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Data Clustering is the process of grouping the objects in a way which is identical to the
objects in the same group than in other classes. In this paper, the clustering of data is used
as k-means to assess the output of students. Machine Learning is an area used in all systems.
Machine learning is used in education, pattern recognition, sports, industrial applications.
Its significance increases with the future of the students in the educational system. Data
collection in education is very useful, as data volumes in the education system are growing
each day. Higher education is relatively new, but due to the growing database its
significance grows. There are several ways to assess the success of students. K-means is
one of the best and most successful methods. The secret information in the database is
extracted using data mining to increase the output of students. The decision tree is also a
way to predict the success of the students. In recent years, educational institutions have the
greatest challenges in increasing data growth and using it to increase efficiency, such that
better decision-making can be made. Clustering is one of the most important methods used
for the analysis of data sets. This trial uses cluster analyses according to their features for
section students in various classes. Uncontrolled K-means algorithm is discussed. The
mining of education data is used for the study of the knowledge available in the field of
education in order to provide secret, significant and useful information. The proposed
model considers K-means clustering model for analyzing learners performance. The
outcomes and future of students can be strengthened with this support. The results show
that the K-means cluster algorithm is useful for grouping students based on similar
performance features.

1. INTRODUCTION

Cognition is the process of knowledge through our
experiences, senses and thoughts. A Cognitive refers to a
person's mental ability to think, perceive, know and learn.
Learning is the ability to learn by means of experience,
research or instruction. Learning and cognitive are both
extremely similar—Ilearning, which involves learning and
cognition [1]. We are going through a number of cognitive
processes in order to gain insight when we have found
something new. By processing all sorts of information
obtained from the environment, the human brain constantly
performs several different tasks [2]. Sense, perception,
attention and memory are some of the cognitive processes that
influence our daily lives. Complex cognitive processes such as
intellectual capacity, thought and language are available. As
cognitive processes there are different functionalities [3].

The clustering method is an extraction process from large
data sets of previously unknown, true, useful and secret
patterns in place [4]. In educational databases, the volume of
data stored is rapidly increased. The technique of clustering is
most commonly used for future forecasting [5]. Clustering
aims mainly at dividing students according to their qualities
and skills into homogeneous classes. These applications will
increase the standard of education both for teachers and
students. This research uses cluster analysis according to their
characteristics for segment students in classes [6].

Analysis of clusters can be split into hierarchical and non-
hierarchical strategies of clustering. Examples of hierarchical
strategies include single link, full connection, median and
Ward interconnections [7]. K-means, adaptive k-means, k-
medoids and fuzzy clusters are non-hierarchical strategies.
The type of data that is available and the specific aim of
analysis depends upon which algorithm is fine. The stability
of clusters in simulation studies can be studied more
objectively [8].

The "right" parameter/algorithm configuration is not easy to
choose. A successful cluster algorithm should ideally create
groups that do not overlap, though the practise does not
generate a perfect separation. The consistency of a separation
obtained by clustering algorithm can be evaluated using a
figure of worth measures (indices), such as a silhouette width
[9] or the homogeneity index [10]. There was consideration in
[11] of the principle of stability of a clustering algorithm. The
concept behind this validation approach is to reward a
consistent algorithm. We used conventional K-means [12]
clusters in this paper and selected Euclidean similitude
measure for the study of pupil scores.

Training is an important factor for a country's growth and
improvement. Education perfects an individual, through
whom he/she can take part in any progressive country work.
Education is civilizing and well-managed in a society. The
classification of higher education means that through their
academic results the student is classified [13]. Lack of deep

929


https://crossmark.crossref.org/dialog/?doi=10.18280/ria.350112&domain=pdf

and sufficient expertise in the higher education system could
prevent system management from achieving quality goals. The
technique of data clustering will help to overcome this gap in
the higher education system [14].

In order to get new information in the student assessment,
several variable data can be analyzed. In this context we want
to define a grade point average (GPA) component, duration of
the studies, duration of thesis and score for English skills. The
main aim here is to identify the characteristics of students in
every student cluster [15]. We divided the student data cluster
into three groups. It is because we want an outstanding
performance, standard performance and performance element
of the student. The educational institution collects valuable
potential information through the grouping of student results.

Several researchers addressed the application of clusters in
education results. The hybrid procedure allows academics to
predict the GPA of the student. The teacher will step up the
academic performance of students Hybrid Process keywords
based on the performance. The proposed mode uses regression
methods to describe a prediction and cluster with K-means.
Student activity in each cluster is the predictive intent.

