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Abstract—Data mining techniques are efficient for automated 

discovery of understandable patterns in large databases. 

Number of techniques available are Association rules mining 

or market basket analysis, supervised classification, Cluster 

analysis, etc. Each of these techniques have its own 

significance. As data mining plays major role in almost all 

the areas, many researches are being done recently. This 

paper focuses on different applications of data mining in the 

field of Education. The methodologies used in students 

performance prediction, grouping up of students, visualizing 

the data while analyzing the predictions and technical 

manipulations in online tests have been discussed. The 

mandatory areas to be focused before commencing the 

research are also discussed. These methodologies are useful 

in building exact data model through which predictions can 

be made easily.  The future scope of this paper is to predict 

the students choices before they enter into graduation level. 

Hopefully considering some essential factors and  choosing 

proper methodology  for prediction by the researchers better 

performance is assured .  
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I. INTRODUCTION 

 

The necessity for data mining development was evolved due 

to the rapid growth of the volume of stored data. One can 

extract valuable knowledge from a very large database using 

these techniques. Ordinary methods could no longer produce 

results showing hidden patterns in vast amount of data. Using 

advanced methods derived from pattern recognition 

descriptive model can be constructed using data mining on 

input data. Prediction and description of data can be served 

with different data models. KDD-Knowledge Discovery and 

Data mining is a multidisciplinary area to extract knowledge 

from the data using different models and tools.Data mining 

techniques depend upon a lot of careful analysis and a good 

understanding. It is perhaps best to identify the best technique 

to solve the problem. Applications of data mining include 

aviation, astronomy, banking and finance, weather, crime 

prevention, healthcare, E-commerce, Education and many 

more [1]. The large volume of data in various fiels are stored 

in the form of documents, files, images, videos, files, sound 

and many other formats. Proper decision making requires 

accurate method of knowledge extraction from the large 

repository of data [2]. Much of the innovation in the field is 

coming from the academic community . Data mining in 

education is an emerging field in  

which methods are developed from a educational 

environments [3].Data mining techniques suggested for the 

educational data mining are regression, Nearest Neighbor, 

Clustering, Classification he knowledge discovered from these 

tools can be used for performance prediction, Attrition Risk 

Detection, Data Visualization, Intelligent Feedback, Course 

Recommendations, Students Skill Estimation, Behavior 

Detection, Manipulations in On-line Examinations, and so on 

as per user’s demand[4]. 

 

II. RELATED WORKS 

 

Katrina Sin  and Loganathan Muthu  have discussed about 

various techniques adapted for educational data mining. Also, 

various applications in learning is also discussed elaborately 

with few tools implemented.Monika Goyal and Rajan Vohra 

have presented mining techniques like classification and 

clustering for  various applications. Also, they have discussed 

to analyse student performance analysis, course curriculum 

design, grouping of students etc(9).Student performance 

prediction is done by Dina Abdulaziz Alhammadi. He has 

used K-means,Naive Bayes algorithm and compared the 

algorithms for highest accuracy. He has concluded C4.5 to be 

the best algorithm(7).Nikita Jain, Vishal Srivastava have 

presented data mining concepts with ANN(5), most suitable 

way of solving problems . It has  a high degree of tolerance, 

robustness, parallel processing, adaptiveness and so on.  They 

concluded that these techniques are used in scientific, 

commercial, educational platforms.Student’s performance 

analysis is done by Mythili and Mohammad  using various 

methodologies .After comparing this technique with other 

methodologies  they concluded that random forest 

performance is  better and best suitable for predicting students 

performance(11).Data mining software is explained by Han, 

Kamber. They have also discussed methods in different 

dimension and the relationship has been identified  during 

these processes.Brijesh Kumar Baradwaj, Saurabh Pal[4] have 

described about datamining basic concepts and various 

methods of predicting the results with suitable input of data 

 

III. METHODOLOGIES 

 

Knowledge discovery in database(KDD) is extracting  

information from a large source of data. Many techniques are 

available to operate on big  volumes of data mainly to 

discover hidden patterns and possible relationships which are 

helpful in decision making. The steps  in extraction of  

knowledge from the data are shown in Figure 1. Some basic 

requirements for a data mining research to be successful are  

 

 Mandatory is data 

 Adequate & well cleaned data 
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 Problems are well defined. 

