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Abstract:

Introduction: Academic success of students is one of the important goals in educational environments. In recent years,
with the rapid proliferation of information technology in the field of education has led to a new model called "electronic
learning”. Nowadays, the application of this technology in education has made the education process go beyond time,
geographical and political limitations. Providing effective training is an example benefit of e-learning. Considering an
appropriate teaching method improves the performance of learners in the educational environment. In traditional education,
there is a direct interaction between the learner and the teacher, which makes it possible for the teacher to adapt the
teaching method to the learner's conditions. In electronic education, the absence of this direct interaction demands methods
for the personalization of education. In this paper, using the data mining approach, the knowledge level of the learners is
determined. This knowledge can be observed and collected by the system. Intelligent educational systems use a model of
the learner that represents the level of literacy and skill of the learner in a specific field, and use it to analyze the learner's
inputs to the system during educational interactions.

Method: In this paper, LP-MLTSVM semi-supervised learning method is used to improve the learning quality and the
satisfaction of learners in e-learning. The LP-MLTSVM algorithm is a semi-supervised algorithm developed based on the
support vector machine algorithm. The proposed model creates a multi-class classification. In the proposed model, the data
of the electronic education center of Semin have been used. This center has about five thousand members, in which e-
learning courses are conducted. In this method, all the training data are used in the construction of the model, with the
difference that there is no need to label all the samples. In the proposed model, only 20% of the samples are labeled by an
expert. 75% of the labeled data were used for training and 25% of them were used for testing the models.

Results: To evaluate the effectiveness of using the proposed system in the held course, the criteria of "academic success"
and "academic satisfaction” have been used. In each of the groups, at the end of the course, a comprehensive test of 40
questions was presented to the learners for evaluation. The purpose of this test is to measure the academic success of the
students in the mentioned groups. This work was done in order to check the effect of the proposed groups in the system. To
explore the effect of these groups, the one-way analysis of variance was used and the amount of difference between the
results of the groups was checked. In order to check the learners' satisfaction with the methods used in the first, second and
third groups, at the end of each session, a questionnaire containing four questions was presented to the learners. These
questions have 5 options, option 1 indicates lack of satisfaction and option 5 indicates complete satisfaction with the
course. The results show the success of the proposed method.

Discussion: In the proposed method, the characteristics of the learners were investigated and suitable characteristics were
created in order to predict the class variable which was the knowledge level of the learners. Then the research data was
collected and solved using the proposed method. The results of the proposed method and the existing methods were
compared with each other, and according to the evaluation criteria, the obtained results show that the proposed method is
better. Finally, in order to evaluate, the presented model was used in a virtual course. The results of the course show the
success and academic satisfaction of the students of the course with the proposed model.

Keywords: E-learning, Data Mining, Supervised Learning, Semi-Supervised Learning.
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the influence of academic performance and their extra-curricular
[22] Hamoud et al 2016 Tree, J48, Hoeffding The performance of Portuguese students is studied
Prediction of students' academic performance in an introductory
[23] Huang et al 2011 SVM, MLP, RBF engineering course
[24] Raihana et al 2018 SVM The study shows the importance of quality of life on academic performance.
[25] Hasan et al 2018 Random Forest Tree algorithm The study focuses in improving student’s performance by early prediction
[26] Maksud et al 2021 Artificial Neural Network(ANN), Naive Machine Learning Approaches to Digital Learning Performance Analysis
Bayes (NB), Decision Tree (DT) and Support
Vector Machine (SVM)
[27] PanduRanga et al., 2021 Naive Bayes (NB), Decision Tree (DT), Student Classification Based on Cognitive Abilities and Predicting
Support Vector Machine (SVM) and k-Nearst Learning Performances Using Machine
Neighborhood (k-NN) Learning Models
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Class Accuracy Recall Precision F — Measure
Ve“(’\'/s)'ow 0.9315 0.9512 0.9981 0.9734
Slow (L) 0.9315 0.9506 0.93257 0.9414
A"(fgge 0.9315 0.7033 0.9265 0.7996
Fast (H) 0.9315 0.9455 0.9057 0.9251
Avg 0.9315 0.8876 0.9407 0.9098
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Class Accuracy Recall Precision F — Measure
Ver{\'/s)""’" 0.9102 0.9321 0.9321 0.9321
Slow (L) 0.9102 0.9264 0.9264 0.9264
A"(‘f,:;‘ge 0.9102 0.6557 0.8642 0.7456
Fast (H) 0.9102 0.8608 0.9852 0.9188
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ol S 53 (5 U e oty 59N 0 yShos gl ¥ Jgu

Class Accuracy Recall Precision F — Measure
Ve'{\'/s)"""’ 0.8432 0.9324 0.9028 0.9173
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Semi- 0.9315 0.8876 0.9407 0.9098
supervised

Svm 0.9102 0.8437 0.9269 0.8807
Decision 0.8432 0.8065 0.8551 0.8252
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