Unattended data mining technology to classify groups with
similar data characteristics [16] is the clustering method.
However, cluster analyses were not used in educational
research [17]. Academic authorities, however, did typologies
of the learner in various formats to influence the design of the
project based courses and the academic performance of the
learners with little machine learning technology. This
contributed to a subjective way of unregulated learning
processes for students [18].

Effective learning designs are critical for universities and
with big data and data mining, prediction and clusters, projects
based on useful knowledge from training sets are helpful in
redesigning courses [19]. K-means is an old cluster algorithm
created by MacQueen in 1967 that is most commonly used. It
was one of the easiest, unattended learning algorithms to solve
the issue of the well-known cluster [20].

K-means clustering is an algorithm for the study of data
mining / computer used to group observations into groups
without any previous knowledge of those relationships. The
algorithm k-means is an evolutionary algorithm, derived from
its operation form [21]. The algorithm divides observations
into k groups, with k as an input parameter [22]. Each
observation is then allocated to clusters based on the closeness
of the observation to the mean [23]. The mean of the cluster is
then re-published and the process restarts.

2. LITERATURE SURVEY

Data mining is an evolving approach used in education to
improve our understanding of the learning process in order to
define, extract and evaluate variables relevant to the students'
learning process. Romero and Ventura [1] proposed a K-
means that is an easy-to-understand, widely-used clustering
tool. Cluster analysis explains the correlation of various cases
through distance measurements. Because of their similarities,
these cases are grouped into different clusters. Shahiri and
Husain [2] gave a case study that evaluated student figures in
order to forecast performance and alert students at risk before
completing their exams. K-means is a well-known grouping
algorithm [3], it has been explained, which seeks to reveal
connections between the variables already presented in data
set. In order to recognise and strengthen educational processes
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that can improve decision making, Wang et al. [4] have used
mining of educational data. Finally the author concluded that
clustering was successful in identifying secret connections
between various categories of students.

Yousef et al. [5] proposed a Decision Tree System. The J48
algorithm is used to construct a decision tree. Weka is used
and the model CRISP-DM is used. Data regarding graduates
and students in postgraduates was collected. It's a university in
Algeria. The data are obtained from the IT department. The
decision tree is checked and error rates are analysed such that
the correct input and output is calculated. The attribute is
various grades, and the success of the student is determined.

Zou etal. [7] used classification techniques to assess student
results. Input data are gathered in the Department of
Informatics at Ayya nadir JanakiAmmal, Sivakasi. Selection
of methods is discussed for function selection. For the data
collection, training data will be applied and the classifier
model created. The classification of the decision tree has been
used to predict the success of students.

Magrini et al. [8] discussed results on education are based
on various factors such as personal data, social information etc.
WEKA Toolkit collects in real time data from college students
describing the relationship between student's learning activity
and their academic success, and provides semester students
with detailed information on various subject marks which are
subject to data mining. In these clusters of K-means, 38
students have been selected from the total of 300 record data
sets to be evaluated. The matrix of uncertainty indicates
passing, failure and lack of testing. The weighted average for
decision tree and naviebayes technology is compared.

Costa et al. [11] proposed the clustering of data is used as
k-means to assess the performance of students. The results are
tested for the basic class, medium and final examination. Their
results are measured. They are evaluated in their pattern by
internal and external assessments in which they are predicted
to have tale-class test marks, laboratory results, quizzes etc.
They produce the diagram showing the high, medium and low
gpa percentage of students.

Decision tree is techniques supervised and several methods
exist for defining the decision tree and predicting results. The
educational system produces immense quantities of data.
These can be used to gain valuable information. Many
methods are used in the current framework to forecast the
success of students [24]. The J48 algorithm is used in the
current machine decision tree. In the Algerian University, the
success of the student is predicted by the tree of decision.
Method of decision tree is unstable because of the many
possible solutions provided by decision tree [25]. It changes
the tree and has a different prediction when changing the root
node. In the current framework, there is a large amount of
information in the educational system that forecasts the output
at the base of the previous six months. The decision tree uses
the J48 algorithm that is extremely difficult to create due to its
break [26]. To evaluate a specific divide, a tree algorithm uses
several tests. But even before that the algorithm has been
determined, several variables have been combined to achieve
the best division.

3. K-MEANS CLUSTERING ALGORITHM

K-means clustering is an unattended learning used when
unlabeled data is available. This is the most widely used
clustering algorithm in data mining. The clustering algorithm



K-means is a clustering algorithm based on partition that is
used to find the clusters of the given data. It divides the data
into predefined numbers of clusters (K), with strong intra-
cluster resembled data artefacts and low inter cluster
resemblance. The data object belonging to one cluster cannot
be used in any other cluster in an efficacious manner. To
achieve clustering, the measure of similarity or dissimilarity
must be calculated. Similarity tests the degree of proximity
and is used for grouping together similar data items based on
distance funktiones such as distance from Manhattan,
Euclidean, Minkowski, Cosine etc. Clustering using distance
measurements is referred to as remote clustering, a very
common technique for clustering data objects that has shown
good results. K-means operates iteratively for the algorithm.

