: 10.1139/cjce-2012-0485. 

[68] H. S. Joyner, “Curriculum Mapping: A Method to Assess and Refine Undergraduate Degree 

Programs,” J. Food Sci. Educ., vol. 15, no. 3, pp. 83–100, 2016, doi: 10.1111/1541-4329.12086. 

[69] K. Mahmood, K. M. Khan, K. S. Khan, and S. Kiani, “Implementation of outcome based education 

in Pakistan: A step towards Washington Accord,” in 2015 IEEE 7th International Conference on 

Engineering Education, ICEED 2015, 2016, pp. 166–170, doi: 10.1109/ICEED.2015.7451513. 

[70] S. Ramchandra, S. Maitra, and K. Mallikarjunababu, “Method for estimation of attainment of 

program outcome through course outcome for outcome based education,” in Proceedings of the 

2014 IEEE International Conference on MOOCs, Innovation and Technology in Education, IEEE 

MITE 2014, 2014, pp. 7–12, doi: 10.1109/MITE.2014.7020231. 

[71] A. Rajak, A. K. Shrivastava, and D. P. Shrivastava, “Automating Outcome Based Education for the 

Attainment of Course and Program Outcomes,” in ITT 2018 - Information Technology Trends: 

Emerging Technologies for Artificial Intelligence, Feb. 2019, pp. 373–376, doi: 

10.1109/CTIT.2018.8649532. 

[72] J. E. Froyd, P. C. Wankat, and K. A. Smith, “Five major shifts in 100 years of engineering 

education,” Proc. IEEE, vol. 100, no. SPL CONTENT, pp. 1344–1360, 2012, doi: 

10.1109/JPROC.2012.2190167. 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

130 

 

[73] O. Akir, T. H. Eng, and S. Malie, “Teaching and Learning Enhancement Through Outcome-Based 

Education Structure and Technology e-Learning Support,” Procedia - Soc. Behav. Sci., vol. 62, pp. 

87–92, 2012, doi: 10.1016/j.sbspro.2012.09.015. 

[74] R. T. Dobson, K. Stevenson, A. Busch, D. J. Scott, C. Henry, and P. A. Wall, “A quality 

improvement activity to promote interprofessional collaboration among health professions 

students,” Am. J. Pharm. Educ., vol. 73, no. 4, 2009, doi: 10.5688/aj730464. 

[75] K. M. Tartaglia and C. Walker, “Effectiveness of a quality improvement curriculum for medical 

students,” Med. Educ. Online, vol. 20, no. 1, 2015, doi: 10.3402/meo.v20.27133. 

[76] T. S. Barker, C. A. Smith, G. M. Waguespack, D. E. Mercante, and T. P. Gunaldo, “Collaborative 

Skill Building in Dentistry and Dental Hygiene through Intraprofessional Education: Application 

of a quality improvement model,” J. Dent. Hyg.  JDH, vol. 92, no. 5, pp. 14–21, 2018. 

[77] R. Moen and C. Norman, “Evolution of the PDCA Cycle,” Society, vol. 2009, no. c, pp. 1–11, 2009. 

[78] A. W. Shaheen et al., “Aligning Medical Student Curriculum with Practice Quality Goals: Impacts 

on Quality Metrics and Practice Capacity for Students,” Am. J. Med., vol. 132, no. 12, pp. 1478–

1483, 2019, doi: 10.1016/j.amjmed.2019.08.011. 

[79] R. Schroll, A. Paramesh, C. Guidry, M. Zelhart, M. Killackey, and S. Levy, “A Structured Quality 

Improvement Educational Curriculum Increases Surgical Resident Involvement in QI Processes,” 

J. Surg. Educ., pp. 1–4, 2020, doi: 10.1016/j.jsurg.2020.05.025. 

[80] S. Polancich, L. Roussel, B. A. Graves, and P. V. O’Neal, “A regional consortium for doctor of 

nursing practice education: Integrating improvement science into the curriculum,” J. Prof. Nurs., 

vol. 33, no. 6, pp. 417–421, 2017, doi: 10.1016/j.profnurs.2017.07.013. 

[81] K. Patricia et al., “Implementing evidence based practice nursing using the PDSA model: Process, 

Lessons and Implications,” Int. J. Africa Nurs. Sci., p. 100261, 2020, doi: 

10.1016/j.ijans.2020.100261. 

[82] M. Shaheen, “Decision tree for PLOs of undergraduate computing program based on CLO of 

computer programming,” Interact. Learn. Environ., vol. 31, no. 4, pp. 2452–2470, 2023, [Online]. 

Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85101869223&doi=10.1080%2F10494820.2021.1890621&partnerID=40&md5=f12a414a30f03d

5faacf252accc96f20. 

[83] D. Sasongko, “Akreditasi Perguruan Tinggi Kriteria dan Prosedur 3.0,” Badan Akreditasi Nas. 

