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IMPLEMENTASI ALGORITMA K-MEANS UNTUK CLUSTERING POTENSI 
WAKTU KELULUSAN MAHASISWA BERDASARKAN HASIL AKADEMIK 
DI JURUSAN PENDIDIKAN MIPA FKIP ULM (Oleh: Muhammad Ibnu 
Alkautsar, Pembimbing: Harja Santana Purba, Novan Alkaf Bahraini Saputra; 
2023;  104 Halaman) 

ABSTRAK 

Manajemen pendidikan tinggi yang kompleks memerlukan inovasi untuk 
meningkatkan efisiensi waktu kelulusan mahasiswa. Fokus Jurusan Pendidikan 
MIPA FKIP ULM adalah pemahaman potensi kelulusan sebagai kunci 
peningkatan layanan pendidikan. Tantangan optimalisasi waktu kelulusan 
mendorong penelitian menggunakan algoritma K-means. Penelitian bertujuan 
membentuk klaster mahasiswa berdasarkan hasil akademik, memungkinkan 
identifikasi karakteristik kelulusan serupa, dengan label Tepat Waktu Cumlaude, 
Tepat Waktu Sangat Memuaskan, Tidak Tepat Waktu Sangat Memuaskan, dan 
Tidak Tepat Waktu Memuaskan. Implementasi algoritma K-means dalam Python 
dievaluasi menggunakan Davies-Bouldin Index (0,67) tidak memuaskan, metode 
elbow (147,9) optimal untuk 4 klaster, Calinski-Harabasz Index (338,28) baik, 
dan Adjusted Rand Index (0,17) buruk. Insight yang diperoleh mencakup 
distribusi jumlah data mahasiswa, kinerja akademik mahasiswa, klaster potensi 
waktu kelulusan, serta evaluasi performa klastering. Hasil penelitian memberikan 
wawasan mendalam tentang pola waktu kelulusan mahasiswa di Jurusan 
Pendidikan MIPA FKIP ULM, mendukung pengambilan keputusan akademis, dan 
berpotensi meningkatkan efisiensi perencanaan pendidikan, memastikan layanan 
pendidikan yang berkualitas. 

Kata kunci: Evaluasi Performa Klastering, Klastering Potensi Waktu Kelulusan, 
K-Means, Label Klaster. 

 

  



IMPLEMENTATION OF THE K-MEANS ALGORITHM FOR CLUSTERING 
POTENTIAL GRADUATION TIME OF STUDENTS BASED ON ACADEMIC 
RESULTS IN THE DEPARTMENT OF MATHEMATICS EDUCATION, 
FACULTY OF TEACHER TRAINING AND EDUCATION, ULM (By: Muhammad 
Ibnu Alkautsar, Supervised by: Harja Santana Purba, Novan Alkaf Bahraini 
Saputra; 2023; 104 Pages) 

ABSTRACT 

Complex higher education management requires innovation to enhance student 
graduation efficiency. The focus of the Science Education Department at ULM 
FKIP is understanding graduation potential as a key to improving educational 
services. The challenge of optimizing graduation time led to research utilizing the 
K-means algorithm. The study aimed to form student clusters based on academic 
performance, allowing the identification of similar graduation characteristics 
with labels such as On-Time Cum Laude, On-Time Very Satisfactory, Not On 
Time Very Satisfactory, and Not On Time Satisfactory. The implementation of the 
K-means algorithm in Python was evaluated using the Davies-Bouldin Index 
(0.67) unsatisfactory, elbow method (147.9) optimal for 4 clusters, Calinski-
Harabasz Index (338.28) good, and Adjusted Rand Index (0.17) poor. Insights 
include the distribution of student data, academic performance, potential 
graduation time clusters, and clustering performance evaluation. The research 
results provide in-depth insights into the graduation time patterns of students in 
the Science Education Department at ULM FKIP, supporting academic decision-
making, and potentially enhancing education planning efficiency, ensuring quality 
educational services. 

Keywords: K-means, Label Clusters, Performance Evaluation Clusters, Potential 
Graduation Time Clusters,  
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