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ABSTRAK

Pendidikan tinggi memiliki peran penting dalam membentuk sumber daya
manusia yang kompeten dan berkualitas, sehingga tingkat ketepatan waktu
kelulusan mahasiswa menjadi salah satu indikator penting keberhasilan suatu
perguruan tinggi. Penelitian ini bertujuan untuk mengimplementasikan algoritma
K-Nearest Neighbor (KNN) dalam mengukur ketepatan kelulusan mahasiswa di
Universitas Katolik Santo Thomas Medan. Data penelitian diambil dari data
akademik mahasiswa program sarjana (S1) angkatan 2019-2020 yang terdiri atas
variabel seperti IPK, jumlah SKS, dan masa studi. Hasil penelitian menunjukkan
bahwa sistem yang dibangun mampu memprediksi ketepatan kelulusan
mahasiswa dengan tingkat akurasi sebesar 99,16% pada nilai k = 3. Visualisasi
hasil menunjukkan bahwa sebagian besar mahasiswa dari program studi
Pendidikan Bahasa Inggris, PGSD, dan Agroteknologi memiliki tingkat kelulusan
tepat waktu tertinggi, sedangkan program studi Teknik Sipil dan Arsitektur
memiliki tingkat ketidaktepatan tertinggi. Penelitian ini diharapkan dapat
membantu pihak universitas dalam melakukan evaluasi dan perencanaan
kebijakan akademik untuk meningkatkan ketepatan waktu kelulusan mahasiswa di
masa mendatang.

Kata Kunci : K-Nearest Neighbor (KNN), Ketepatan Kelulusan, Data Mining,
Universitas Katolik Santo Thomas Medan

viil



DAFTAR 1Sl

PERNYATAAN PENULIS ...t I
LEMBAR PENGESAHAN SKRIPSI ................... Error! Bookmark not defined.
ABST RAK e viil
LEMBAR PERSEMBAHAN ...ttt I
KATA PENGANTAR ..ttt nnte e e e nae e Vi
DAFTAR ISL...oc ettt e e e e e nae e IX
DAFTAR TABEL ..ottt et st Xii
DAFTAR GAMBAR ...ttt ittt sttt Xiii
BAB | PENDAHULUAN ...t ettt it 1
1. Latar BelaKang .........ccoiiiiiie ittt 1

1.2, RUMUSAN MaSaIaN ...tk 2

1.3.  Batasan Masalah............ccooeiiiiieiiii it 2

I.4. Maksud Dan Tujuan Penelitian............cocivviriiieiiinsieineseeeeeeeees 3

1.5, Manfgat Penelitian ol 4L J0N. .8l e B, 3

1.6. Metodologi Penelitian..............icoeiiiiiiiiiiecce e 3

1.7. Sistematika PenuUliSaNn ... it 4

BAB Il LANDASAN TEORI ... et 6
1.1 Penelitian Terdaulu ..........cciooiioiiiiiiiiiisieseee e 6

11.2 Kelulusan Mah@SISWa ........ccueueieiieiiiiiiiisie e 7

1.3 Data IMINING c..veeieeie et e e beesnne s 8

[1.3.1 Tahap-Tahap Data MiniNg .....ccccccviiiiiiiiniieee s 8

11.3.2 Metode Teknik Data MiNiNg ..........coooviirininieienesce e 9

11.4 NOrmalisasi Data..........c.cccvieeiieieiieiecce e 10

V.5 K-Nearest Neighbor (KNN) ..., 11
[1.5.1 Perhitungan Nilai Validitas............ccooeviiiiiniiiiieneeeeee 13

[1.5.2 WEIGNT VOUING ..o 13

1.6 Maching Learning ........cccccueeiieiiiiiie sttt 15
[1.6.1 Jenis - Jenis Machine Learning.........ccocceuurreereninieeniesieseeniesee e 17

[1.7 Model Confusion MatriX..........coeiieninieiin e 20

11.8 Perangkat Lunak PENdUKUNG ..........ccceiiiiriiiiiiie e 21



119 PYHNON v seeeeseeeseseseesesseseseeseessesssseseessesssees e sss e 22

[1.10 PeMOAEIAN DAta ........ccovvieiiiiieiie i 23
[1.10.1 FIOWCRAIT ...t 23
11.10.2 UML (Unified Modeling Language) ........cccccererereneneneeieieeens 24
11.10.2.1 Use Case DIAgQram ........ccccoeiererinineiieeeieeseese e 25
[1.10.2.2 ClasS DIAGIaM.......ciiiieieieieiiesiesie st 26
11.10.2.3 ACHVItY DIAQram .......coveiiiiiiiiieiiiiseeie e 27