Perguru. Tinggi, pp. 1–21, 2019. 

[84] T. Hussain, R. Edgeman, and J. K. Eskildsen, “Knowledge-based intellectual structure of research 

in business excellence (1995–2015),” Total Qual. Manag. Bus. Excell., vol. 31, no. 11–12, pp. 

1171–1194, 2020, doi: 10.1080/14783363.2018.1468752. 

[85] P. Prabhakar Reddy and P. V. R. Ravindra Reddy, “A novel approach to measure course and 

programme outcomes and expediting teaching learning process-a sample study,” Int. J. Sci. 

Technol. Res., vol. 9, no. 4, pp. 2551–2554, 2020, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85083837553&partnerID=40&md5=b2c025cecc8456d5590e2d5bba9a6976. 

[86] T. Sasipraba et al., “Assessment tools and rubrics for evaluating the capstone projects in outcome 

based education,” Procedia Comput. Sci., vol. 172, no. 2019, pp. 296–301, 2020, doi: 

10.1016/j.procs.2020.05.047. 

[87] K. Y. Tshai, J.-H. Ho, E. H. Yap, and H. K. Ng, “Outcome-based education - The assessment of 

programme educational objectives for an engineering undergraduate degree,” Eng. Educ., vol. 9, 

no. 1, pp. 74–85, 2014, [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-

s2.0-

84904254506&doi=10.11120%2Fened.2014.00020&partnerID=40&md5=d7d62842af29ca9cf3c

9554de1b41553. 

[88] M. R. Jadhav, A. B. Kakade, S. R. Jagtap, and M. S. Patil, “Impact assessment of outcome based 

approach in engineering education in India,” Procedia Comput. Sci., vol. 172, no. 2019, pp. 791–

796, 2020, doi: 10.1016/j.procs.2020.05.113. 

[89] D. D. Kumar and Y. E. Woyessa, “Problem based learning for reinforcing civil engineering 

education in the universities of technologies in South Africa,” in Proceedings, Annual Conference 

- Canadian Society for Civil Engineering, 2019, vol. 2019-June, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85080875138&partnerID=40&md5=d969d69f4ecf375b11d54aee8620dbfb. 

[90] M. M. Mahbubul Syeed, A. S. M. Shihavuddin, M. F. Uddin, M. Hasan, and R. H. Khan, “Outcome 

Based Education (OBE): Defining the Process and Practice for Engineering Education,” IEEE 

Access, vol. 10, pp. 119170–119192, 2022, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

131 

 

85141632706&doi=10.1109%2FACCESS.2022.3219477&partnerID=40&md5=e3572067d02edd

7772942395b017190a. 

[91] S. R. Naqvi et al., “Learning outcomes and assessment methodology: Case study of an 

undergraduate engineering project,” Int. J. Electr. Eng. Educ., vol. 56, no. 2, pp. 140–162, 2019, 

doi: 10.1177/0020720918790108. 

[92] R. Bhat, C. R. Kamath, K. A. Mathias, and P. Mulimani, “Practical Implementation of Outcome-

Based Education Practices in the Indian Engineering Institutes – An Objective Approach Based 

Investigation,” J. Eng. Educ. Transform., vol. 36, no. 1, pp. 26–32, 2022, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85137835965&doi=10.16920%2Fjeet%2F2022%2Fv36i1%2F22133&partnerID=40&md5=29f2

75df4bafe6bfa4d7756d69e09d18. 

[93] M. Yasmin and A. Yasmeen, “Viability of outcome-based education in teaching English as second 

language to chemical engineering learners,” Educ. Chem. Eng., vol. 36, pp. 100–106, 2021, 

[Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85105307179&doi=10.1016%2Fj.ece.2021.04.005&partnerID=40&md5=7808666e8f05b22d9ca

b4c06599f225e. 

[94] R. Ebel et al., “Co-design of Adaptable Learning Outcomes for Sustainable Food Systems 

Undergraduate Education,” Front. Sustain. Food Syst., vol. 4, no. September, 2020, doi: 

10.3389/fsufs.2020.568743. 

[95] S. Abdul Raof and A. H. Musta’amal, “Validity and Reliability of Instrument Competencies 

Framework of Agriculture Educators: The Rasch Measurement Model,” Int. J. Educ. Methodol., 

vol. 7, no. 3, pp. 411–420, 2021, doi: 10.12973/IJEM.7.3.411. 

[96] A. Ahuja et al., “An Outcomes-Based Framework for Integrating Academics With Student Life to 

Promote the Development of Undergraduate Students’ Non-cognitive Skills,” Front. Educ., vol. 7, 

2022, doi: 10.3389/feduc.2022.782214. 

[97] P. Yang, S. Lai, H. Guan, and J. Wang, “Teaching Reform and Practice Using the Concept of 

Outcome-Based Education – A Case Study on Curriculum Design for a Microcontroller Unit 

Course,” Int. J. Emerg. Technol. Learn., vol. 17, no. 3, pp. 68–82, 2022, doi: 

10.3991/ijet.v17i03.29041. 