Phase 1: Put the first group center into 2d space randomly.

Phase 2: Attribute to the category with the centroid nearest
each object.

Phase 3: Measure the centroid positions.

Phase 4: If the centroid positions have not changed then the
next step is taken.

Phase 5: Finishing.

The k-means algorithm can be considered to be a descent of
gradients, starting from the start of cluster centroids, and
updating these centroids iteratively to reduce the objective
function. The k-means are often at a minimum local level. The

local minimum is determined by the center of the initial cluster.

NP-complete is the problem of finding the global minimum.
The algorithm k-means updates central cluster to a minimum
local level.

Prior to the convergence of the k-median algorithm,
distance and centric are determined when loops are performed
several times, while the positive integer | is considered the k-
median iterations. The exact value of | varies even with the
same dataset depending on the initial start of the cluster
centroids. The algorithm's time complexity is O (nkl), where n
is the total number of items in the dataset, k is the number of
clusters we found and | is the number of iterations, k to do n, |
total.

3.1 Clustering analysis

Cluster analysis used for segmenting a wide range of data
into subsets known as clusters. Each cluster consists of a set of
data objects which are identical to each other but differ from
other clusters. Data Clustering is the technical study of
unattended and statistical data. It is used as a single category
to classify the same data. It works on a huge collection of data
to discover secret patterns and relationships that help to decide
fast and efficiently.

Cluster analysis is a collection of auto-classification
methodologies for samples in a number of groups that use an
association calculation, so as to ensure that samples in one
group are similar and that samples from different groups are
not similar. The input for a cluster analysis method is a
collection of samples and a similitude between two samples.
The cluster analysis output is a collection of groups (clusters)
forming a partition of the data set or a partition structure.

Clustering analyses data objects without a known class
mark, as opposed to classification and prediction, where class
labelled data objects are analyzed. The class labels are not
generally present simply because they are not identified to
begin with in the training data. Such labels can be created by
clustering. The objects are clustered or grouped according to
the intra-class similitude theory and the inter-class similarity
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are minimized.

Data classification is the most accurate and effective
categorization of data. Data classification Data are categorized
by their critical importance or how much they must be
accessed with the most critical or often used data stored on
quickest media, while other data can be stored on slower (and
less expensive) media in a simple approach to data storage.
This classification has been designed to maximize data storage
use for a multitude of purposes - technological, administrative,
legal and economic. In addition to the relative significance or
frequency of use, data may be categorized according to all
parameters. For example, when it's developed, when it has
been accessed or updated last, which person or department it
has last reached or modified and which staff or departments
use it the most, the data can be broken down by its current
content, nature of the file, operating platform and average file
volume in megabytes or GIC's. A well designed method of
data classification makes it easy to locate important details.
This can be especially relevant for risk management and leg
management.

In other words, objects are clustered such that objects within
a cluster are highly similar, but very different objects in other
clusters. Each cluster shaped can be seen as an object class that
derives rules from.

Typically, clustering is used for segmentation. The
hierarchy of groups of identical students can be taken by an
institution.

Clustering allows students to be separated into education,
age, areas of interest and specialization, etc. Clustering may
help institutes organize individual students into groups with
similar behavior. Dividing students into clusters to ensure that
students are identical to each other (i.e. average), although
they are unlike students in other cluster.

4. PROPOSED MODEL

Predicting the output of students can be achieved with the
algorithm for machine learning. Clustering is a technology in
which a cluster of identical data sets is present. K is used to
predict student performance using an algorithm. K implies is a
computer algorithm which is not monitored. K means
clustering set the n clarifications division into k clusters in
which every finding is the closest medium to the cluster.
Cluster is slow with the average value of the cluster objects
that can be viewed as the centroid cluster.

The aim is to set K centres and one centre per cluster.
Therefore, it is better to put them far apart. The next step is to
take each data set point and connect it to the nearest centre. If
there is no point, the first step is completed and an age of
primary group is completed. At this point, by looking at the
previous step, we need to recalculate k new centres. After
these k new centroids, the same data points and the closest new
centre are used for a new procedure. A loop was produced.
With this loop, we can announce that the k centres change
place step by step until no changes are made or otherwise
centres are no longer moving.