BAB 111 GAMBARAN UMUM INSTANSI.......ccoitiiiiiieiene e 30

I11.1 Profil Universitas Katolik Santo Thomas..........ccccccevvviniivenvnieseennnn, 30

I11.2 Sejarah Universitas Katolik Santo Thomas...........ccccccecvevicniencninen, 30

111.3 Visi-Misi Universitas Katolik Santo Thomas............ccoccevvvvenieneenene 31

[11.3.1 Visi Universitas Katolik Santo Thomas............cccceocevivinieninennnnn, 31
[11.3.2 Misi Universitas Katolik Santo Thomas...........ccccocevivinieniininnnn, 31

I11.4 Logo Universitas Katolik Santo Thomas.....ccccecvevviiiienieiiiesieciee, 32

I11.5 Tujuan Universitas Katolik Santo Thomas..........ccccvivciie i, 33

I11.6 Sasaran Universitas Katolik Santo Thomas..........ccccvevviiiiienceninnnenn, 33

I11.7 Nilai-Nilai di Universitas Katolik Santo Thomas.............ccccceecvervvenene. 33

111.8 Motto Universitas Katolik Santo Thomas .............ccccveeiieeveseneennnnn, 34

I11.9 Struktur Organisasi Universitas Katolik Santo Thomas....................... 34

I11.10 Pimpinan Organisasi Universitas Katolik Santo Thomas................... 34

BAB IV ANALISA DAN PEMBAHASAN ...ttt 35

IV.1 Pembahasgiil ... .o @Y ..ol 35

V.2 Pengimpularm e Syt Z e AL A A 35

V.3 NOrmMalisasi DAt ..........ccceverveieiieiieie ettt 36

IV.4 Implementasi Algoritma K- Nearest Neighbor ...........cccccccoviieininne, 40

IV.4.1 Perhitungan Euclidean Distance...........ccccocevvievie e 40
IV.4.2 Perhitungan Nilai Validitas Data.............cccccovveviie i 43
IV.4.3 Perhitungan Euclidean Distance antara Data Uji dan Data Latih.45
IV.4.4 Perhitungan Weight VOUNG .......cccoevieiiieiie e 45
V.5 Perancangan SISTEM ..........coiiiriiiieiesisesee e 48
[V.5.1 Use Case DIagram .......ccccceevereereiieseesieseeseesie e seeseeseeseseneesnns 48
IV.5.1.1 1dentifikasi AKIOT ........cccooiiiiiiinieieee e 48
IV.5.1.2 1dentifikasi USE CaSE .........cceviriririeieiene st 49
IV.5.2 ACLIVILY DIAQram ......c.ccoveiieiieiiesie e see et 50



IV.5.3 Class DIAgram.........c.cceiveriieieiieneeiieseesieeeesee e eee e sre e snaesne e, 57

V.6 Rancangan Database. ..........cccucvevieieeieiie e 59
IV.7 Rancangan Antar MUKQ...........c.ccouevveieiieie e 60
BAB V IMPLEMENTASI SISTEM......cocooiiiiiiiit e 70
V.1 Implementasi Antar Muka Halaman Register ..........ccccooevvvevviieieennnn, 70
V.2 Implementasi Antar Muka Halaman Login ..........cccooeviiinininiiniciene, 71
V.3 Implementasi Antar Muka Halaman Beranda ............ccccoooinininiiicnn, 71
V.3 Implementasi Antar Muka Halaman Data Training .........c.cc.cceevvevvinenne. 72
V.4 Implementasi Antar Muka Halaman Data Testing ...........c.ccocvvvvvvenennn. 72
V.5 Implementasi Antar Muka Halaman Kalkulasi ...............cccooniniininnn, 74
V.6 Implementasi Antar Muka Halaman Hasil Prediksi ..............cccvvveinne 75
V.7 Implementasi Antar Muka Halaman Detail Hasil Prediksi ................... 76
V.8 Implementasi Antar Muka Halaman Presentase............ccccccevevvevvennnnne, 76
V.9 Implementasi Antar Muka Halaman Data Pengguna ............cccccccveeun... 79
V.9 Implementasi Antar Muka Halaman Profil Pengguna..............cccccue..... 80
V.9 Implementasi Antar Muka Halaman Data Mahasiswa.......................... 81
BAB VI PENSSSTUP ... . ...f5e oo [ e cveeiaienencfoenneieeense ot eb oo seeaensees 81
VA Keswdpulan ....[.. 02 CALLE. oo L 81
AVAV. 137: 11 IO SR (A R S Wiy U SURORRR 81
DAFTAR PUSTAKA .. ettt ettt 83

