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Abstract: The analysis of academic performance of students is 

an important concern for the universities and colleges of higher 

learning as it is very important for planning and management of 

the teaching pedagogy. There is a need for the system to examine 

and assess the results of students in order to understand how 

effective the existing education system is. In this study, we have 

analysed the students’ performance using the clustering and some 

other statistical tools and methods. This paper studies the actual 

result of university examination for the students of MCA (Masters 

in Computer Application), a 3 year post graduate course in 

information technology. In order to analyse the data k-means 

clustering algorithm is applied. The elbow method is used to 

choose appropriate number of clusters.  Analysis has also been 

conducted gender wise to understand whether there is a pattern 

based on the gender of students. Academic planners can make 

operational decisions and future planning on the base of results 

attained in this research.   

 
Index Terms: k – mean clustering, elbow method, academic 

performance, statistical algorithm 

I. INTRODUCTION 

Today, in most of the universities and colleges, the 

performance of the students academically has recently come 

under analysis for a number of reasons. There is number of 

factors involved that affects the academic performance of 

students. These factors may vary from one set of students to 

next, form one academic background to another and from one 

state or nation to another. At times, students work hard but 

their hard work may not be correlated with their result. This 

may lead to high failure percentage and thus increases the rate 

of training these graduates. Low pass percentage of students 

may enforce enormous cost on community in terms of low 

number of students graduating and reduced intake of probable 

users due to absence of spaces. So, in order to confirm that a 

big portion of labour force is highly trained, all universities 

and college must ensure and consider the aspects that affect 

the performance of the students. 

To attain high profile position and more than expected salary, 

the higher education level is must for any organization. Many 

researches have been conducted to analyse the factors 

associated with academic performance of students in various 

universities but less are done for private colleges. The cost of 

education in private colleges is much high as compared to 

those of public institutions. There is no guarantee that 

qualifying for admission to any college will lead to success in 

the degree course.  But the academic performance can be 
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affected by various factors that may lead to success in any 

students’ life. To ensure quality improvement in the 

universities, private universities and colleges must keep a 

check and assess excellence in the parts of “curriculum, 

teaching and academic programmes, research and 

scholarship, staffing, students, physical facilities, equipment 

and learning materials and academic environment” [14]. 

Accessing the factors for academic performance is also 

important so that students can be assisted to develop their 

individual academic performance in the university. This 

research study is intended to focus on the interaction of 

different factors and the role that they play to the performance 

of students in academics in their college or university. 

 

This study is conducted to identify and explore the most 

probable factors that have a role in influencing the academic 

performance of students in higher education in colleges in 

Delhi, India. The research was conducted to identify the 

different factors affecting the students’ performance in the 

university examination, and then we have established the 

relationship between these factors and the influence of these 

on the student result. We have also analysed the performance 

of students on the basis of gender and have been able to 

acquire some good results of the analysis. This paper is based 

on a study conducted to analyse the academic performance of 

students in a higher learning scenario. The sample group 

taken is the students of MCA course which is a post graduate 

level programme in information technology. 

We have implemented various statistical tools for the study. 

The analysis of academic performance of students is an 

important concern for the universities and colleges. It is 

important for planning and management of the teaching 

pedagogy.  

Analysis of student performance is essential to understand 

how effective the existing education system is. The 

segregation of data is done using the clustering method. 

K-means clustering algorithm is implemented in R [15][16]. 

We have used Microsoft Excel to analyse the data and plot 

various graphs. The different methods like clustering 

algorithms can be helpful in performing the analysis like the 

student’s results for assessing the impact of different factors 

on performance [1]. The final goal of the study is to formulate 

a teaching pedagogy on the basis of the data analysis. The 

factors affecting the academic performance of the students in 

each cluster help in identifying the strong and weak areas of 

the current teaching pedagogy. The final result of the study is 

an effective teaching pedagogy that can addresses all these 

factors. 

