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Abstract 

For the goal of performing educational data mining (EDM) research, a wide range of tools have 
arisen in recent years. We intend to highlight some of the most popular, easily accessible, ad 
effective tools for researchers interested in performing EDM research in this article. We will 
highlight how useful these tools are for the standard data pretreatment and analysis processes in a 
research project, as well as other specific details like price and usability. We will also highlight 
specialized tools in the subject, such as text analysis, social network analysis, and data 
visualization tools. Finally, we'll talk about how critical it is to become familiar with a variety of 
tools. 
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Introduction 

The non-independence of educational data is a typical feature. For instance, we must take into 
account that comments are not statistically independent of one another because they may come 
from the same student or conversation when classifying whether they are on-topic or off-topic in 
education debates. Both the computation and validation of models could be harmed by this. The 
confined context of particular research projects and educational settings is often where the results 
of EDM research are attained. It is unclear how general these findings are, for example, whether 
the same student model parameters can be applied to diverse student groups or whether a prediction 
model is still accurate when applied in a new situation.  

Educational data mining is an interdisciplinary field that involves the use of data analysis, 
machine learning, and statistical techniques to study and understand educational data. The goal of 
educational data mining is to extract meaningful information from large and complex educational 
datasets, and to use this information to improve education and support evidence-based decision 
making. In this review article, we will provide an overview of the tools and methods commonly 
used in educational data mining, and discuss their strengths and limitations. 



 

Figure 1: Framework for Educational Data Mining [] 

Data Preprocessing 

Data preprocessing is a critical step in the educational data mining process, as it involves cleaning, 
transforming, and preparing the data for analysis. Common preprocessing techniques include 
missing value imputation, data normalization, and feature selection. There are various definitions 
for educational data mining. In order to be more proactive in identifying at-risk pupils and taking 
appropriate action, many people have turned to academic analytics, which uses statistical methods 
and data mining. The outcomes of data mining can be applied in this way to enhance student 
learning. Academic analytics is concerned with activities that take place at the departmental, 
organizational, or academic-university level. This form of analysis has a global viewpoint because 
it does not concentrate on the specifics of each particular course. A subfield of educational data 
mining is academic analytics. 

Machine Learning Algorithms 

Machine learning algorithms are a key tool in educational data mining and are used to model and 
predict student outcomes based on historical data. Common machine learning algorithms used in 
educational data mining include decision trees, random forests, support vector machines, and 
neural networks. 

Classification and Regression 

Classification and regression are two common types of machine learning algorithms used in 
educational data mining. Classification algorithms are used to predict categorical outcomes, such 



as student success or failure, while regression algorithms are used to predict continuous outcomes, 
such as student grades or performance. 

Clustering 

Clustering is a type of unsupervised machine learning algorithm that is used to group students into 
homogeneous clusters based on their learning styles or behaviors. Clustering can be used to 
identify at-risk students, to personalize instruction, and to understand student performance. 

Association Rule Mining 

Association rule mining is a type of data mining technique that is used to discover relationships 
and patterns in educational data. Association rule mining can be used to identify factors that 
influence student performance, to support instructional design, and to understand student behavior. 
Researchers have used advanced algorithms like ant colony optimization and frequent pattern 
graph for the analysis of association rule [3][7]. 

Online Analytical Processing 

Some study proposes [5][9] a design for an automated scaffolding system that generates real-time 
data regarding a learner's experience in a course using Online Analytical Processing (OLAP). 
During synchronous tutorial sessions, the scaffolding gives the instructor knowledge about the 
learner's behavior and self-regulated learning. The suggested scaffolding system's overall 
architecture creates a temporary platform for live sessions between the teacher and student (s). The 
scaffolding's design is more abstract, and the implementation's technical specifics will depend on 
the system that will be used to build it. The purpose of the study is to offer a framework for 
developing a more flexible and customized learning environment. 

Data Visualization 

Data visualization is an important tool in educational data mining, as it can be used to visually 
represent the results of data analysis and to communicate findings to stakeholders. Common data 
visualization techniques used in educational data mining include bar charts, scatter plots, and heat 
maps. 

EDM Tools 

RapidMiner: It is a toolkit for building models and carrying out data mining analysis. It offers 
limited capabilities for selecting features, creating multiplicative interactions, and building new 
features out of existing features[11].  

WEKA: It is a collection of free and open-source software that includes numerous data mining and 
model building methods. Although it supports automatic feature selection, it does not support the 
introduction of new features[12]. 



SPSS : SPSS is well-known and not limited to the data science community, much like Excel. The 
main function of SPSS is statistics, and it provides a variety of statistical tests, regression models, 
correlations, and factor analyses. IBM SPSS Modeler Premium, a more recent analytics and data 
mining tool that merges earlier analytics and text mining tools, is a supplement to SPSS[13]. 

KNIME:  A data cleaning and analysis tool formerly known as Hades, it is largely comparable to 
RapidMiner and WEKA. It incorporates all ML algorithms, just like RapidMiner, and provides 
many of the same features as other products. Additionally, it provides a variety of advanced 
algorithms in disciplines like sentiment analysis[14]. 

Tableau: A collection of interactive data analysis and visualization products are available from 
Tableau. The Tableau toolset's primary goal is to support business intelligence, but it has also 
frequently been used in educational settings to analyze student data, offer insights that can be put 
into practice, improve teaching methods, and streamline educational reporting[15]. 

Conclusion 

Educational data mining is a rapidly growing field that has the potential to revolutionize education 
by providing data-driven insights into student learning and behavior. The tools and methods used 
in educational data mining, such as machine learning algorithms, clustering, and data visualization, 
are critical for extracting meaningful insights from educational data. However, it is important to 
use these tools and methods carefully, as they can also introduce biases and limitations into the 
analysis. Further research is needed to develop and refine the tools and methods of educational 
data mining, and to ensure that they are used in an ethical and effective manner. 
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