Xi



DAFTAR TABEL

Tabel 11. 2 Rumus Confusion MatriX..........ccoeeriereeninie e 20
Tabel 1. 3 SIMbOl FIOWChArt.........cccooiiieiiee s 23
Tabel 11. 4 Diagram UML ........ccooiiiiiecic e 25
Tabel 11. 5 Simbol Use Case DIiagram ........cccceeverieereeiieseesieeieeseese e sree e eee s 25
Tabel 11. 6 SImbol Class DIagram..........ccccceiereniiinisieiee e 26
Tabel 11. 7 Simbol ACtivity DIagram .........cccceoeieiinininieieeseese e 27
TabEl IV, 1 DAASEL .....ecveivieieiieiie ettt 37
Tabel 1V. 2 Data Latin........cccoooiiiiiiiiiieeeee e 37
Tabel 1V. 3 DAt UjJi.....cccciiiiiiiiieieiseeee et 38
Tabel 1V. 4 Hasil Normalisasi Data Latin...........cccccooiiiiininnieiieienec e 38
Tabel 1V. 5 Hasil Normalisasi Data Uji ...........cccccoivevieiieieeniiic e 39
Tabel 1V. 6 Hasil Perhitungan Euclidean Distance antar data latih...................... 42
Tabel 1V. 7 Validitas Data............ccciiiimiiaenie s see e siesseeseese e ssesseeensesnes 44
Tabel IV. 8 Hasil Perhitungan Euclidean Distance antar data latih dan data uji ..45
Tabel 1V. 9 Weight VOtING.....cc.ooiiiiie et 47
Tabel 1V. 10 Penetuan label dari data Uji.........ccccoovereiiiiieiiciccec e 48
Tabel 1V.11 Tabel WSer\........... ok ombseeeeeeereesdeeresfbberereyeveniediienienvenneniennns 59
Tabel 1V. 12 Tabel Data Training ......occioiiiieiiiieesieseseeeee e 59
Tabel 1V. 13 Tabel Data TeStING......ccciiiiiiieiecee st 60
Tabel 1V. 14 Tabel Hasil Prediksi.......cccoceieiiriiiiiiiiinieeiie e 60

