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INTISARI

Demografis sebagai salah satu factor utama yang mempengaruhi rendahnya
performa akademik siswa dalam pendidikan. Beberapa studi sebelumnya yang telah
dilakukan untuk mengatasi performa akademik siswa belum menghasilkan akurasi
yang cukup memuaskan dengan masalah utama seperti ketidakseimbangan data dan
outlier data. Oleh karena itu, digunakan beberapa teknik Machine Learning, yaitu
K-Nearest Neighbors, Support Vector Machine, Random Forest, dan Extreme
Gradient Boost dalam mengklasifikasikan performa akademik siswa berdasarkan
dataset Ibrahim Aljarah. Metode penelitian yang digunakan dalam penelitian ini
meliputi preprocessing data, serta pelatihan dan evaluasi model Machine Learning.
Dataset diproses dengan teknik normalisasi dan mengatasi ketidakseimbangan data.
Model Machine Learning yang diuji meliputi K-Nearest Neighbors, Support Vector
Machine, Random Forest, dan Extreme Gradient Boost. Setiap model dilatih
menggunakan teknik cross-validation dan dievaluasi berdasarkan metrik akurasi,
presisi, recall, f1-score, dan AUC untuk menentukan performa terbaik dalam
klasifikasi performa akademik siswa. Hasil penelitian menunjukkan bahwa random
forest menjadi algoritma dengan nilai akurasi paling tinggi yaitu dengan akurasi
sebesar 0,86, recall sebesar 0,86, presisi sebesar 0,88, f1-score sebesar 0,86, dan
AUC sebesar 0,9561. Penelitian ini memberikan kontribusi bagi institusi
pendidikan dalam meningkatkan proses evaluasi akademik berbasis data. Penelitian
ini dapat digunakan untuk dataset lain dan menerapkan algoritma canggih seperti

deep learning.

Kata kunci: Performa Akademik Siswa, K-Nearest Neighbors, Support Vector

Machine, Random Forest, dan Extreme Gradient Boost
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ABSTRACT

Demographics as one of the main factors affecting students’ low academic
performance in education. Several previous studies conducted to address students’
academic performance have not achieved satisfactory accuracy due to major issues
such as data imbalance and outliers. Therefore, several Machine Learning
techniques, namely K-Nearest Neighbors, Support Vector Machine, Random
Forest, and Extreme Gradient Boost, are used to classify students' academic
performance based on the Ibrahim Aljarah dataset. The research methodology used
in this study includes data preprocessing, as well as training and evaluation of
Machine Learning models. The dataset is processed using normalization techniques
and methods to address data imbalance. The Machine Learning models tested
include K-Nearest Neighbors, Support Vector Machine, Random Forest, and
Extreme Gradient Boost. Each model is trained using cross-validation technigues
and evaluated based on accuracy, precision, recall, f1-score, and AUC metrics to
determine the best performance in classifying students' academic performance.The
results of the study indicate that Random Forest is the algorithm with the highest
accuracy, achieving an accuracy of 0.86, recall of 0.86, precision of 0.88, f1-score
of 0.86, and an AUC of 0.9561. This study contributes to educational institutions in
improving data-driven academic evaluation processes. This research can be
applied to other datasets and implement advanced algorithms such as deep

learning.

Keyword: Students Performance Academic, K-Nearest Neighbors, Support Vector
Machine, Random Forest, dan Extreme Gradient Boost
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