The instructor has to pass a test before any student is
enrolled for the course in order to assess the data processing
speed of each student. The test is designed to allow students to
read understanding and to answer nine understanding
questions. In individual pages the understanding and each
query will be shown. The student cannot return to the
understanding page until he has entered the questions. The



proposed model architecture is shown in Figure 1.

Step-1: First of all the user logs into the tool using his eMail
ID and password in this cognitive tool.

Step-2: He will be ready to verify where there is a counter
that will work for and query internally, and to read the passage
that helps measure the user's total time.

Step-3: The sum of questions correctly answered is
collected.

Step 4: we used an exactness format that depends explicitly
on how long each user has taken to address questions, how
long he has taken to read the content, how many correct
answers the user gives and then how many incorrect answers
the user has given.

Accuracy=mean+K*(9-c); mean=(((read time)+(answer
time))/(c+1), where c=total no.of answers correctly and k is
constant.

Fifteen of us have used fifteen to measure the values of
precision.

Step 5: For students based on the accuracy column, we used
a K-means algorithm. Under this algorithm it is possible to
inform the user of the cluster to which he belongs.

Cluster0 is a high-pitch learner, Cluderl is a medium-pitch
learner, and Cluster2 is a small-pitch learner. ClusterO belongs
to a high-pitch learner. The proposed model architecture is
depicted in Figure 1.

Timetakenfor
readingthe
content and

answeringthe

questionsis noted

Start thetest

Mumbers of

K-meansis A accuracy

) correct|
appliedon valueisobtained Y
answered
theaccuracy basedon thetwo )
K guestions are
value values obtained ;
obtained

Classifies
usingthe

accuracy
valueinto

Figure 1. Proposed model framework

5. RESULTS

K-means is used to predict student success using an
algorithm. K-means clustering attempts to divide n
observations into k-clusters in which each process determines
to the most closely averaged cluster, acting as a cluster
template.

Analysis of the clusters separates the data into useful classes
with similar features. Data groupings with clustering have a
high similarity intra clusters and a low similarity inter clusters.
K-means is a divided clustering algorithm, with unchecked
pattern classifications, which specifies the K-medoid of all
clusters. K means n-instances into k-clusters in which each
instance is the nearest medium to the cluster. This algorithm
attempts to minimize the objective function of a squared error.
The performance levels of the students are depicted in Figure
2.
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Figure 2. Performance levels

Starting to get new centroid ====——===
New clusters are

536.0 660 410,590,390 540,

71.0,79.0,78.0, 76.0,70.0,90.090.0,
102.0,117.0,131.0,126.0, 111.0,

New centroid is

52.5,79.14.117 4,

Starting to get new centroid ====——===
New clusters are

56.0.41.0,59.0.39.0.54.0,
71.0,66.0,79.0,78.0,76.0,70.0,90.0,90.0,
102.0,117.0,131.0,126.0,111.0,

The performance levels of the propose model with K value
considered as 4 is indicated in Table 1. The accuracy values
are depicted in the Table 1.

Table 1. Performance levels

Cluster # Cluster size  Overall performance

1 24 50.08

2 16 65.00

3 30 58.89

4 9 43.65
K_Means=3 K_Means=3

u0 u0

ul ul

Result (%)
W s U O W0
coocoocooo60
PR

points belonging to cluster

K_mean=3_cluster_label

Figure 3. Clustering levels

The method begins with the number of clusters. In the
dynamic number of clusters, the web application has grown.
The number of clusters depends on the consumer but the
number of clusters is three in this study. The predicted results
show a student's profile, with outstanding performance,
standard performance and bad performance criteria. The
clustering accuracy levels of the proposed model is depicted
in Figure 3. The performance levels of the proposed model
with k value as 4 is depicted in Figure 4.
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Performance Levels
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Dataset Size

Figure 4. Performance levels with K=4

6. CONCLUSION

In our work, the method used to measure the speed at which
a user can process information is created and implemented.
We administered a test for measuring this, consisting of an
understanding and a set of 9 understanding questions. We have
used a timekeeper for every question to get the time the user
spends on every problem. We also measured how long it took
to read the understanding and obtained an exact formula and
the precision of the individual's calculations. We then
implemented the k-means classification algorithm and
classified users into their respective groups. We can increase
the functionality of this tool by attaching a reliable screening
which helps to keep records of and person's work and tasks
and results. This monitoring agent allows users to change to
another class, i.e. based on their output a user can be migrated
to other classes. By using more sophisticated and powerful
algorithms, classification can be enhanced. There are also
more features such as a video search for a keyword and many
more that make the tool easier to use.
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