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robertmusoke21@gmail.com Delayed postgraduate graduation is a major challenge to higher education
'Department of Computer Science, institutions in Uganda in terms of student progression, institutional planning and
Eéaarzgggo University, Kampala, human capital development. Identifying students at risk of delayed completion early
’Department of Information can inform timely academic interventions and improve post-graduate outcomes.
Technology, Makerere University, This study developed and compared machine learning models for delayed
5;;2?&3232?&@ Science and postgraduate graduation prediction using institutional administrative records from
Artificial Intelligence, Kyambogo Makerere University. A retrospective predictive modelling study was performed
University, Kampala, Uganda using anonymised data from 500 postgraduate students registered from 2017 to

2023. 29% of them graduated on time and 71% graduated late. We developed and
evaluated a number of supervised machine learning classifiers such as Random
Forest, XGBoost, K-Nearest Neighbours, Logistic Regression and a stacking ensemble
model. The model performance was evaluated using accuracy, precision, recall,
F1-score and ROC-AUC. All trained models were found to have high and similar
predictive performance in terms of accuracy (between ~94% and 95%) and ROC-
AUC (between 0.94 and 0.95). Logistic Regression gave the numerically highest
ROC-AUC (0.950) although differences in classifier performance were not statistically
meaningful. Employment status and age at admission were positively related to
delayed graduation whereas higher undergraduate CGPA decreased the likelihood
of delayed completion. The results indicate that interpretable machine learning
models can match the performance of complex ensemble methods on structured
educational datasets. Apart from predictive performance, the study offers context-
specific evidence on the use of predictive analytics in postgraduate education

in Uganda, which is often characterised by patterns of progression affected by
research-intensive study requirements, employment responsibilities, and long thesis
completion processes. The proposed framework can assist in early identification of
at-risk postgraduate students and directing institutional interventions in order to
improve graduation outcomes.
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