[98] S. Zhong, Y. Miao, and X. Jiang, “Research on the Reform of Practice Teaching Based on OBE-

CDIO,” in Proceedings - 2021 2nd International Conference on Information Science and 

Education, ICISE-IE 2021, 2021, pp. 1499–1503, doi: 10.1109/ICISE-IE53922.2021.00334. 

[99] J. Zhao, C. Shen, D. Chen, and X. Fu, “Construction and Application of Waterway Engineering 

Design Virtual Simulation Cloud System Based on Outcome-Based Education,” Int. J. Emerg. 

Technol. Learn., vol. 17, no. 20, pp. 34–48, 2022, doi: 10.3991/ijet.v17i20.31355. 

[100] V. Raj, P. Goulet, and S. Bansal, “Evaluation of Instructional Module Development System,” in 

Proceedings - Frontiers in Education Conference, FIE, 2018, vol. 2018-Octob, doi: 

10.1109/FIE.2018.8659063. 

[101] I. S. Hussain and F. A. Hamid, “Development of technical skills in Electrical Power Engineering 

students: A case study of Power Electronics as a Key Course,” in IOP Conference Series: Materials 

Science and Engineering, 2017, vol. 226, no. 1, doi: 10.1088/1757-899X/226/1/012197. 

[102] F. X. Li, P. Y. Wang, and R. J. Wei, “Teaching Reform and Practice of Statistics Course Based on 

OBE-CDIO Concept in the Context of Big Data,” 2022, doi: 10.1145/3588340.3588351. 

[103] J. Shen, “Research on the mixed teaching mode of office automation course based on OBE under 

the new engineering background,” in ACM International Conference Proceeding Series, 2021, pp. 

60–64, doi: 10.1145/3474995.3475006. 

[104] N. Donthu, S. Kumar, D. Mukherjee, N. Pandey, and W. M. Lim, “How to conduct a bibliometric 

analysis: An overview and guidelines,” J. Bus. Res., vol. 133, no. April, pp. 285–296, 2021, doi: 

10.1016/j.jbusres.2021.04.070. 

[105] M. A. Khan, D. Pattnaik, R. Ashraf, I. Ali, S. Kumar, and N. Donthu, “Value of special issues in 

the journal of business research: A bibliometric analysis,” J. Bus. Res., vol. 125, no. December 

2020, pp. 295–313, 2021, doi: 10.1016/j.jbusres.2020.12.015. 

[106] W. Mengist, T. Soromessa, and G. Legese, “Method for conducting systematic literature review 

and meta-analysis for environmental science research,” MethodsX, vol. 7, p. 100777, 2020, doi: 

10.1016/j.mex.2019.100777. 

[107] A. García-Holgado, S. Marcos-Pablos, and F. García-Peñalvo, “Guidelines for performing 

Systematic Research Projects Reviews,” Int. J. Interact. Multimed. Artif. Intell., vol. 6, no. 2, p. 9, 

2020, doi: 10.9781/ijimai.2020.05.005. 

[108] R. A. Slavcev, J. Tjendra, and D. Cheung, “A model of iterative outcome-based curriculum design 

and assessment for strategic pharmacy education in Canada,” Curr. Pharm. Teach. Learn., vol. 5, 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

132 

 

no. 6, pp. 593–599, 2013, doi: 10.1016/j.cptl.2013.07.008. 

[109] S. Hammami, “Effectiveness and Efficiency of Course Outcomes Based Assessment Models,” 

ICCAIS 2020 - 3rd Int. Conf. Comput. Appl. Inf. Secur., pp. 0–5, 2020, doi: 

10.1109/ICCAIS48893.2020.9096773. 

[110] C. S. Soh, K. H. Tan, K. H. Yeap, V. V. Yap, and Y. T. Yong, “Measuring learning outcomes of 

Bachelor degree program in outcome-based education,” 2010 2nd Int. Congr. Eng. Educ. 

Transform. Eng. Educ. to Prod. Qual. Eng. ICEED2010, pp. 176–179, 2010, doi: 

10.1109/ICEED.2010.5940786. 

[111] L. D. Lumius, M. Hamzah, C. P. Yee, V. Pang, and G. S. Leng, “Visual Analytics Design to Support 

Knowledge Generation: The Case of Outcome Based Education Assessment in Malaysia,” ISCAIE 

2020 - IEEE 10th Symp. Comput. Appl. Ind. Electron., pp. 135–140, 2020, doi: 

10.1109/ISCAIE47305.2020.9108793. 

[112] K. Sudheer, V. V. N. Sujit, N. V. G. Prasad, and K. Ravichand, “A novel method of learning 

outcome assessment in outcome based education,” Proc. - 2016 IEEE 4th Int. Conf. MOOCs, Innov. 