 Problem should be in such a way that it cannot be 

solved by simple query 

 Actionable results to be found 

 
Number of techniques available are Association rules mining or 

market basket analysis, supervised classification, Cluster analysis, 

etc. Each of these techniques have its own significance. Ordinary 

methods could no longer produce results showing hidden 

patterns in vast amount of data These methods and techniques 

are to be explained briefly to have better understanding. 

 

 
 

Classification 

Mmost widely used data mining technique is classification. 

Supervised learning requires training   dataset where testing 

requires additional data. This involves classification and 

learning. Decision trees can be constructed to identify  and  

describe aread of high risk which are the evaluated with the 

help of  flow chart like tree structure. Another often used 

classification technique is Naïve Bayes method. In this 

method, only one scan of whole data is needed and also, if at 

some stage there are additional training data then each training 

sample may increase or decrease the probability that a 

hypothesis is correct. The evaluation criteria for this technique 

are speed, robustness, scalability, flexibility and time 

complexity. 

 

Clustering  
Objects or things are made into groups so that groups can be 

commented rather than individuals . Cluster analysis method 

can deal with large as well as small  set of  data . This method 

also scales well with datasets in which number of attributes is 

large. This method does not require more than one scan of 

disk resident data. With minimal input parameters it is able to 

give the desirable output even though data analyst has limited 

knowledge on the dataset. Classification can also be combined 

for fruitful results, but very expensive. This approach can deal 

with any cluster shape and the results are independent of the 

data input order. 

 

Predication  
Predication can adapt Regression technique. Relationship 

between many independent and dependent variables with 

suitable data can be modeled with the help of Regression. In 

data mining independent variables are attributes which are 

already known and response variables are the ones to be 

predicted. Many real-world problems are  combination of both 

prediction and others.  Combined  techniques like neural 

networks, regression, decision trees are necessary to predict 

the future . Classification and prediction can use the same 

models frequently. CART decision tree algorithm can be used 

for building both the classification trees which is to classify 

categorical response variables and regression trees often used 

to forecast continuous response variables. Neural network is 

another technique for creating both classification and 

regression models. 

 

Association 

Association rules mining or market basket analysis involves 

set of association rules to correlate between large number of 

databases. This includes applications in marketing, customer 

segmentation, e-commerce, shopping behavior analysis and 

many more. The process of mining can be made more 

efficient using Apriori algorithm. One major disadvantage is 

the large number of rules. Many software packages are 

available for association mining. It should be noted that 

lowering the support threshold results in many more frequent 

item sets and often increases the number of candidate item 

sets and maximum length of frequent item sets resulting in 

cost increases. 

 

Neural Networks 

Neural network is associated with weights with each of its 

connection in which the dataset is input or output units. This 

methodology is very useful to infer an accurate pattern and the 

trend can be detected in complicated dataset where it cannot 

be identified by humans or computers. The input weights are 

adjusted so that correct class is found. This is well suited for 

continuous predictions or forecasting in the research. 

 

Decision Trees 

Decision tree method is a popular and relatively simple super 

supervised classification method that involves each node of 

the tree specifying a test of some attribute and each branch 

from the node  corresponding to one of the values of the 

attribute. Many methods are adapted for decision tree. 

Specifically Classification (CART) and Chi Square Automatic 

Interaction Detection (CHAID) are popular. 

 

Nearest Neighbor 

Nearest neighbor algorithm classifies each record by 

combining classes of K records where k>=1. The dataset 

should be similar to that of a historical dataset. This technique 

is also named as K-nearest neighbor technique.[4] 

 

IV. APPLICATIONS IN EDUCATION 

 

The areas of data mining applications are automotive, 

manufacturing, robotics, aviation, students performance 

analysis, prediction, telecommunication, banking sectors, 

finance, scientific research , commercial, government sectors 

and many more.[3] 

For extraction of useful patterns, it is very mandatory to 

employ data mining process. It comprises of five elements 

which are as follows: 

 Extraction, conversion and loading transaction 

 Storage and management of data in database system 

 Data access granted to business analyst and 

professionals. 

