
 CST Journal ISSN:1858-7518 ( 1(, )ع1جامعة النيلين )مج –مجلة الحاسوب والتقانة العلمية 
 

1 
 

 

SMOTE

 
Using the SMOTE technology to fit the problem of Data 

Imbalance in the Student  

Survey to evaluate the teaching process at the University 

 

Nucsit016@gmil.com

 
 

 

 
Google form

mailto:Nucsit016@gmil.com
mailto:Nucsit016@gmil.com


 CST Journal ISSN:1858-7518 ( 1(, )ع1جامعة النيلين )مج –مجلة الحاسوب والتقانة العلمية 
 

2 
 

classification 
BayesMulti Class classification

 
 

recall precision 1
2

SMOTE 
preprocessing 

precision, recall , f1-score)SMOTE
 

SMOTE
Random Forest

0.820.68 
SMOTE

 
Abstract: 

Recently, most academic institutions have been keen to find factors that increase 

educational results, and the quality of education has become an important goal that 

all educational institutions seek, especially in light of the availability of a huge 

amount of data that can be used to obtain excellent results. And data mining 

algorithms were frequently used to analyze these factors. In this study, a model 

was built to evaluate the academic performance of the university professor, by 

classifying the students’ answers obtained by the students’ questionnaire, which 

was built using a Google form, which is made up of 36 questions in addition to 

some other data for the professor. Such as his cumulative grade point average, 

academic degree, and number of years of experience. The classification was done 

using three classification algorithms (classification) which are (Random Forest, 

Decision Tree, Naïve Bayes) because it works with the Multi Class Classification 

When comparing the performance of the algorithms, the random forest algorithm 
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gave a higher rate than the two Naïve Bayes algorithms and the decision tree, 

where the accuracy rate was 0.68 in the random forest algorithm, which is rather 

low. In addition, the results of the measures of confusion matrix recall and 

precision with classes 0 and 1 were low, while the results are high with Faction 2 

means that the model is biased to the majority and this is due to the imbalance in 

the data distribution, so the researcher used the SMOTE method to address this 

problem. Python language was used to build the model. The process of designing 

the final model can be divided into four stages. The first stage is preprocessing. 

The second stage is the application of the three proposed algorithms. In the third 

stage, the model is tested using the tools of the precision, recall, and f1-score 

confusion matrix. )) And in the last stage, the SMOTE method was used to deal 

with the data imbalance. The study concluded that the performance of the model 

improved, that is, it gave a higher accuracy rate when applying SMOTE, where the 

general accuracy and the model’s predictive ability and performance improved. 

The Random Forest algorithm was the best in terms of predicting the factors most 

affecting the student’s assessment rates for the professor, where the accuracy rate 

increased to 0.82 instead of 0.68 

 

][

][
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EDMBaker et al. 2010
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Majority class
 Minority class 



 CST Journal ISSN:1858-7518 ( 1(, )ع1جامعة النيلين )مج –مجلة الحاسوب والتقانة العلمية 
 

5 
 

 [17]  
 Stratified K-fold Cross-Validation[24] 

random_state
train_test_split

Stratified K-fold Cross-ValidationK_Fold
StratifiedKfoldfolds 

 SMOTESynthetic Minority Oversampling Technique[10] 
SMOTESMOTE

SMOTEkSMOTE
k
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 Random Forest Classifier[13] 
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Naive Bayes
Naive Bayes

Naive Bayes[15] 
Naive Bayes
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f1 score[23]

Macro average 
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precisionrecallscoref1[23] 
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 [2]classification model 

bayes . weka

 [3]

Bayes, and Sequential Minimal Optimization 

 
 [4] Artificial 

Neural Network (ANN) Decision Tree

C4.5MLP ID3 
 [5]

stepwise regressiondecision trees

 [6]
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Support vector machines, classification and regression trees, boosting, 
random forest, factor analysis, k-Means clustering. Hierarchical clustering.

supervised and unsupervised learning

 [7]decision tree algorithms, 
support vector machines, artificial neural networks, and discriminant 

analysis.

C5.0
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Random Forest Classifier

0.97 

0.68
6

6Random Forest

Decision Tree

 تطبيق خوارزميات التصنيف التلاث

اختبار النموذج واستخدام مقاييس مصفوفة 
 F1و    precision, recall الارتباك للتقييم : 

score 
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0.1
0.627

7Decision Tree

Naive Bayes

0.78
0.658

8Naive Bayes

: 
recallprecisionMicro avg/ 

accuracy
classesAlgorithm  

0.510.600.450.68 0Random 
Forest 

0.540.490.611

0.800.830.782
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Bayes
SMOTE 

SMOTE

SMOTE

910

0.62 0.64 0.61 Macro avg

0.450.670.450.620Decision 
Tree

0.440.410.481

0.750.750.752

0.58 0.61 0.56 Macro avg

0.630.730.550.650
Bayes

0.31 0.22 0.581

0.78 0.92 0.682

0.57 0.62 0.60 Macro avg
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SMOTE

Stratified K-fold Cross-Validation66.72%

 
Stratified K-fold Cross-Validation
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SMOTE

Stratified K-fold Cross-Validation78.70% 
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SMOTE

SMOTE

Stratified K-fold Cross-Validation72.78%
21

 
21Stratified K-fold Cross-Validation
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occure0.840.860.822

0.82 0.82 0.82 Macro avg

No 
validation 

occure

0.770.800.740.680Decision 
Tree

0.540.540.541

0.710.680.742

0.67 0.68 0.68 Macro avg

No 
validation 

occure

0.890.870.900.740
Bayes

0.54 0.45 0.691

0.760.910.652

0.73 0.74 0.75 Macro avg

Accuracy 
after 

validation

F1-
score

recallprecisionMicro 
avg/ 

accuracy
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78.70%0.940.910.960.900Random 
Forest 

Sec
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way 0.870.850.881

0.890.930.862

0.90 0.90 0.90 Macro avg

66.72%0.880.880.890.830Decision 
Tree

0.780.790.761

0.830.820.842

0.83 0.83 0.83 Macro avg
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