Technol. Educ. MITE 2016, pp. 328–331, 2017, doi: 10.1109/MITE.2016.63. 

[113] N. Basir, O. C. Lian, J. M. Salmizi, and H. Shaharin, “Assessment of outcome-based integrated 

design project,” J. Technol. Sci. Educ., vol. 9, no. 1, pp. 77–84, 2019, doi: 10.3926/jotse.541. 

[114] M. Iqbal Khan, S. M. Mourad, and W. M. Zahid, “Developing and qualifying Civil Engineering 

Programs for ABET accreditation,” J. King Saud Univ. - Eng. Sci., vol. 28, no. 1, pp. 1–11, 2016, 

doi: 10.1016/j.jksues.2014.09.001. 

[115] K. Gupta, M. Khurana, D. Prasad, A. Garg, and D. Gupta, “A Framework for PO Attainment in 

HEI’s using Machine Learning in India,” 2021, doi: 10.1109/ICCICA52458.2021.9697218. 

[116] R. Sumathi, R. M. Savithramma, and B. P. Ashwini, “Curriculum Compliance Improvement Model 

for Addressing Program Outcomes in Engineering Education,” J. Eng. Educ. Transform., vol. 37, 

no. 1, pp. 7–19, 2023, doi: 10.16920/jeet/2023/v37i1/23127. 

[117] M. Mahrishi, P. K. Jain, and S. Hosseini, “Towards assessment and attainment of Engineering 

Graduate Attributes in Outcome Based Education (OBE,” 2023, doi: 

10.1109/IEEECONF56852.2023.10104817. 

[118] K. Thirumoorthy and K. Muneeswaran, “An application of text mining techniques and outcome 

based education: student recruitment system,” J. Ambient Intell. Humaniz. Comput., vol. 14, no. 3, 

pp. 1359–1371, 2023, doi: 10.1007/s12652-021-03162-4. 

[119] U. S. Ragupathy, P. S. J. Suji, B. Venkatesan, T. Abirami, A. D. Vijay, and A. Jeevanantham, 

“Understanding Knowledge Domain in Outcome Based Education Through Cooperative Learning 

Method,” J. Eng. Educ. Transform., vol. 36, no. 4, pp. 7–12, 2023, doi: 

10.16920/jeet/2023/v36i4/23110. 

[120] M. W. Lorin Anderson, David Krathwohl, Peter Airasian, Kathleen Cruikshank, Richard Mayer, 

Paul Pintrich, James Raths, Taxonomy for Learning, Teaching, and Assessing, A: A Revision of 

Bloom’s Taxonomy of Educational Objectives, 1st Editio. Pearson, 2001. 

[121] S. Amirtharaj, G. Chandrasekaran, K. Thirumoorthy, and K. Muneeswaran, “A Systematic 

Approach for Assessment of Attainment in Outcome-based Education,” High. Educ. Futur., vol. 9, 

no. 1, pp. 8–29, 2022, [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85121301940&doi=10.1177%2F23476311211017744&partnerID=40&md5=f8683e8a6bebe7c79

755a98f81e02ae4. 

[122] N. M. Nandhitha and S. E. Roslin, “OBE Framework for Assessing Laboratory / Practical Courses 

in Engineering Programmes,” J. Eng. Educ. Transform., vol. 37, no. 3, pp. 121–142, 2024, doi: 

10.16920/jeet/2024/v37i3/24008. 

[123] K. M. Datt, S. Y. Bharath, R. R. Yarlagadda, T. M. Datta, and B. L. N. P. Kumar, “A Web based 

Open Source Framework for Automatic Assessment and Attainment of Course Outcomes,” Proc. 

Int. Conf. Electron. Renew. Syst. ICEARS 2022, no. Icears, pp. 650–655, 2022, doi: 

10.1109/ICEARS53579.2022.9752106. 

[124] N. Rizki Herlambang, A. Sofwan, and M. A. Riyadi, “Sistem Informasi Evaluasi Obe Program 

Studi Dan Pengukuran Capaian Pembelajaran Lulusan Mahasiswa,” Transient, vol. 12, no. 3, pp. 

2685–0206, 2023, [Online]. Available: https://ejournal3.undip.ac.id/index.php/transient. 

[125] M. A. Chowdhury, K. K. S. Chisty, H. Tushar, K. M. F. Ahmed, and S. S. A. Waliullah, 

“Automating assessment and evaluation for a bachelor’s degree program,” Int. J. Eval. Res. Educ., 

vol. 12, no. 4, pp. 2037–2044, 2023, doi: 10.11591/ijere.v12i4.25479. 

[126] R. Sapawi, R. Wahi, A. Anuar, N. T. Razali, M. H. Hashim, and A. H. Rasit, “Alternative and 

Online Assessment in the Context of Outcome Based Education: A Practical Guide,” J. Adv. Res. 

