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Abstract—Data mining technology has significantly
improved the ability to extract, store, and interpret
enormous quantities of data, even different kinds of data
samples. The prediction of students’ academic
performance is one of the most fascinating new pathways
in the area of educational data mining. [1]. The quality
of education plays a critical role in shaping an
individual's future and a nation's prosperity. However,
student academic performance is influenced by a wide
variety of factors, not limited to classroom learning.
These include individual behavior, family background,
school environment, and access to learning resources.
[2]. Higher education plays a crucial role in shaping the
future of students and contributing to the development
of a nation. Institutions aim to create an environment
conducive to quality learning and academic excellence.
[3]. In this research paper, we aim to evaluate the
accuracy of student performance using data mining
algorithms such as Decision Tree (J48), Random Forest,
K-NN (IBK), Naive Bayes, and Neural Networks or
Multi-Layer Perceptron (AutoMLP). We will assess
student performance and identify which algorithm
provides the most accurate results, as well as determine
the best-performing model from the dataset. Through
this study, both students and institutions can measure
their performance and also work towards improving it.

Index Terms—Tanagra, Rapid Miner, Higher
Education, Data Mining, Students Performance.

I. INTRODUCTION

Higher education is performing very powerful
involvement to develop our life and country. It is one
of the powerful sources to shape the country. Higher
education systems are associated with higher
education learning institutes, college and Universities.
Through Higher Education we can achieve more

knowledge, good career, financial stability, analytical
and logical thinking, discipline and creative skills.
That’s why Higher education is very beneficial for our
country so to develop the student’s performances is
very important.

To develop the performance of students Data Mining
play very powerful role. Through Data Mining we
discover new method and knowledge from large data
set. And also, we analyze the large data for knowing
academic achievements that is very useful for student
and also for the progress of our country.

Two data mining tools Tanagra and Rapid Miner will
use in this research paper. We find out the accuracy of
different algorithms of both tools Tanagra and Rapid
Miner.

After that we compare the algorithms accuracy of
Tanagra and Rapid Miner Data Mining Tool. Data
Mining tools and techniques are very convenient to
analyze large data set and also resolving the issues
that’s why we use Data Mining.

Objectives of the Study:

e Examine the data mining, Tanagra and Rapid Miner
important tool of Data Mining tools.

e Examine the accuracy of Tanagra and different
technique of Tanagra.

o Examine the accuracy of Rapid Miner and different
technique of Rapid Miner.

e Match the accuracy of both Tanagra and Rapid
Miner.

o Observe the which tool is the best data mining tools
from Tanagra and Rapid Miner and also searched
which is best techniques.
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Il. RELATED WORK

Educational Data Mining (EDM) has been widely used
to analyze student data and predict academic
performance. Aher and Lobo (2011) demonstrated the
effectiveness of classification algorithms in
educational datasets using WEKA, highlighting the
potential of data mining in academic performance
analysis [6].

Similarly, Ali (2013) emphasized the importance of
data mining techniques for extracting valuable insights
from educational databases and supporting decision-
making processes [20].

Several researchers have compared different
classification algorithms and data mining tools for
student performance prediction. Mythili and Shanavas
(2014) found that the choice of classification
algorithm significantly affects prediction accuracy
[22]. Khasanah et al. (2017) also reported that
educational data mining techniques can effectively
predict student outcomes and identify students
requiring academic support [17].

Comparative studies of data mining tools have been
conducted by Naika et al. (2016), who evaluated
WEKA, RapidMiner, Tanagra, Orange, and KNIME,
concluding that tool selection influences analytical
performance and usability [10]. More recently, Soni et
al. (2022) compared WEKA and Orange for higher
education data analysis [4], while Soni et al. (2024)
investigated the effectiveness of Orange and
RapidMiner in predicting student performance [3].
Building upon these studies, the present research
compares Tanagra and RapidMiner using multiple
classification algorithms to identify the most suitable
tool for higher education performance analysis.

I1l. METHODOLOGY / DATA COLLECTION

In this research paper we have used to secondary data
and this secondary data collected from UCI Machine
Repository. We have used Portuguese data set came
from UCI Machine Learning Repository. This data
actually has come from an environment where ICT
technology has been used, however there are so many
ICT techniques that is not used so far but we can
implement those techniques to get more better results
from any Data Set.
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These data set already used and upload by P. Cortez
and A. Silva. Using Data Mining to Predict Secondary
School Student Performance.

In A. Brito and J. Teixeira Eds., Proceedings of 5th
Future Business Technology Conference (FUBUTEC
2008) pp. 5-12, Porto, Portugal, April, 2008,
EUROSIS, ISBN 978-9077381-39-7 [3].

Fig.1. Performance Comparison of Classification
Models in Tanagra and RapidMiner

In our data set there are overall 34 attributes which
have several different capacities in these 34 attributes
we have selected one attribute as our target which is
actually binary attribute i.e., it has 1 & 0 only to be
used.[3]

First of all, secondary data is collected from UCI
Machine Repository by us and this collected data is
associated with student’s performance. In the next
phase in this data set we applied data mining tools that
are that are Tanagra and Rapid Miner with 10-fold
cross validation.