Xii



DAFTAR GAMBAR

Gambar I1. 1 Tahapan Data Mining ........cccccoceiveiiiiieneeie e 9
Gambar I1. 2 Metode Data MINING........c.coeiiiiiiiiiiieeeee s 9
Gambar 1. 3 Algoritma K-NIN ..o 11
Gambar 11. 4 Bidang Ilmu terkait Machine Learning ............cccoevevveieiieereeciennn, 16
Gambar I1. 5 Contoh Supervised Learning ..........ccocvevveieeresiieseesesieeseese e 17
Gambar I1. 6 Contoh Unsupervised Learning.........ccoccuoververerereneneneneeeeieenen, 18
Gambar I1. 7 Contoh Semi-supervised Learning ........c.ccecevererenenennniiniieinenen, 19
Gambar I1. 8 Contoh Reinforcement Learning ...........cccccvevvivieiveveciieseene e 19
Gambar T 1 ReKIOIAL.......cciiiiiiieeeiee e 30
Gambar 1. 2 LOg0 UNIVEISIAS..........ccoeruiiirisieiiineieee it 32
Gambar V. 1 AIUr Penelitian ..........coeoeeiiee ittt 35
Gambar 1V. 2 Normalisasi Data........ccuiueeieiieiie i iesasiee e 36
Gambar 1V. 3 Klasifikasi K- Nearest Neighbor ................cccceiieveiic i, 40
Gambar V. 4 Perhitungan Euclidean DIStanCe............ccccooiivisienininenceeeeeen, 41
Gambar V. 5 Perhitungan Nilai Validitas ..., 43
Gambar V. 6 Perhitungan Weight Voting...........cccocoovveiieie i 46
Gambar V. 7 Use Case Diagram .............oieueieeii e sieeseesis e sreesne e sreesvesnesneas 49
Gambar V. 8 Activity Diagram RegISIEr ............ciriririieiiieie e, 51
Gambar V. 9 Activity Diagram [0gIN..........ctiiiiniiiniiieeie e, 52
Gambar 1V. 10 Activity Diagram Data Training ...........ccccccvevveveeveiiieseese e 53
Gambar 1V. 11 Activity Diagram Data Testing ..........cccceevverieiiiiciic e 53
Gambar 1V. 12 Activity Diagram KalKulasi ..........cccccooviiiiiiiniiceee, 54
Gambar V. 13 Activity Diagram Hasil Prediksi ...........ccccoviiiiniiiiiiceen, 55
Gambar 1V. 14 Activity Diagram Presentase...........cccocvvevvieeiieiiieeniesine e 55
Gambar 1V. 15 Activity Diagram Laporan ..........cccoceevveiiieiie e 56
Gambar V. 16 Activity Diagram Data pengguna.........cccceeererenenesieseeieeneennen, 57
Gambar V. 17 Class DIiagram .........cccooerereienenisisieeeeeee e 58
Gambar 1V. 18 Rancangan Antar Muka RegiSter ...........ccocviveiieieiieiienciie s 61
Gambar 1V. 19 Rancangan Antar MuKka LOgiN .........cccceieeiiiiniinienie e 62
Gambar V. 20 Rancangan Antar Muka HOME...........ccccovevviieiieie e 62

Xiii



Gambar IV. 21 Rancangan Antar Muka Data Training ..........cccceevrvniniinieninenen. 63

Gambar V. 22 Rancangan Antar Muka Data TeSting .........cccccocevvrerininieeinene, 64
Gambar 1V. 23 Rancangan Antar Muka Kalkulasi ............ccc.cccooveviiiieiicniiinnnn, 65
Gambar 1V. 24 Rancangan Antar Muka Hasil Prediksi .........c.cccccoveveiiveiciinnnn, 66
Gambar 1V. 25 Rancangan Antar Muka Halaman Detail .............cccoccovoveiiinnnn, 67

Gambar V. 26 Rancangan Antar Muka Halaman Presentase Visualisasi Hasil .68

Gambar 1V. 27 Rancangan Antar Muka Halaman Presentase Evaluasi Model ...68

Gambar 1V. 28 Rancangan Antar Muka Halaman Data Pengguna..................... 69
Gambar IV. 29 Rancangan Antar Muka Halaman Profil Pengguna..................... 69
Gambar V. 1 Implementasi Antar Muka Halaman Register ............ccccoovvvvenennee. 70
Gambar V. 2 Implementasi Antar Muka Halaman Login ............ccccooevveveinennnn, 71
Gambar V. 3 Implementasi Antar Muka Beranda...........ccc.cccccoooveviiieieeiicinennnn, 72
Gambar V. 4 Implementasi Antar Muka Halaman Data Training ............c.......... 73
Gambar V. 5 Lanjutan Implementasi Antar Muka Halaman Data Training ........ 73
Gambar V. 6 Implementasi Antar Muka Halaman Data Testing ..........c.c.ccccve.... 74
Gambar V. 7 Lanjutan Implementasi Antar Muka Halaman Data Testing.......... 74
Gambar V. 8 Implementasi Antar Muka Halaman Kalkulasi ...........c.c.cccccvevenen. 75
Gambar V. 9 Implementasi Antar Muka Halaman Hasil Prediksi ....................... 75
Gambar V. 10 Implementasi Antar Muka Detail Hasil Prediksi...........ccccccccuene.. 76
Gambar V. 11 Implementasi Antar Muka Visualisasi Hasil per Program Studi..77
Gambar V. 12 Implementasi Antar Muka Visualisasi Hasil Fakultas.................. 78
Gambar V. 13 Implementasi Antar Muka Halaman Evaluasi Model................... 79
Gambar V. 14 Lanjutan Implementasi Antar Muka Halaman Evaluasi Model ...79
Gambar V. 15 Implementasi Antar Muka Halaman Data Pengguna.................... 80
Gambar V. 16 Implementasi Antar Muka Halaman Profil Pengguna.................. 80
Gambar V. 17 Implementasi Antar Muka Halaman Data Mahasiswa ................. 81
Gambar V. 18 Lanjutan Implementasi Antar Muka Halaman Data Mahasiswa..81

Xiv



83
DAFTAR PUSTAKA

Alzubi, J., Nayyar, A., & Kumar, A. (2018). Machine Learning from Theory to
Algorithms: An Overview. Journal of Physics: Conference Series, 1142(1).