Appl. Sci. Eng. Technol., vol. 31, no. 2, pp. 173–183, 2023, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

133 

 

85168098725&doi=10.37934%2Faraset.31.2.173183&partnerID=40&md5=e0a953e8273ffa92a4

489815219ac41f. 

[127] M. G. Selva, M. Arkadi, K. Sangeetha, S. Suryawanshi, and B. A. John, “Outcome-based 

assessment in India: A method for quantifying course outcome attainment,” J. Auton. Intell., vol. 

7, no. 2, 2024, doi: 10.32629/jai.v7i2.1160. 

[128] A. A. Mutalib, R. Hamid, F. Mohd, and S. Abdullah, “Implementation of OBE in the Engineering 

Graphics Course and Analysis of Academic Performance,” vol. 60, pp. 184–188, 2012, doi: 

10.1016/j.sbspro.2012.09.366. 

[129] S. Mohamad, Z. Tukiran, R. M. Hanifa, A. Ahmad, and M. Som, “An Evaluation of Assessment 

Tools in Outcome-based Education : A Way Forward,” J. Educ. Vocat. Res., vol. 3, no. 11, pp. 

336–343, 2012. 

[130] N. A. Rahman, S. Rozaimah, and S. Abdullah, “Assessment Tool of Course Learning Outcomes 

for Mechanical Design of Process Equipment,” Procedia - Soc. Behav. Sci., vol. 102, no. Ifee 2012, 

pp. 116–121, 2013, doi: 10.1016/j.sbspro.2013.10.721. 

[131] I. Arshad, S. Fatin, M. Razali, and Z. Samba, “Programme Outcomes Assessment for Civil & 

Structural Engineering Courses at Universiti Kebangsaan Malaysia,” vol. 60, pp. 98–102, 2012, 

doi: 10.1016/j.sbspro.2012.09.353. 

[132] R. Khanna and D. Mehrotra, “The roadmap for quality improvement from traditional through 

competency based (CBE) towards outcome based education (OBE) in dentistry,” J. Oral Biol. 

Craniofacial Res., vol. 9, no. 2, pp. 139–142, 2019, doi: 10.1016/j.jobcr.2019.02.004. 

[133] H. Aldowah, H. Al-Samarraie, and W. M. Fauzy, “Educational data mining and learning analytics 

for 21st century higher education: A review and synthesis,” Telemat. Informatics, vol. 37, no. 

January, pp. 13–49, 2019, doi: 10.1016/j.tele.2019.01.007. 

[134] A. M. Shahiri, W. Husain, and N. A. Rashid, “A Review on Predicting Student’s Performance 

Using Data Mining Techniques,” Procedia Comput. Sci., vol. 72, pp. 414–422, 2015, doi: 

10.1016/j.procs.2015.12.157. 

[135] A. Dutt, M. A. Ismail, and T. Herawan, “A Systematic Review on Educational Data Mining,” IEEE 

Access, vol. 5, no. c, pp. 15991–16005, 2017, doi: 10.1109/ACCESS.2017.2654247. 

[136] M. A. Jayanthi, R. L. Kumar, A. Surendran, and K. Prathap, “Research contemplate on educational 

data mining,” 2016 IEEE Int. Conf. Adv. Comput. Appl. ICACA 2016, pp. 110–114, 2017, doi: 

10.1109/ICACA.2016.7887933. 

[137] L. Khanna, S. N. Singh, and M. Alam, “Educational data mining and its role in determining factors 

affecting students academic performance: A systematic review,” India Int. Conf. Inf. Process. IICIP 

2016 - Proc., 2017, doi: 10.1109/IICIP.2016.7975354. 

[138] R. Asif, A. Merceron, S. A. Ali, and N. G. Haider, “Analyzing undergraduate students’ performance 

using educational data mining,” Comput. Educ., vol. 113, 2017, doi: 

10.1016/j.compedu.2017.05.007. 

[139] B. Minaei-Bidgoli, D. A. Kashy, G. Kortemeyer, and W. F. Punch, “Predicting student 

performance: An application of data mining methods with an educational web-based system,” Proc. 

- Front. Educ. Conf. FIE, vol. 1, p. T2A13-T2A18, 2003, doi: 10.1109/FIE.2003.1263284. 

[140] W. Hamalainen and M. Vinni, “Comparison of machine learning methods for intelligent tutoring 

systems,” Lect. Notes Comput. Sci. (including Subser. Lect. Notes Artif. Intell. Lect. Notes 

Bioinformatics), vol. 4053 LNCS, pp. 525–534, 2006. 

[141] J. ‐P. Vandamme, N. Meskens, and J. ‐F. Superby, “Predicting Academic Performance by Data 

Mining Methods,” Educ. Econ., vol. 15, no. 4, pp. 405–419, 2007, doi: 

10.1080/09645290701409939. 

