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Abstract- The academic world of today is a complicated and highly competitive 

one. It is hard to evaluate student performance and provide high-quality education, 

as well as establish ways for assessing student achievement. In attempt to face the 

difficulties that students face while pursuing their education, educational institutions 

must establish student prevention strategies. Students' performance may be predicted 

using a Decision Tree (DT) model created in this study. The advancement of the 

learning environment is greatly aided by educational data mining, which contributes 

modern approaches, strategies, and applications. Students' learning environments 

may now be better understood via the use of machine learning and data mining 

approaches that use educational data. Students at trouble and students who drop out 

may be predicted using a variety of machine learning approaches, including K-

Nearest Neighbor, Support Vector Machine, Logistic Regression (LR), and Naive 

Bayes (NB) algorithms. By using the DT technique to forecast student performance, 

this suggested model may be able to perform better.    
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1 Introduction 

Educational Data Mining (EDM) seems to have a substantial impact on contemporary educational 

advancements. Technology Innovation in  learning systems that are suited to the requirements of 

students have emerged from a broad range of studies. The modern approaches and application 

techniques of the EDM are critical in improving the educational setting. Students' learning 

environments may be better understood via the use of EDMs, which evaluate education and machine 

learning approaches. Data mining (DM) approaches are explored, researched, and implemented in 

the EDM field, according to [1]. The DM discipline relies on a wide range of strategies to achieve 

success.. The data mining cycle is used in a comprehensive approach to deriving useful and 

innovative insights from raw data. The analysis of knowledge discovery using machine learning and 

statistical methodologies reveals trends that benefit students' learning and academic institutions as a 

whole. 

Today's academic institutions must contend with an environment that is both competitive and 

complicated. Many institutions encounter issues such as measuring student performance, offering 

high-quality education, developing systems for evaluating student performance and recognizing 

future requirements. The university's administration and faculty members both get benefit from the 

students' performance prediction plans when they are used to construct and modify the preventative 

strategies at entry-level and in later periods. 

E-learning is a fast developing and new sort of good education in which students pursue online 

courses. There are several e-learning hubs that use EDM to design automated assessment methods, 

information retrieval, and adaptative systems, also including Intelligent Tutoring Systems (ITS), 

Learning Management Systems (LMS), and Massive Open Online Courses (MOOC). A student's 

popularity of the e-learning system, their accuracy in gathering data, and the amount of hours spent 
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reading and viewing video lectures are all tracked by these sophisticated technologies [2]. 

Various machine learning approaches are used to examine the collected data in order to enhance the 

learning platform's usefulness and create interactive features. AI research, according to [3] at the 

University of Monreal, "seeks to offer knowledge to computers via data, experiences, and intimate 

contact with the real world," according to Dr. Bengio's statement. The computer is able to adapt to 

new situations because of the information it has learned. Machine learning (ML) is a subset of 

artificial intelligence (AI) in which ML systems learn from data, evaluate patterns, and predict future 

events. The emergence of Deep Learning (DL) approaches is a direct result of the increasing number 

of data, inexpensive storage, and robust computer systems. Automated machine learning models are 

able to efficiently and accurately predict larger and more complex datasets while avoiding 

unanticipated dangers. Because there is no direct connection between students and course instructors 

in e-learning, it is still considered a demanding learning environment compared to conventional on-

campus education. Students and courses may be assessed using long-term log data from e-learning 

platforms like MOOC, LMS, and Digital Environment to Enable Data-driven (DEED). 

Using the resulting log data, machine learning algorithms may help identify at-risk students and the 

likelihood that they will drop out before it is too late. Traditional on-campus methods of evaluating 

and forecasting students' grades and test scores have been superseded by this more sophisticated 

approach. Machine learning algorithms are used by the EDM research community to process and 

analyze session logs and student databases in order to make predictions about students' success in 

EDM courses [4].  

2 Literature Review 

Thirteen situations were compiled to examine student behaviors using GUHA and Markov Chain-

based analysis in VLE systems [5] . Students' assignment grades and the VLE activity log, a record 

of their interactions with the VLE system, comprised the dataset utilized for this study. The LISp-

Miner tool was used to carry out the implementation. They found that both strategies were effective 

in revealing new information about the dataset. A Markov Chain-based graphical model may aid in 

the understanding of this concept by providing a visual representation of it. The above-mentioned 

techniques help to support the intervention strategy at the sub-station level. Predicting a student's 

academic success is easier when behavioral data is processed. 

Machine learning approaches were used by [6]  to examine the early prediction of student progress. 

Social characteristics, such as educational attainment and employment position; gender; status; 

disability; and course traits were examined for successful prediction in the review. The Open 

University of New Zealand provided these characteristics for the dataset. Student achievement is 

determined by using machine learning techniques for feature selection. There were three significant 

factors that contributed to the achievement of students: ethnicity, course program, and course block. 

The combinational incremental ensemble of classifiers for student performance prediction [7]. Three 

classifiers are merged in the proposed method, with each classifier calculating the prediction output. 

The overall forecast is selected through a voting system. Such a method is useful for continually 

created data, and each classifier predicts the result when a new sample is received. Voting is used to 

pick the final forecast. The training data for this review comes from Hellenic Open University. There 

are 1347 instances of writing assignment marks in this dataset, each with four characteristics and 

four features. In this method, the models are trained using the training set, and then tested using the 

test set, sequentially. Classifiers are automatically picked based on the accuracy of their predictions 

when a new observation is made. 