Amandha, S., Rohayani, H., & Kurniawansyah, K. (2024). Implementation of
Data Mining for Predicting Student Graduation Using the K-Nearest
Neighbor Algorithm at Jambi Muhammadiyah University. Indonesian
Journal of Artificial Intelligence and Data Mining, 7(1), 134.

Anjar Wanto, Muhammad Noor Hasan Siregar, A. P. W., Dedy Hartama, N. L. W.
S. R. G., Darmawan Napitupulu, Edi Surya Negara, M. R. L., & Sarini Vita
Dewi, C. P. (2020). Data Mining: Algoritma dan Implementasi. In T.
Limbong (Ed.), Yayasan Kita Menulis (I, Vol. 11, Issue 1). Yayasan Kita
Menulis.

Aulia Putri, Cindy Syaficha Hardiana, Elma Novfuja, Farida Try Puspa Siregar,
Yulia Fatma, & Refni Wahyuni. (2023). Comparison of K-NN, Naive Bayes
and SVM Algorithms for Final-Year Student Graduation Prediction. Institut
Riset Dan Publikasi Indonesia (IRP1) MALCOM: Indonesian Journal of

Machine Learning and Computer Science Journal Homepage, 3(1), 20-26.

Butler, T., & Yank, K. (2017). PHP & MYSQL: NOVICE TO NINJA. SitePoint
Pty.Ltd.

Chatterjee, S. M. K. (2017). Python Social Media Analytics. Packt Publishing.
Hermawati, F. A. (2013). Data Mining (P. Christian (ed.); 1). CV Andi Offset.
K, S. C. (2019). K-Nearest Neighbors Algorithm. Intuitive Tutorials.
Kemdiktisaintek. (2025). PENJAMINAN MUTU PENDIDIKAN TINGGI.

Muflikhah, L., Mahmudy, W. F., & Kurnianingtyas, D. (2023). Machine

Learning. UB Press.

Panjaitan, A., Hidayat, B., & Sujatmoko, K. (2013). Analisis Diskriminan Linear
Dalam Klasifikasi Data Pada Teori Informasi Dengan Metode Cross

Validation.



84

Parhusip, H. A. (2019). Pemrograman Python untuk Penanganan Big Data (E.
Risanto (ed.); 1). Penerbit ANDI.

Parvin, H., Alizadeh, H., & Minati, B. (2010). A Modification on K-Nearest
Neighbor Classifier. Global Journal of Computer Science and Technology,
10(14), 37-41.

R, R., & S, S. (2024). Comparison of K-Nearest Neighbour Method with Naive
Bayes Classifier and Support Vector Machines for Student Graduation
Classification. International Journal of Computer Applications, 186(9), 14—
18.

Raj, R. (2020). Supervised, Unsupervised, and Semi-Supervised Learning with
Real-Life Usecase. Enjoy Algorithms.

Santoso, J. T., & Migunani. (2021). Sistem Berorientasi Obyek dengan UML.
Yayasan Prima Agus Teknik.

Shalabi, L. ‘Al, Shaaban, Z., & Kasasbeh, B. (2006). Data Mining: A

Preprocessing Engine. Journal of Computer Science, 2(9), 735-739.
Sitorus, Lamhot. (2015). Algoritma dan Pemrograman. Yogyakarta : Andi.

Statistik, B. P. (2024). STATISTIK PENDIDIKAN. In Badan Pusat Statistik (\Vol.
13, Issue 1).

Sudirman, Windarto, A. P., & Wanto, A. (2018). Data mining tools | rapidminer:
K-means method on clustering of rice crops by province as efforts to
stabilize food crops in Indonesia. IOP Conference Series: Materials Science

and Engineering, 420(1).

Sukoco, Badri Munir, A. (2023). Strategi Peningkatan Kualitas Menuju Perguruan
Tinggi Berkelas Dunia. In Direktorat Jenderal Pendidikan Tinggi, Riset, dan
Teknologi.