 

 

 

 

 

Application of Clustering for Student Result 

Analysis 

Deepshikha Aggarwal, Deepti Sharma 



 

Application of Clustering for Student Result Analysis 

51 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: F90290476C19\19©BEIESP 

II. LITERATURE REVIEW 

Learning always leads to performance. It is the main 

pointer to show learning is resulted. [5] explains about 

various categories of the outcomes of learning. They are 

defined as verbal information, intellectual skills, attitudes and 

motor skills. Learning process has an impact and importance 

for these outcomes. Various learning errands are required to 

show various learning results. Grade Point Average (GPA) is 

a main measure for finding students’ performance 

academically [6]. It includes all the learning results 

anticipated of a student in his/her semesters’ subjects. 

According to [7], an important interpreter of any students’ 

graduate performance is GPA. Thus, it can be considered as 

the main measure of student’s current and future studies. As 

per [8], putting higher demands on student learner is more 

important as compared to external forces. According to [9], 

the institutional guidelines and rules must be implemented 

properly to enhance the studying environment.  It is needed 

that institution’s plans and procedures must be directed 

towards students’ accountability and they must be active 

enough to participate in their own college and university for 

promotion. [10] did not consider other variables like students’ 

internal nature which would be obtained from students’ 

assessments or results. [11] studied both the students’ 

characteristics and self-reported theories to identify the 

aspects that add to the academic presentation of students at 

the university. Self-efficacy, assigned goals, self-goals and 

abilities are four major causes the students’ academic 

performances. According to [12], students’ age is important 

for qualification which is essential for academic performance. 

[13] through path analysis observed and explained gender to 

have a direct effect on the academic performance of third year 

students. 

III. METHODOLOGY 

The following research objectives were formulated to analyse 

the student result: 

 

 To identify categories of students as per the 

performance in exams.   

 To identify factors affecting the performance of 

students in each category. 

 To perform Gender wise performance analysis of the 

student result. 

 Proposing an improved teaching pedagogy on the 

basis of the research outcomes. 

 

A. Data Demographics 

The data used for the study is the actual result of university 

examination for the students of MCA (Masters in Computer 

Application), a 3 year post graduate course in information 

technology. 
TABLE 1: DATA DEMOGRAPHICS 

Total number of students:   117   

Number of subjects in first semester:  09 

Number of subjects in second semester:  10 

Number of male students:                       63 

Number of female students:   54 

 

 
Fig. 2 Overall Result of Students 

 

 
Fig3 Result of Male Students 

 

 
Fig. 4 Result of Female Students 

 

B. Research Methodology 

In this study, we are analysing the result of students in order to 

formulate the future teaching pedagogy on the basis of 

students’ performance in the first year of study in the MCA 

(Masters in Computer Application), a 3 year post graduate 

course in information technology. For the purpose of 

conducting this analysis we have used clustering as the 

statistical tool. Clustering is defined as a set of techniques that 

are used to find subgroups of observations within a given data 

set which in our study is the result of students who appeared in 

the university exam for the first and second semester of the 

MCA course.  
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When we cluster the data, we get the results as data in the 

same cluster to be similar whereas data in different clusters is 

not similar. Clustering is a method of unsupervised machine 

learning. We have chosen this method for our dataset because 

this method is used to find relationships between the collected 

observations. In our case the observations are the factors 

affecting the performance of students in the university exams. 

This method can establish relationships between observed 

values without being trained by a response variable as it is an 

unsupervised method. Clustering allows us to identify which 

parts of the dataset are similar, and hence enable the 

researchers to categorize the data in order to perform the 

required analysis. 

In this paper we have used a research methodology based on 

collection and analysis of data in order to propose an effective 

teaching pedagogy for the institutions of higher education. 

This analysis can be used as an effective tool by the colleges 

in order to understand the relationship between various 

factors affecting the students in their academic performance. 

This in turn will help the academic policy makers to provide 

an effective teaching methodology accommodation all the 

important factors.  