After that we are applied different data models and
algorithms such as Decision Tree, Random Forest, K-
NN, Neural N/W, Naive Bayes. After this we analyzed
which algorithm is giving the best accuracy and which
tool of Data Mining gives the best accuracy.
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IV. RESULT

TABLE I. PERFORMANCE COMPARISON OF
CLASSIFICATION MODELS IN TANAGRA AND

RAPIDMINER
USED USED ACCURACY
VALIDATION | MODELS (%)
Tanagra | Rapid
Miner
10-FOLD Decision
CROSS Tree (J48) 90.0 100
VALIDATION
Random NA 100
Forest
K-NN
(IBK) 85.78 98.1
Neural
N/W OR
Muli- 9213 | 985
Layer
Perception
(AutoMLP)
NAIVE-
BAYES 89.19 99.15
Decision
Tree (J48) 90.0 100

Table I presents the comparative performance of five
classification algorithms—Decision Tree (J48),
Random Forest, K-Nearest Neighbors (K-NN), Neural
Network, and Naive Bayes—implemented using the
Tanagra and RapidMiner data mining tools. The
comparison is based on the classification accuracy
achieved by each algorithm.

The results indicate that RapidMiner consistently
outperformed Tanagra across all applicable
algorithms. The Decision Tree (J48) and Random
Forest algorithms implemented in RapidMiner
achieved the highest classification accuracy of 100%,
demonstrating superior predictive performance. In
contrast, the Decision Tree algorithm in Tanagra
achieved an accuracy of 90.00%, while the Random
Forest algorithm was not available in Tanagra for
evaluation.

The K-NN algorithm achieved 98.10% accuracy in
RapidMiner compared with 85.78% in Tanagra.
Similarly, the Neural Network algorithm produced
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98.50% accuracy in RapidMiner and 92.13% in
Tanagra. For the Naive Bayes classifier, RapidMiner
achieved 99.15% accuracy, whereas Tanagra recorded
89.19% accuracy.

A. Comparative Analysis of Tanagra

Among the evaluated algorithms in Tanagra, the
Neural Network classifier achieved the highest
accuracy of 92.13%, making it the best-performing
technique within the Tanagra environment. The
Decision Tree (J48) algorithm ranked second with
90.00% accuracy, followed by Naive Bayes with
89.19% accuracy. The K-NN algorithm produced the
lowest accuracy of 85.78% among the evaluated
methods. Random Forest could not be included in the
comparison because it was not available in the
Tanagra tool.

The performance ranking for Tanagra is as follows:
1. Neural Network —92.13%

2. Decision Tree (J48) — 90.00%

3. Naive Bayes — 89.19%

4. K-NN - 85.78%

Comparative Analysis of RapidMiner

RapidMiner  demonstrated  consistently  high
classification performance across all evaluated
algorithms. Both Decision Tree (J48) and Random
Forest achieved the highest accuracy of 100%,
indicating excellent predictive capability. Naive Bayes
ranked next with an accuracy of 99.15%, followed by
Neural Network with 98.50% and K-NN with 98.10%.

The performance ranking for RapidMiner is as
follows:

1. Decision Tree (J48) — 100%

2.Random Forest — 100%

3. Naive Bayes — 99.15%

4. Neural Network — 98.50%

5.K-NN - 98.10%

The comparative evaluation demonstrates that
RapidMiner achieved higher classification accuracy
than Tanagra for all common algorithms. Decision
Tree (J48) and Random Forest were the best-
performing algorithms in RapidMiner, each achieving
100% accuracy. In Tanagra, the Neural Network
algorithm performed best with an accuracy of 92.13%.
Overall, the findings indicate that RapidMiner is the
more effective data mining tool for the evaluated
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dataset, as it consistently produced higher
classification accuracy than Tanagra. Furthermore,
Decision Tree (J48) and Random Forest emerged as
the most effective classification techniques in
RapidMiner, while the Neural Network was the best-
performing technique in Tanagra.

V. CONCLUSION

We got enable to understand about the different Data
Mining tools and technique like Tanagra and Rapid
Miner from this research paper. We find the accuracy
of different algorithms of Tanagra and Rapid Miner
Data Mining Tool. After that we compare the
accuracies of Tanagra and Rapid Miner Data Mining
Tool. Through the comparison of accuracy of different
algorithms, we tried to reach the aim of our research
paper and we acquired the objective of our research
paper. An ability to use Tanagra and Rapid Miner Data
Mining tools through this research paper. By the use
of different four technique of Tanagra, we achieve the
accuracy of Tanagra. By the use of different five
technique of Rapid Miner, we achieve the accuracy of
Rapid Miner. We evaluate the Tanagra and Rapid
Miner through comparison. Through comparison of
Tanagra and Rapid Miner Data mining tool we got
success to achieve the best Data Mining tools and also
achieve best Data Mining technique.

VI. FUTURE WORK

Through this research paper students will be
evaluating their state of progress of performance in
forthcoming time. Students will also try to improve
their performance progress on the basis of this
evaluation. Since we are used data mining tools in this
research paper that why data mining tools are very
effective in research area and also very useful for
every researcher.
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