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ABSTRACT: 

As an interdisciplinary discipline, data mining 
(DM) is popular in education area especially 
when examining students’ learning 
performances. It focuses on analyzing 
educational related data to develop models for 
improving learners’ learning experiences and 
enhancing institutional effectiveness. 
Therefore, DM does help education 
institutions provide high-quality education for 
its learners. Applying data mining in 
education also known as educational data 
mining (EDM), which enables to better 
understand how students learn and identify 
how improve educational outcomes. Present 
paper is designed to justify the capabilities of 
data mining approaches in the filed of 
education. The latest trends on EDM research 
are introduced in this review. Several specific 
algorithms, methods, applications and gaps in 
the current literature and future insights are 
discussed here.  
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INTRODUCTION  

One of the biggest challenges that educational 
institutions facing today is the exponential 
growth of educational data and how to apply 
this data to improve the quality of managerial 
decisions [1]. Education Institutions would 
like to know, for instance, which students will 
enroll in particular course programs, and 
which students will need assistance for 
graduation. Through the analysis and 
presentation of data they collected, or data 

mining, the challenges of these student or 
learners are able be effectively addressed. 
Data mining enables organizations to 
uncover and understand hidden patterns in 
vast databases by using their current reporting 
capabilities. And these patterns are then built 
into data mining models and applied to 
predict individual behavior and performance 
with high accuracy. In this way, resources and 
staff can be allocated by institutions more 
effectively. Data mining may also, for 
example, efficiently allocate resources with 
an accurate estimate of how many students 
will take action before he or she drops out.  

BACKGROUND OF DATA MINING  

Data mining is an interdisciplinary subfield of 
computer science [3-5]. Data mining is the 
analysis step of the "knowledge discovery in 
databases" process, or KDD [6]. Data mining 
techniques have their roots in machine 
learning, artificial intelligence, computer 
science, and statistics etc. [7]. And data 
mining is an exploratory process, but it can be 
used for confirmatory investigations [8]. It is 
different from other searching and analysis 
techniques because data mining is highly 
exploratory, where other analyses are 
typically problem-driven and confirmatory. 
Through the combination of an explicit 
knowledge base, sophisticated analytical 
skills, and domain knowledge, hidden trends 
and patterns are able to be uncovered. These 
trends and patterns form the predictive 
models that enable to assist organizations 
with uncovering useful information then 
guide decision-making [9].   
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The Cross Industry Standard Process for Data 
Mining (CRISP-DM) is a cycle process for 
development and analysis of data mining 
models [10]. As the demand for data mining 
increases and more algorithms are created, 
CRISP-DM ensures practices that everyone 
can follow, and it gives specific tips and 
techniques on how to understand business 
data by deploying a data-mining model. 
CRISP-DM has six phases including business 
understanding, data understanding, data 
preparation, modeling, evaluation, and 
deployment [10].  

ALGORITHMS OF DATA MINING  

Data mining relies on disciplines like 
classification, categorization, estimation, and 
visualization. Classification assists with 
identifying associations and clusters, and 
separates subjects under study. E.g., 
education institutions can use classification 
comprehensively to analyze student’s 
characteristics. Categorization applies rule 
induction algorithms to handle categorical 
outcomes. Estimation includes predictive 
functions or likelihood deals with continuous 
outcome variables. Estimation and 
classification use unsupervised or supervised 
modeling techniques. Visualization uses 
interactive graphs to demonstrate 
mathematically induced data and scores, and 
is much more sophisticated than traditional 
bar charts or pie charts.  

ASSOCIATION RULE  

Association rules are used to find relations 
between different items [15]. Back to 1995, 
the analysis method of association rule was 
frequently utilized in most studies on 
educational data mining because of its less 
extensive expertise while comparing with 
other methods [20, 21]. However, after the 
year of 2005, as researchers frequently 
adopting clustering and classification 
methods, the trend changed.  

NEAREST NEIGHBOUR METHOD  

Nearest neighbour  method, also called the k-
nearest neighbour technique sometimes, 
classifies each record in the dataset based on 
a combination of different classes of the k 
record(s), which is similar to that in a 
historical dataset (where k >=1).  

To choose the appropriate algorithms, 
researchers need design the data and align it 
with the desired output. As for small-scale, 
they can opt for clustering approach since it 
does not require necessary splitting data in 
classification.  

CONCLUSION AND FUTURE 
INSIGHTS  

Data mining is a powerful analytical tool to 
enhance decision making and analyzing new 
patterns and relationships for organizations. 
And EDM contains techniques including data 
mining, statistics, machine learning. DM need 
to analyze data coming from teaching and 
learning, tests learning theories, and policy 
decision-making etc. There are a number of 
opportunities exist in EDM, from an analysis 
at organizational level to the analysis at 
individual level. What’s more, EDM is 
widely used and applied by learners, 
researchers and teachers, even institutions.   

Recently, there are several studies focus on 
applying EDM into admissions and 
enrollment, but we don’t know exactly how 
institutions using data mining to enhance 
student learning or improving related 
educational processes. And results from EDM 
research are typically obtained from the 
narrow context of specific educational 
settings. Therefore, the need for studies to 
examine in the broader context is necessary. 
For the overall EDM work to be completed, 
the urgent need of examining how to 
widespread the adoption of educational data 
mining is necessary. Further more, research 
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indicates the area of educational data mining 
is concentrated in western cultures and 
subsequently, other countries like Asians may 
not be represented in the related researches 
and studies. Therefore, applications across 
multiple contexts should be considered in 
development of future models [39].  
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