 

 
Fig 1    Research Methodology 

 

C. K-Means Clustering 

K-means clustering is a method of unsupervised machine 

learning and is effectively used for partitioning a given dataset 

into k groups or k clusters, where k represents the number of 

groups or clusters. The number of clusters is calculated by the 

analyst to derive an effective grouping of data. The k-means 

clustering method segregates the data into clusters in such a 

way that the data values within the same cluster are similar to 

each other. In k-means clustering, each cluster is represented 

by its centre point or mean which is also termed as the 

centroid and is calculated as mean value of the data within that 

cluster. 

D. Estimating Number of Clusters 

The first step was to estimate the number of clusters required 

for an effective analysis of the data. We have used the Elbow 

method for this purpose. The k-means clustering works by 

defining the clusters in such a way that the total variation 

within a given cluster is minimum. The total within cluster 

sum of squares is denoted by WSS and it indicates how 

compact of the cluster is and our aim while using the 

clustering method is to keep the WSS as small as possible. 

This leads to formation of effective clusters for the data 

analysis. The Elbow method is a method that considers the 

total WSS as a function of the number of clusters suitable for 

the particular dataset and enables us to  choose the 

appropriate number of clusters in such a way that adding more 

clusters does not have any impact on the data analysis results. 

minimize(k∑k=1W(Ck)) 

where Ck is the kth cluster and W(Ck) is the within-cluster 

variation. We have used the following algorithm to define the 

optimal clusters: 

 For different values of k, the k-means clustering is 

computed.  

 For each cluster k, we have to calculate the total 

within the cluster sum of square (WSS) 

 The next step is to plot the curve for the values of 

WSS thus obtained for all the clusters k. 

 The location of a bend (knee) in the plot is the indicator of 

the appropriate number of clusters. 

Fig 5 Estimating Number of clusters 

After plotting the graph, we chose 5 as the cut off point, 

because while the wss does continue to decrease, but it 

doesn’t seem to do so at a considerable rate to accept the 

added complexity of more clusters. 
 

IV. DATA ANALYSIS 

A. k-means Clustering of Data 

k – means clustering is performed on the data for the marks in 

the first and second semester with 5 clusters as determined by 

the Elbow method. The resultant graph is as follows: 

 
Fig 6  k-means clustering with 5 clusters 
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B. Cluster Analysis 

The analysis of the clusters thus obtained is as follows: 
TABLE 2: CLUSTER ANALYSIS 

CLUSTER 

NUMBER 

MEAN MARKS OF 

FIRST SEMESTER 

MEAN MARKS OF 

SECOND 

SEMESTER 

1 65.80 65.65 

2 84.80 87.26 

3 79.23 81.16 

4 69.32 72.94 

5 74.50 77.10 

      

 
Fig 7   Cluster Analysis 

 

 

TABLE 3: GENDER-WISE CLUSTER ANALYSIS 

CLUSTER 

NUMBER 

NUMBER OF 

MALES 

NUMBER OF 

FEMALES 

1 9 3 

2 5 11 

3 13 21 

4 18 3 

5 18 16 

 

 
Fig 8  Gender wise Cluster Analysis 

 

V. DISCUSSION AND CONCLUSION 

In this study, we have analyzed the result of students in order 

to formulate the future teaching pedagogy on the basis of 

students’ performance in the first year of study in the MCA 

(Masters in Computer Application), a 3 year post graduate 

course in information technology. For the purpose of 

conducting this analysis we have used k – means clustering in 

R as the statistical tool. Along with that we have also used 

Microsoft excel to plot various graphs for the analysed data. 

When we cluster the data, we get the results as data in the 

same cluster to be similar whereas data in different clusters is 

not similar. Using elbow method, we have found appropriate 

number of clusters that can be used for this study. Cluster 

analysis with five clusters is shown. Gender wise cluster 

analysis is also shown. From table 2 of cluster analysis, it can 

be seen that students with good performance lie in cluster 2 

and cluster 3. Also, it is proved (from table 3) that more 

females lay in cluster 2 and 3 and thus females have better 

academic performance as compared to male students. In 

future we plan to analyse the data from different semesters 

and on compare the data on various parameters. 
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