 Analyzing the data using software 

 Last but not least, data to be presented in an easy and 

useful format may be in graphs or charts[5] 
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EDM 

Educational Data Mining (EDM)[10] develops various 

methods or techniques for educational institutions. Its main 

aim is to extract various data from these institutions to 

understand students. To analyze students performance, data 

enrolment, performance prediction, Students learning practice 

to improve their skill set, course curriculum changes in many 

institutions are some main areas in which data mining is 

applied. Current educational practice is a major problem 

which affects the students performance. This can be taken as 

one of the most emerging area of research.[9][10][11] 

 

Data Visualization  

Reports on educational data become more and more complex 

as education grow bigger. Data can be visualized using 

different techniques to easily identify the trends and relations 

in the data just by looking on the visual reports. The results of 

the analysis are always presented in statistical formats. This 

helps us to analyze informations like students enter and exit, 

materials used by students for study purpose, the trends , 

studying patterns, downloads done by students, pages browsed 

by them, total time taken for study and understand, sequence 

of activities during study and so on. Focussed studies in 

educational data system are daily, seasonal and hourly 

behavioral patterns. It emphasizes decision making. 

Visualization plays an important role for administrators to 

analyze information usage.  It helps educators and students to 

visualize learning traces. 

 

 Student Performance Prediction  
In students performance prediction, the design, development 

or implementation of new models, frameworks and algorithms 

for predicting or measuring students performance are carried 

out through various methodologies. Mainly classification 

technique plays an important role which combines datasets 

individually and analysis is being done on quantitative 

manner. Most common areas focused are marks analysis, 

academic analytics, quantitative evaluations and many more. 

Based on logged data Grade analysis,  performance analysis 

are done using various techniques. Regression technique is 

one of the models deployed to predict many areas in 

educational sectors. Decision trees, Naïve Bayes algorithms 

have also proved in this area of data mining. These techniques 

are widely helpful in predicting exam results thereby 

improving the students  performance. These techniques are 

applied for distance education and e-learning also for 

predicting the students performance.[6][7][10] 

 

Clustering Students 

Depending upon personal characteristics, customized features 

clusters are created in this category. This is done to develop a 

personalized learning system by the instructor which promotes 

well organized learning methods. Generally clustering 

algorithm looks for  a group of similar characters from a 

sequenced database.  Hierarchical clustering algorithm is used 

in e-learning systems for effective study.  This algorithm 

group up students based on their features, profile, learning 

style etc. k-means, agglomerative clustering ,model based  

clustering, hierarchical clustering are few often used 

clustering algorithms.[9] 

 

Manipulations in Online Examination  

Nowadays examinations are conducted online and possibility 

of malpractice and fraud are more. These are not only done 

by the students but mainly by the hackers. Many data mining 

techniques are there to build models to detect and prevent the 

malpractices.  Scandals in businesses and journalism are very 

common for the hackers. Models are built on the basis of 

stress , common cheating practices attempted by students to 

get a better grade in the  exams. 

 

V. OPEN ISSUES AND FUTURE SCOPE 

 

Everything is data and there are myriad of opportunities to 

deal with them. Major problem faced are some techniques 

have high processing time with less accuracy and vice versa. 

Educational models have to be built with greater potentiality. 

Researchers should concentrate in selecting the best 

classification and clustering algorithm to build models in this 

area. . With the help of the above survey not only the students 

performance but also the students preferences for higher 

education based on some essential factors can also be 

focussed for future research purpose.  

 

VI. CONCLUSIONS 

 

Various educational applications like students performance 

prediction, manipulations in online exams, clustering students 

and many more have been discussed by many authors. Basic 

requirements before commencement of a research and various 

methodologies like clustering, classification, prediction, 

association, neural network   have been analysed. Hopefully 

this survey will prove to be helpful for the researchers in this 

area of educational data mining to choose their best technique 

for students performance prediction to build their model . This 

can also be extended in predicting the student’s preferences 

for higher education.First of all I would like to extend my 

gratitude to Almighty who always support me in my 

endeavours. I extend my heartfelt thanks to my guide , 

colleagues, my family and friends for their encouragement 

and thankful to all those who helped me at every stage of my 

work.  
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