KISA OZET

COVID-19 pandemisi ile birlikte cevrim i¢i egitim platformlarmin, 6zellikle Ogrenme
Yonetim Sistemleri’nin (LMS) kullanimi1 buiytik 6l¢tide artmigtir (Fitriani, 2020). Bu
dontisiim, ogrencilerin dijital ortamlardaki davranislarinin analiz edilmesini ve
akademik basar1 ile olan iliskilerinin daha derinlemesine incelenmesini gerekli

kilmagtir.

Bu tezde, bir tiniversitenin LMS verileri kullanilarak, 6grencilerin 6grenme siiregleri
egitimsel stire¢ madenciligi (EPM) teknikleriyle analiz edilmis ve elde edilen siiregsel
davranis gostergeleri, makine 6grenmesi algoritmalari ile akademik basari tahmini i¢in
modellenmigtir. Stire¢ madenciligi aracilifiyla elde edilen stire¢ uyum skoru gibi
degiskenler, geleneksel egitimsel veri madenciligi (Educational Data Mining)

degiskenleriyle birlestirilerek EPM destekli veri setleri olusturulmustur.

Farkli makine 6grenmesi modelleri (Random Forest, XGBoost, LightGBM vb.)
tizerinde yapilan karsilagtirmali analizler sonucunda, siire¢ temelli degiskenlerin
modele dahil edilmesinin F1 skoru ve ROC-AUC gibi performans metriklerinde
anlamli iyilesmeler sagladigi goriilmiistiir. Ayrica SHAP analizi ile model ¢iktilarinin
aciklanabilirligi artirllmis; siire¢ uyum skorunun basari tahmininde en yiiksek katkiya

sahip degisken oldugu belirlenmistir.

Bu ¢alisma, klasik 6grenme analitigi yaklasimlarinin 6tesine gegerek siirece dayali
ogrenme davranislarinin modellenmesine katki saglamaktadir. Elde edilen bulgular,
LMS tabanl karar destek sistemlerinin gelistirilmesi ve 6grenci basarisini artirmaya
yonelik kisisellestirilmis miidahalelerin tasarlanmasi agisindan onemli bir zemin

sunmaktadir.
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ABSTRACT

With the COVID-19 pandemic, the use of online learning platforms—particularly
Learning Management Systems (LMS)—has significantly increased (Fitriani, 2020).
This transformation has made it necessary to analyze students' behaviors in digital

environments and examine their relationship with academic success in greater depth.

This thesis analyzes student learning processes using Educational Process Mining
(EPM) techniques based on LMS data obtained from a university. Behavioral
indicators derived from process mining, such as the fitness score, were integrated with
traditional Educational Data Mining (EDM) variables to construct EPM-enhanced
datasets, which were then modeled using various machine learning algorithms to

predict academic performance.

Comparative analysis across different machine learning models (Random Forest,
XGBoost, LightGBM, etc.) revealed that including process-based variables led to
statistically significant improvements in performance metrics such as F1 score and
ROC-AUC. Furthermore, SHAP analysis enhanced the interpretability of model
outputs and identified the fitness score as the most influential feature in predicting

student success.

By moving beyond traditional clickstream analysis, this study contributes to the
modeling of process-oriented learning behaviors. The findings provide a strong
foundation for developing LMS-based decision support systems and designing

personalized educational interventions to improve student performance.
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