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Related Research

* Several studies have focused on machine learning-based student major selection:

* King Abdulaziz University (KAU): KNN algorithm with 70.83% accuracy on preparatory
students (2017).

* Saudi. University: Data mining techniques predicting early academic ‘success using
General Aptitude Test, Scholastic Achievement Test, and High School Grades.

* Al-Azhar University: Adaptive recommendation system for selecting engineering
departments, achieving 82.57% accuracy with Random Forest.

* Decision Support Systems (DSS): Naive Bayes (NB), Random Forest (RF), and Decision
Trees used to recommend suitable majors, with RF achieving accuracy of up to 97.87%.

* Various Case Studies: Application of ANN, SVM, and Logistic Regression models with
accuracies ranging from 80% to 97.7%.

uaja.-u.ls'd-lx-)-oyl du_).:.” aso =]l 5



Uil &S gamo Ciog

SLLJl acgome sle aole 6 105 °

(2024-2021) &S oY dy el dsolnll (59 Jguill o lills 2yaaall

x>lg LIogime jusing ial3an dols> 8/11 (LNl Moww 8620 e Mouwall 32e
(ol sasazill)

: oo Lasd ] Jlowia

Jaza)l (oYl iosalsdl Jio) d6ilil s onll £, 1Mol arasalSVI wLLLI
i BY] oo tpuminl| tansl y e gosadl wLLI

e lgl (sroudaidl s ginall

oMbl asuall alldl

ol

awwly ollbs 3 Jiasl/alass)] S ioMall o Muas;
(2024-2021) aSo 0¥l dw el dxolmdl 3l ol ) uaoll

odoauld - anSs eVl au ymll axol=dl



Model Methodology and Architecture
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* Machine Learning Models:
1. Logistic Regression with oversampling.
2. Decision Trees: Captures and classifies occurrences effectively.
3. Random Forest: Reduces overfitting with ensemble methods.
4. Support Vector Machines (SVM): Effective for classification.
5. K-Nearest Neighbors (KNN): Categorizes large observations accurately.
6. Naive Bayes: Handles evenly distributed class distributions.
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Moderate improvement in linear
data

Nearly flawless performance

Exceptional performance, robust
classification

Improved accuracy after
oversampling

High accuracy, grouped
observations effectively

Moderate improvement in patterns
across classes




Combined

Feature RF ImportanceGB Importance Notes
Importance
FIRST_DESIRE_MAIJOR [0} Most important feature
FACULTY_NAME_S : Second most important feature
SCHOOL AVG Slgnlﬁcgnt for academic
= evaluation
SCHOOL_BRANCH : Moderate relevance

GENDER \ : Least important feature




Learning Curves
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Tree (Train)
Decision Tree (Test)
Random Forest (Train)
Random Forest (Test)
Support Vector Machine (Train)
Support Vector Machine (Test)
K-Nearest Neighbors (Train)
K-Nearest Neighbors (Test)
Naive Bayes (Train)
Naive Bayes (Test)

Actual vs. Predicted Values for Random Forest

Actual Values



| Modél | Accuracy F1 Score Precision
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Machine
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Regression

Naive Bayes
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Feature Importance
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Performance Improvement

* Key Optimizations for Improved Model Performance:
» Hyperparameter tuning for Random Forest, SVM, and Neural Network.
» Feature engineering to enhance model interpretability.
» Data balancing using SMOTE (Synthetic Minority Over-sampling Technique).
» Model ensemble with Gradient Boosting and Stacking.

* Stacking ensemble combining Random Forest, SVM, KNN, and a Logistic
Regression meta-model.

» Five-fold cross-validation for model generalization.
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Model [Test Accuracy |F1 Score [Precision 'Recall

Random Forest

SVM

Neural Network

KNN

SMOTE + Stacking
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