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Abstract— The students have to plan and set goals to achieve best performance in their engineering career. So to obtain good results 

throughout the year it is essential for them to improve and maintain their academic result. This academic performance helps them to 

get good jobs as well as to get good colleges for further studies. Student academic performance also helps the institution to keep a track 

of the performance of their student’s progress in their academics and also helps to analyse the students that are weaker in their 

academics. Various data mining techniques are used to extract knowledge from the academic data which will help the students to know 

their weakness and can improve their result. In this study, every student’s CGPA of previous semesters is taken into consideration and 

various classification algorithms are used to classify and predict their CGPA in their next semesters. These classification algorithms 

will be compared by building student academic performance prediction model based on their previous semesters CGPA and other 

conditions using WEKA tool. Some classification algorithms like Naive Bayes, K-Nearest Neighbor and Random Forest are used and 

each of the algorithm’s average accuracy and error rate is determined and then the best classification algorithm will be selected to get 

better results. The records of student marks of all branches Computer, EXTC and IT in Xavier Institute of Engineering College will be 

taken to build the prediction model. 
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I. INTRODUCTION 

 

      Data mining is processing data to identify patterns and establish relationships. Data mining is the process of analyzing 

large amounts of data stored in a data warehouse for useful information which makes use of artificial intelligence techniques, 

neural networks and advanced statistics tools (such as cluster analysis) to reveal trends, patterns and relationships, which 

otherwise may be undetected. Data mining us a non trivial process of identifying valid, novel potentially useful, understanding 

pattern in data mining 
     Today the amount of data that’s being generated is far more than we can handle, almost every single activity or interaction 

leaves a trail that somebody somewhere captures, stores and analyses. Just the size of this data has gone beyond human-sense 

capabilities and at this scale it’s almost impossible to detect patterns just by looking at the data. This is where data mining 

comes into the picture, it automates a part of this process to detect interpretable patterns. Data mining tools can help to 

understand the business better and also improve future performance through predictive and make them proactive and allow 

knowledge driven decisions .It is time consuming to view or extract the needed information. In such a situation we are in need 

to develop a strategy which is useful to obtain the necessary information. To overcome these pitfalls the concept of Data 

Mining is used. The techniques of data mining will help the users to acquire the essential information. 

 

II. STEPS INVOLVED IN KNOWLEDGE EXTRACTION    

 

1) Data cleaning: In this step noise and inconsistent data is removed. 

2) Data integration: In this step multiple data sources are combined. 

3) Data selection: Data relevant to analysis task are retrieved from the database.  

4) Data transformation: Data is transformed or consolidated into forms appropriate for mining by performing summary or 

aggregation operations 
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5) Data mining: Intelligent methods are applied in order to extract data patterns 

6) Pattern evaluation: data patterns are evaluated. It is used to identify the truly interesting patterns representing knowledge 

based on interesting measures 

7) Knowledge presentation: Visualization and knowledge representation techniques are used to present mined knowledge 

to the users.  

III. ADVANTAGES OF DATA MINING 

 

1) The data mining helps financial institutions and banks to identify probable defaulters and hence will help them whether 

to issue credit card, loan etc. or not. This is done based on past transactions, user behavior and data patterns. 

2) It helps advertisers push right advertisements to the internet surfer on web pages based on machine learning algorithms. 

This way data mining benefit both possible buyers as well as sellers of the various products. 

3) The retail malls and grocery stores arrange and keep most sellable items in the most attentive positions. It has become 

possible due to inputs obtained from data mining software. This way data mining helps in increasing revenue. 

4) It helps in obtaining desired search results of queries posed to e-commerce websites (e.g. amazon, Taobao, Alibaba, 

Snapdeal, Walmart, Flipkart, BestBuy, ebay etc.)  search engines (Google, Yahoo, Bing, Ask.com DuckDuckGo etc.) 
5) The data mining based methods are cost effective and efficient compare to other statistical data applications. It has 

been used in many different areas or domains viz. bio-informatics, medicine, genetics, education, agricultural, law 

enforcement, e-marketing, electrical power engineering etc. For example, in genetics it helps in predicting risk of 

diseases based on DNA sequence of individuals. 