[142] N. T. Nghe, P. Janecek, and P. Haddawy, “A comparative analysis of techniques for predicting 

academic performance,” Proc. - Front. Educ. Conf. FIE, no. November, 2007, doi: 

10.1109/FIE.2007.4417993. 

[143] E. Osmanbegović and M. Suljic, “Data Mining Approach for Predicting Student Performance,” 

Econ. Rev.  J. Econ. Bus., vol. X, no. 1, pp. 3–12, 2012. 

[144] M. Mayilvaganan and D. Kalpanadevi, “Comparison of classification techniques for predicting the 

cognitive skill of students in education environment,” 2014 IEEE Int. Conf. Comput. Intell. 

Comput. Res. IEEE ICCIC 2014, pp. 113–118, 2014, doi: 10.1109/ICCIC.2014.7238346. 

[145] T. Mishra, D. Kumar, and S. Gupta, “Mining students’ data for prediction performance,” Int. Conf. 

Adv. Comput. Commun. Technol. ACCT, pp. 255–262, 2014, doi: 10.1109/ACCT.2014.105. 

[146] A. Pradeep and J. Thomas, “Predicting College Students Dropout using EDM Techniques,” Int. J. 

Comput. Appl., vol. 123, no. 5, pp. 26–34, 2015, doi: 10.5120/ijca2015905328. 

[147] M. A. Salahli, T. Gasimzade, F. Alasgarova, and A. Guliyev, “The Use of Predictive Models in 

Intelligent Recommendation Systems,” Procedia Comput. Sci., vol. 102, no. August, pp. 515–519, 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

134 

 

2016, doi: 10.1016/j.procs.2016.09.436. 

[148] C. J. Villagrá-Arnedo, F. J. Gallego-Durán, F. Llorens-Largo, P. Compañ-Rosique, R. Satorre-

Cuerda, and R. Molina-Carmona, “Improving the expressiveness of black-box models for 

predicting student performance,” Comput. Human Behav., vol. 72, pp. 621–631, 2017, doi: 

10.1016/j.chb.2016.09.001. 

[149] N. Iam-On and T. Boongoen, “Generating descriptive model for student dropout: a review of 

clustering approach,” Human-centric Comput. Inf. Sci., vol. 7, no. 1, pp. 1–24, 2017, doi: 

10.1186/s13673-016-0083-0. 

[150] K. T. Chui, D. C. L. Fung, M. D. Lytras, and T. M. Lam, “Predicting at-risk university students in 

a virtual learning environment via a machine learning algorithm,” Comput. Human Behav., no. 

December 2017, pp. 0–1, 2018, doi: 10.1016/j.chb.2018.06.032. 

[151] A. Sandoval, C. Gonzalez, R. Alarcon, K. Pichara, and M. Montenegro, “Centralized student 

performance prediction in large courses based on low-cost variables in an institutional context,” 

Internet High. Educ., vol. 37, no. January, pp. 76–89, 2018, doi: 10.1016/j.iheduc.2018.02.002. 

[152] A. Sarra, L. Fontanella, and S. Di Zio, “Identifying Students at Risk of Academic Failure Within 

the Educational Data Mining Framework,” Soc. Indic. Res., pp. 1–20, 2018, doi: 10.1007/s11205-

018-1901-8. 

[153] P. Golding and O. Donaldson, “Predicting academic performance,” Proc. - Front. Educ. Conf. FIE, 

pp. 21–26, 2006, doi: 10.1109/FIE.2006.322661. 

[154] D. Delen, “A comparative analysis of machine learning techniques for student retention 

management,” Decis. Support Syst., vol. 49, no. 4, pp. 498–506, 2010, doi: 

10.1016/j.dss.2010.06.003. 

[155] P. M. Arsad, N. Buniyamin, and J. L. A. Manan, “A neural network students’ performance 

prediction model (NNSPPM),” 2013 IEEE Int. Conf. Smart Instrumentation, Meas. Appl. ICSIMA 

2013, no. November, pp. 26–27, 2013, doi: 10.1109/ICSIMA.2013.6717966. 

[156] S. Natek and M. Zwilling, “Student data mining solution-knowledge management system related 

to higher education institutions,” Expert Syst. Appl., vol. 41, no. 14, pp. 6400–6407, 2014, doi: 

10.1016/j.eswa.2014.04.024. 

[157] N. D. Paterson, “Predictors of first year retention rates at the university of the West Indies, 

Jamaica,” Int. J. Educ. Dev., vol. 55, no. June, pp. 63–68, 2017, doi: 

10.1016/j.ijedudev.2017.06.001. 

[158] C. Dewberry and D. J. R. Jackson, “An application of the theory of planned behavior to student 

retention,” J. Vocat. Behav., vol. 107, no. August 2017, pp. 100–110, 2018, doi: 

10.1016/j.jvb.2018.03.005. 

