

	Ref
	Year
	Datasets
	Models
	Results
	Advantages
	Limitations

	Ahmed et al. (2025)
	2025
	Dataset 1: 10,000 samples (6 features) Dataset 2: 6,607 records (20 features)
	KNN Regressor, Linear Regression, CatBoost, XGBoost, AdaBoost, + Voting Regression Ensemble
	Dataset 1: RMSE=0.1050, MAE=0.0837, R²=0.9890 Dataset 2: R²=0.7716
	High predictive performance Robust across datasets Explainable (LIME & SHAP)
	Model complexity & heavy data requirements

	Ying & Ma (2024)
	2024
	Original small educational datasets (Mathematics and Portuguese); and augmented with synthetic data
	Support Vector Regression (SVR), Neural Network (NN), Random Forest (RF)
	Regression approach improved prediction accuracy by 21.9% (SVR), 15.6% (NN), 6.6% (RF) compared to classification; synthetic data added modest gains (~2.5%)
	Regression approach more accurate than classification; effectively handles small datasets using synthetic data
	Synthetic data generated by GANs might be noisy or limited by small original datasets; slight improvement only (~2.5%)

	Tang, B. et al.
	2024
	College student data (unspecified size), captured via technology-enhanced learning platforms
	Deep neural network ensemble with weighted voting and new feature-ranking mechanism
	RMSE = 1.66 MAPE = 9.75% R² = 0.7430 Outperformed null model (RMSE=4.05, MAPE=24.89%, R²=0.2897)
	Enhanced prediction accuracy via ensemble & optimized deep learning parameters Effective feature ranking
	Dataset specifics (size, feature details) not provided, limiting reproducibility Computation intensive

	Yang, K. (2024)
	2024
	Educational data mining dataset including academic records, homework scores, class participation, etc. (Journal Ases)
	Yang, K. (2024)
	2024
	Educational data mining dataset including academic records, homework scores, class participation, etc. (Journal Ases)
	Yang, K. (2024)

	Wang et al. (2021)
	2021
	UCI Student Performance Dataset (two Portuguese schools: grades, demographic, social, school-related features) 
	Graph-based ensemble combining supervised models (e.g., Decision Tree, SVM) and unsupervised clustering (hierarchical, k-means, DBSCAN) with iterative propagation on a bipartite graph 
	Improves prediction accuracy by up to 14.8% compared to the best traditional ML method 
	Improves stability and accuracy via ensemble + clusteringEnhances feature selection & robust predictionsBalances supervised and unsupervised learning in one framework
	Lack of detail on dataset size and distributionMethod complexity may hinder reproducibilityComputational requirements for iterative graph operations

	Orji & Vassileva (2022)
	2022
	Data from 924 university dentistry students (Chile): attributes of intrinsic/extrinsic motivation, autonomy, relatedness, competence, self-esteem, study strategies, demographics 
	Five ML models: Decision Tree (DT), Random Forest (RF), K-Nearest Neighbors (KNN), Linear/Logistic Regression (LR), Support Vector Machine (SVM) used for both regression and classification tasks 
	Regression: MAE for academic performance — RF: 0.3913, LR: 0.4003, SVM: 0.4026, DT: 0.3777, KNN: 0.4242. Classification: Accuracy for study strategy — RF: 0.949, LR: 0.589, SVM: 0.599, DT: 0.880, KNN: 0.685; RF showed best F1, precision, recall ~0.949 
	- High prediction accuracy for both performance and strategy using psychological motivators - Use of well-known motivational constructs supports model generalizability - Combines regression and classification tasks in one framework 
	- Dataset limited to dentistry students, which may reduce generalizability - Used self-reported measures, potentially biased - Did not explore deep learning or ensemble methods to further boost performance 
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