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Abstract - This paper focuses on behavior analysis of selected students with their habits. We have devised out our own dataset 
for experimentations and some variables like student’s background area, gender, scholarship and career dreams were used for 
discovery of basic patterns. Analysis is further extended to study behavior patterns with respect to utilization of free time, 
expenditure and their awareness about earning money in free time. This paper has also proposed a model for determining the 
characteristics of student’s behavior in learning environment  
 
Index Terms - Chi Square, Statistical Analysis, Patterns, Data Mining 
 
INTRODUCTION 
 
In computer enabled processing, the data is a key 
source of intelligence and its analysis has aggressive 
advantages for educational institutes. Academic 
Analytics is one branch of modern day’s data analysis 
which uses Statistical Analysis and Data Mining 
methods to reveal and recognize hidden patterns in vast 
educational databases [1, 2, 3, 6, 10]. Such patterns 
enable us to throw better light on educational aspects 
related with student behavior, prognostication, student 
centric learning, remedial aspects and learning 
outcome with high accuracy.  This will definitely 
increase standards of Indian Higher Educational 
system [11]. Due to digitization and effective use of 
Computers, IT and ICT technologies, all educational 
organizations, institutions and universities have 
generated and stored large data in their databases. This 
data can be a key source for futuristic decision making 
processes if it is being processed through academic 
analytics. We took it challenge to see all the business 
intelligence, patterns, correlations and rules embedded 
in this data.  
 
Our work is an interdisciplinary work undertaken by 
three Schools of our University, viz, School of 
Computational Sciences, School of Mathematical 
Sciences and School of Educational Sciences as 
performance analysis shares sphere with educational 
pedagogies, statistics and computer enabled 
technologies. For the purpose of academic analytics, 
we have devised out our own dataset containing some 
real world data of students. This was done using 
questionnaire and progress reports. The dataset 
includes data from social, intellectual, demographic, 
habitual, health and economical data. The dataset has 
three hundred and sixty records and forty six fields.  
Academic analytics was implemented using SPSS 
software [1,4].  
 
A closed questionnaire with predefined answers was 
used for data gathering [12] on A4 Size paper sheet 

(single sided). Performance related, economical, social 
and emotional attributes of this questionnaire were 
selected with the help of School of Educational 
Sciences and as per theory of Pritchard and Wilson [5, 
12]. The questionnaire was modified number of times 
to reduce the complexity of understanding as well as to 
increase simplicity of answering. It was tested on 
subset of students after every revision. Microsoft Excel 
2007 software is used to record the dataset. Data set 
values for YES / NO questions were coded like 1 0r 0.  
Other numerical codes in the range 
0,1,2,3….maximum,   were also given depending upon 
the number of possible answers. The confidential 
issues in datasets were properly addressed as dataset 
carried personal information of students. This was very 
redundant with girl students. Significant number of 
students got convinced which gained in data accuracy. 
The error rate during preprocessing was 38% which 
finally reduced to 5% after proper convincing to 
students A snapshot of questionnaire and the dataset is 
as given in below figures. 
 
II. METHODOLOGY 
 
Our aim was to discover invisible attributes related 
with performance of students. To do this better, we 
primarily investigated literature across the sphere to 
see what other people have done. The School of 
Educational Sciences of our University had given us 
orientation on the same. We also had discussions with 
educationalist. We finally understood that the mare end 
semester marks alone cannot be taken as main 
indicator of student’s performance. The performance 
in broader sense is how well a student does in over all 
courses.  For proper understanding, we primarily relied 
on the empirical works of Shoukat Ali at al.[6] , Graetz 
et al. [7] , Considine and Zappala [8]  and Staffolani 
and Bratti[9]. The collective analysis of these works 
gave us all the personal, social, economical attributes 
in our study which subsequently got converted into the 
questions of questionnaire.    
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A snapshot of questionnaire and the dataset is as given 
in below figure 1. 
 

 
Figure1. Sample Questionnaire 

 
The examination of cross-classified category data is 
common in evaluation and research, with Karl 
Pearson's family of chi-square tests representing one of 
the most utilized statistical analyses for answering 
questions about the association or difference between 
categorical variables. In this paper, we have made an 
attempt to make the use and interpretations of the 
family of chi-square tests developed by Pearson, 
focusing primarily on the chi-square tests of 
independence and homogeneity of variance.  
SPSS22.0v is used to analyze the data set [4]. We have 
also used descriptive statistics using MS-Excel to 
represent our data in the form of diagrammatic format. 
Further, we have made analysis using Chi-Square 
Tests with the help of SPSS 22.0 Software [4] and 
found some significant results. 
 
III. RESULTS AND DISCUSSIONS 
 
Interrogations 1:  Our hypothesis was that the 
students are from computer science field. Naturally 
they frequently use internet. From our experimental 
analysis, it is found to be true. This is demonstrated in 
table 1. 

 
Table I:  Chi-Square Tests Analysis-1 

Interrogations 2:  When we dealt with their free time 
for study then we observed that, there is significance 
among enough good time available for study purpose. 
It was hypothesized that, during studentship, the 
students must get sufficient time for study rather than 
doing any other job. This particularly holds true as 
Nanded region is not a metro city or an industrial hub 
whereby part time jobs can be available. The table 2 
shows these results.  
 

 
 
Interrogation 3: We did gender wise study. The 
variable used includes how much scholarship they get? 
It is observed that there is significance difference. Male 
students get more scholarship than female students. 
Table 3 shows these results. There is also significance 
among gender wise differences in their place of living. 
Most of the female students preferred to live at own 
home or in hostels due to safety issues. Table 4 shows 
these results.  

 
Table III:  Chi-Square Tests Analysis-3 

 
Table IV:  Chi-Square Tests Analysis -4 

 
Interrogation 4: We found from table 5 that, there is 
significance among those students who are doing part 
time job and unable to complete the tutorial as 
compared to those who are not doing part time jobs but 
not completing their tutorials. This simply focuses on 
the interest towards completion of tutorials. It indicate 
their diversity in behavioral study, because most of 
them are interested to become software professional 
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but their ignorance to complete the tutorial is may 
become one of the serious issue. 

 
Table V :  Chi-Square Tests Analysis-5 

 
Interrogation 5 : We can easily see that from tables 6 
that there is significance among students who have 
decided their career dream and they are preparing their 
own notes. But their behavior is somewhat 
contradictory: most of them are not interested or not 
completing the tutorials? The answer is still unknown. 

 

 
Table  VI :  Chi-Square Tests Analysis-6 

 
CONCLUSION 
 
It was openly understood that many social, habitual 
and economical aspects are associated with behavior of 
students and mere superficial things cannot be the sole 
criteria for good behavior. However these were hidden 
and no attempt was made at our University to 
scientifically visualize them. The study took it as 
challenge. Using interdisciplinary approach, we 

collected data. In this paper, use of descriptive 
statistics is done on collected dataset. We have applied 
Chi-square test to test the significance among the 
above objectives and assumptions that there will be 
significant difference among the variables under study. 
Total thirteen observations are made for various 
significances among considered variables.   
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