[159] D. Delen, K. Topuz, and E. Eryarsoy, “Development of a Bayesian Belief Network-based DSS for 

predicting and understanding freshmen student attrition,” Eur. J. Oper. Res., no. xxxx, 2019, doi: 

10.1016/j.ejor.2019.03.037. 

[160] H. Hamsa, S. Indiradevi, and J. J. Kizhakkethottam, “Student Academic Performance Prediction 

Model Using Decision Tree and Fuzzy Genetic Algorithm,” Procedia Technol., vol. 25, pp. 326–

332, 2016, doi: 10.1016/j.protcy.2016.08.114. 

[161] A. S. Hoffait and M. Schyns, “Early detection of university students with potential difficulties,” 

Decis. Support Syst., vol. 101, pp. 1–11, 2017, doi: 10.1016/j.dss.2017.05.003. 

[162] C. C. Gray and D. Perkins, “Utilizing early engagement and machine learning to predict student 

outcomes,” Comput. Educ., vol. 131, no. December 2018, pp. 22–32, 2019, doi: 

10.1016/j.compedu.2018.12.006. 

[163] T. Wang and A. Mitrovic, “Using neural networks to predict student’s performance,” Proc. - Int. 

Conf. Comput. Educ. ICCE 2002, no. October, pp. 969–973, 2002, doi: 

10.1109/CIE.2002.1186127. 

[164] I. Lykourentzou, I. Giannoukos, V. Nikolopoulos, G. Mpardis, and V. Loumos, “Dropout 

prediction in e-learning courses through the combination of machine learning techniques,” Comput. 

Educ., vol. 53, no. 3, pp. 950–965, 2009, doi: 10.1016/j.compedu.2009.05.010. 

[165] Elakia, Gayathri, Aarthi, and Naren J, “Application of Data Mining in Educational Database for 

Predicting Behavioural Patterns of the Students,” Int. J. Comput. Sci. Inf. Technol., vol. 5, no. 3, 

pp. 4649–4652, 2014. 

[166] C. Bruffaerts, C. Bruffaerts, C. Dehon, and B. Guisset, “Can Schooling and Socio-Economic Level 

Be a Millstone to a Student ’ s Academic Success ? Can schooling and socio-economic level be a 

millstone to a student ’ s academic success ? ∗,” 2011. 

[167] R. J. Oskouei, M. Askari, and P. R. P. Sajja, “Perceived internet usage behaviours as predictor to 

outlier detection in students’ communities in academic environments,” Indian J. Sci. Technol., vol. 

6, no. 7, pp. 4923–4935, 2013. 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

135 

 

[168] F. Ofori, E. Maina, and R. Gitonga, “Using Machine Learning Algorithms to Predict Students’ 

Performance and Improve Learning Outcome: A Literature Based Review,” J. Inf. Technol., vol. 4, 

no. 1, pp. 2616–3573, 2020, [Online]. Available: 

https://stratfordjournals.org/journals/index.php/Journal-of-Information-and-

Techn/article/view/480. 

[169] S. Huang and N. Fang, “Predicting student academic performance in an engineering dynamics 

course: A comparison of four types of predictive mathematical models,” Comput. Educ., vol. 61, 

no. 1, pp. 133–145, 2013, doi: 10.1016/j.compedu.2012.08.015. 

[170] A. Hoffait and M. Schyns, “Early detection of university students with potential difficulties,” Decis. 

Support Syst., vol. 101, pp. 1–11, 2017, doi: 10.1016/j.dss.2017.05.003. 

[171] A. Namoun and A. Alshanqiti, “Predicting student performance using data mining and learning 

analytics techniques: A systematic literature review,” Appl. Sci., vol. 11, no. 1, pp. 1–28, 2021, doi: 

10.3390/app11010237. 

[172] R. Asif, A. Merceron, S. A. Ali, and N. G. Haider, “Analyzing undergraduate students’ performance 

using educational data mining,” Comput. Educ., vol. 113, pp. 177–194, 2017, doi: 

10.1016/j.compedu.2017.05.007. 

[173] J. Chowdhery, A. Jasmin, A. Jaiswal, and J. A. A. Jothi, “Automatic Student Performance 

Prediction System Using Data Mining Techniques,” in 2021 International Conference on 

Computing and Communications Applications and Technologies, I3CAT 2021 - Proceedings, 2021, 

pp. 57–65, doi: 10.1109/I3CAT53310.2021.9629427. 

[174] A. Nabil, M. Seyam, and A. Abou-Elfetouh, “Prediction of Students’ Academic Performance Based 

on Courses’ Grades Using Deep Neural Networks,” IEEE Access, vol. 9, pp. 140731–140746, 2021, 

doi: 10.1109/ACCESS.2021.3119596. 

[175] M. Nachouki, E. A. Mohamed, R. Mehdi, and M. Abou Naaj, “Student course grade prediction 

using the random forest algorithm: Analysis of predictors’ importance,” Trends Neurosci. Educ., 

vol. 33, p. 100214, 2023, doi: 10.1016/j.tine.2023.100214. 