To measure the efficiency of the Student Evaluation of Teaching Effectiveness (SETE) exam 

employed statistical methodologies such as NN and Bayesian data reduction approaches [8]. SETE 

was not shown to be a reliable predictor of online teaching efficacy or student learning, according to 

the finding [9] offered a decision support system for a tutor to forecast student achievement in another 

review by Kotsiantis. Consideration of student demographic data, logs from the e-learning system as 
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well as academic information is included in this evaluation. The dataset contains 354 students' data, 

each of which has 17 characteristics. According [10], students' achievement may be predicted using 

ML classification algorithms. It's made up of two sections. The first set of data comes from a survey 

that was done in 2010–2011 at the University of Tuzla. Students from the department of economics 

in their first year took part in the discussion. The enrollment database is used to get the second set of 

information. Collectively, the collection comprises 257 instances with 12 characteristics. As an 

implementation tool, Weka software was employed by the researchers. Classifiers are rated based on 

their accuracy, time to mastery, and rate of mistake. In less than a second of training time, the NB 

achieves an accuracy rate of 76.65%, with significant error rates and using data mining techniques 

and ML algorithms like NB, KNN, SVM etc, also Purvarichal University, India, provided the data 

for their study, which included 50 student records with eight features a piece [11]. 

A machine learning approach was suggested by [12] to identify the fear of failure in graduation,  

using this methodology, data from two schools in two districts were gathered. For binary 

classification, these ML methods are assessed using precision, recall, accuracy, and AUC. Using the 

categorization model described above, each student is rated according to their risk score. Random 

Forest was shown to be the most effective method. Precision and recall are used to rank the best 

algorithms. Five key stages for instructors are suggested by the authors of the framework to 

understand the most probable error. Students may be ranked based on the likelihood that their scores 

will be incorrect if the FP-Growth algorithm is used to find common patterns in their data, or they 

can be graded based on the likelihood that their scores will be accurate regardless of whether or not 

the framework is correct. 

Most of the approaches have been used while employing and constructing several smart as well as 

intelligent frameworks like machine learning approaches [13-23] ,Fuzzy Inference systems [24-27], 

Particle Swarm Optimization (PSO) [28], Fusion based approaches [29-39], transfer learning [40] 

and MapReduce that may provide assistance in designing emerging solutions for the rising challenges 

in designing smart cloud-based monitoring management systems. 

Most of researchers have tried to improve the health care of patients using machine learning 

techniques [42-48,55-56] empowered with blockchain technologies [51,63-66], cloud computing 

[49,54,59-62],Internet of things [57-62],smart cities [41,51,53-54]but still it needs motivation for the 

future directions to improve the healthcare system. 

3 Proposed Methodology  

In scenarios related to the education, having the capacity to evaluate the performance of a student is 

of utmost significance. The academic success of students is determined by a number of different 

aspects, including personal, social, psychological, and other environmental influences. Educational 

establishments such as schools and universities are increasingly using the practice of machine 

learning to forecast the performance of their students. With the use of educational mining, analysts 

may now evaluate student data and notify students about any potentially dangerous tendencies. As a 

result, analysts can provide students further counselling or training. It is recommended that this study 

work be done to construct an automated student performance prediction system employing the 

student performance parameters dataset. This system will predict the performance of students 

according to the proposed model, which can be shown in Figure 1.  
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Figure 1: Proposed Methodology 

Figure 1 illustrates that the suggested method for predicting student performance is dependent on the 

gathering of data from several input sensors that are associated with the student performance 

characteristics. The data that was obtained from the performance parameters is then sent on to the next 

stage, which is the following step, where it is transmitted for the purpose of preprocessing, where the 

missing data is addressed by utilizing normalization. The feature engineering process begins with the 

preprocessed data as its starting point. The process of choosing, altering, and converting raw data into 

features that may be utilized in supervised learning is referred to as feature engineering. This process is 

also known as feature extraction. It's possible that designing and training improved features will be 

required in order to make machine learning effective for tackling new challenges. After the feature 

engineering has been completed, the data will be delivered to be classified. For the purpose of 

organizing data into classes and categories, classification methods are used. It is applicable to both 

structured and unstructured data and may be carried out on either kind. There are three different 

approaches to classification: binary classification, multiclass classification, and multilabel 

classification. Following that, in the very last phase, after classification, it is determined whether or not 

the suggested system is accurate and what its rate of missing data.  

4 Limitations and Future Recommendations 

Classification is the activity that is used most often in educational institutions as a method to forecast 

the performance of students. There are various different categorization tasks algorithms that have 

been used to make predictions about the performance of the pupils. Random Forest (RF), Artificial 

Neural Networks (ANN), Naive Bayes (NB), K-Nearest Neighbor (KNN), and Support Vector 

Machine (SVM) are some examples of the methods that are used (SVM). Previous studies have 

shown that these algorithms have certain limits when it comes to reaching accuracy, and they do not 

accomplish accuracy very well. The authors made their predictions about the students' performance 

using the Random Forest (RF) approach, and they attained an accuracy of 86 percent. This study 

builds an intelligent model to forecast student performance by making use of the Decision Tree (DT) 

technique in order to get higher improvements in accuracy. It's possible that this model will produce 

greater results in its ability to anticipate how pupils will do. In the future, a technique known as 

Explainable Artificial Intelligence (EAI) may be used, with the potential to further improve these 

results.  
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