 

IV. ABOUT WEKA TOOL 

 

     In this work Weka tool is used to implement data mining approach. Weka is a set of machine learning algorithms that can 

be applied to a data set directly and it contains tools for data pre-processing, classification, regression, clustering, association 

rules, and visualization. Weka uses the Attribute Relation File Format for data analysis, by default. But there are also some 

formats that Weka supports from where data can be imported like CSV, ARFF and Database using ODBC. Data preprocessing 

is essential to classify datasets. The Weka Explorer consist of six tabs that help to Preprocess data file, classify using different 
algorithms, to identify cluster  and association in data file, select attributes and visualize. 

 

 
 

Fig 1: Weka Tool 

 

V. CLASSIFICATION ALGORITHMS 

 

     Classification is a form of data analysis that extracts models describing important data classes. Such models also called as 

classifiers help predict class labels. It is subdivided into two parts: supervised learning and unsupervised learning. Data 

Classification is two step process, consisting of a learning step or training phase, where classification model is constructed and 
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a classification step, where the model is used to predict class labels for the given data. In the first step, we try to build a 

classifier on a predetermined set of data classes. This process is also called as learning step, where a classification algorithm 

tries to build the classifier by learning from a given data set. The next step, the built classifier is used for classification. Then 

calculate the accuracy of it. 

 

 
1) Naive Bayes  

     Naïve Bayes algorithm works on Bayesian Classifiers and on Bayes Theorem. It assumes all the attributes are conditionally 

independent for evaluating class conditional probability. The most important naïve bayes assumption is that each feature makes 

an independent and equal contribution to the outcome. 

Bayes Theorem: It helps in finding the probability of an event occurring given the probability of another event that has already 
occurred. Mathematically, in Eq(1) 

 

P(H/X) = P(X/H)P(H) / P(X)     (1) 

 

P(H) = Probability of event before evidence is seen or priori of H. 

P(X) = Probability of event before evidence is seen or priori of X. 

P(H|X) = is posteriori probability of X.  Probability of event after evidence is seen. 

P(X|H) = is posteriori probability of H.  Probability of event after evidence is seen. 

Conditional probability serves as the base for the naïve bayes algorithm. 

 

 

2) K nearest neighbor 
     When given an unknown tuple, a k nearest neighbor classifier searches the pattern space for the k training tuples that are the 

closest to the unknown tuple. The purpose of this algorithm is to classify new objects based on the attributes and the training data. 

To classify objects based on the training data that has the closest distance to a new object is based on Euclidean equation formula. 

However, we need to ensure the correct value of K, before we start to process the data. We can do this by keeping k = 1 initially, 

and then gradually increasing to allow other neighbors to be parsed. The K value that gives the minimum error rate is selected. 

 

3) Random Forest 

     As the name suggests, Random Forest is a collection of decision trees. The individual decision trees are generated using a 

random selection of attributes at each node. Each tree depends on the value of random vector sampled independently and with the 

same distribution for all trees of the forest. Using the principle of bagging, Random Forests can be generated.One big advantage 

of random forest is, that it can be used for both classification and regression problems.  
Another form of random forest, called  Forest RC, uses random linear combinations of the input attributes. Instead of randomly 

selecting a subset of attributes, it creates new attributes that are linear combinations of the existing attributes. 

 

 

VI. CONCLUSION 

 

     In this paper classification algorithms are used for prediction on the dataset consisting of student marks which will help to 

determine the overall academic performance of the student throughout the course of engineering. Comparative analysis is done 

on all the classification algorithms for determining the best classification algorithm that is capable of getting high accuracy 

result and also to determine the optimal data patterns. The classification algorithm with the high accuracy result was taken for 

further prediction of marks of students in the next semesters. This research will be useful for the institution of Xavier Institute 

of Engineering to identify the academic performance of the students of their college of every branch and will them to 
determine the progress of their college from the past years till now. 

The above research also shows how machine learning plays a vital role in the educational field. In future some more data 

mining algorithms can be used to get more accurate results. Also more data mining classification algorithms like J48, C4.5 and 

SVM (Support Vector Machine) can be applied on this student academic data. 
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