[176] H. Dasi and S. Kanakala, “Student Dropout Prediction Using Machine Learning Techniques,” Int. 

J. Intell. Syst. Appl. Eng., vol. 10, no. 4, pp. 408–414, 2022, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85161957845&partnerID=40&md5=578e1d6ea1d968a1fcf29517911c0252. 

[177] T. A. Kustitskaya, A. A. Kytmanov, and M. V Noskov, “Early Student-at-Risk Detection by 

Current Learning Performance and Learning Behavior Indicators,” Cybern. Inf. Technol., vol. 22, 

no. 1, pp. 117–133, 2022, doi: 10.2478/cait-2022-0008. 

[178] A. F. Felix Jimenez, V. S. Sanchez Lee, I. I. Belmonte, and E. F. Parra Gonzalez, “Application of 

Data Science and Machine Learning in the Prediction of College Dropout: A Data-Driven 

Predictive Approach,” in Applications in Software Engineering - Proceedings of the 12th 

International Conference on Software Process Improvement, CIMPS 2023, 2023, pp. 234–243, doi: 

10.1109/CIMPS61323.2023.10528825. 

[179] E. S. Karabacak and Y. Yaslan, “Comparison of Machine Learning Methods for Early Detection 

of Student Dropouts,” in UBMK 2023 - Proceedings: 8th International Conference on Computer 

Science and Engineering, 2023, pp. 376–381, doi: 10.1109/UBMK59864.2023.10286747. 

[180] H. Turabieh et al., “Enhanced Harris Hawks optimization as a feature selection for the prediction 

of student performance,” Computing, vol. 103, no. 7, pp. 1417–1438, 2021, doi: 10.1007/s00607-

020-00894-7. 

[181] F. Marbouti, H. A. Diefes-Dux, and K. Madhavan, “Models for early prediction of at-risk students 

in a course using standards-based grading,” Comput. Educ., vol. 103, pp. 1–15, 2016, doi: 

10.1016/j.compedu.2016.09.005. 

[182] M. Yağcı, “Educational data mining: prediction of students’ academic performance using machine 

learning algorithms,” Smart Learn. Environ., vol. 9, no. 1, 2022, doi: 10.1186/s40561-022-00192-

z. 

[183] A. Algarni, M. Abdullah, H. Allahiq, and A. Qahmash, “Predicting At-Risk Students in Higher 

Education,” Int. J. Intell. Syst. Appl. Eng., vol. 11, no. 3, pp. 1229–1239, 2023, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85174859931&partnerID=40&md5=8446c51ba5666a5aab9aaa4491a5cff5. 

[184] C. H. Chen, S. J. H. Yang, J. X. Weng, H. Ogata, and C. Y. Su, “Predicting at-risk university 

students based on their e-book reading behaviours by using machine learning classifiers,” 

Australas. J. Educ. Technol., vol. 37, no. 4, pp. 130–144, 2021, doi: 10.14742/ajet.6116. 

[185] M. R. Rimadana, S. S. Kusumawardani, P. I. Santosa, and M. S. F. Erwianda, “Predicting Student 

Academic Performance using Machine Learning and Time Management Skill Data,” 2019 2nd Int. 

Semin. Res. Inf. Technol. Intell. Syst. ISRITI 2019, pp. 511–515, 2019, doi: 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

136 

 

10.1109/ISRITI48646.2019.9034585. 

[186] N. Husin et al., “GPA and Graduation Prediction on Bachelor Degree for Counseling Purposes with 

Machine Learning Prediction Approach,” 2023, doi: 10.1109/ICTECA60133.2023.10490496. 

[187] G. Kostopoulos, S. Kotsiantis, N. Fazakis, G. Koutsonikos, and C. Pierrakeas, “A Semi-Supervised 

Regression Algorithm for Grade Prediction of Students in Distance Learning Courses,” Int. J. Artif. 

Intell. Tools, vol. 28, no. 4, 2019, doi: 10.1142/S0218213019400013. 

[188] A. Aron, E. J. Coups, and E. N. Aron, Statistics for Psychologists, 6th editio. New Jersey, USA: 

Pearson, 2013. 

[189] A. Rajak, A. K. Shrivastava, and D. P. Shrivastava, “Course outcome attainments in OBE for weak 

students,” Int. J. Innov. Technol. Explor. Eng., vol. 8, no. 11, pp. 506–509, Sep. 2019, doi: 

10.35940/ijitee.K1421.0981119. 

 

 

 

Metode Pengukuran Capaian Pembelajaran Mata Kuliah Berbasis Outcome-Based Education dengan
Sistem
Peringatan Dini Berbasis Machine Learning
Ellysa Tjandra, Prof. Dr. Ir. Ridi Ferdiana, S.T., M.T., IPM.; Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

