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Abstract 
In this paper the development and application process of web-based software ESPT (Engineering Students’ Performance 

Test) has been discussed. In previous researches, it is proved that there are number of factors like students’ individual 

characteristics, learning behaviour, previous educational background, family background, college environment etc. which 

influence directly or indirectly the students’ performance in their university examination. The influencing factors were 

identified by studying the previous work carried out by different researchers all over the world and also included some other 

relevant factors which were investigated by considering the opinions of the students and teaching faculties. Descriptive 

analysis and one way ANOVA technique were used for identifying the important influencing factors. Finally 22 influencing 

factors were identified as important by analyzing the results of statistical methods and discussion with the experts. These 

identified factors were further used to develop a mathematical model by using binary logistic regression method to predict 

students’ performance in university examination. Pass/fail result in university examination was used as performing factor. 

On the basis of this model, web-based software ESPT was developed and made freely available for the engineering students 

so that they can use and predict their performance in university examination in advance.   

 

Index Terms: Student Performance, Influencing Factors, Performing Factors, University Students, Binary 

Logistic Regression, Web-based Software ESPT 

 

1. INTRODUCTION  

There are certain parameters like family background, 

students’ individual characteristics, previous educational 

background, college environment etc. which have 

significant impact on the performance of university 

students in their annual examination. In previous studies, 

it is proved that students’ university results can be 

improved by predicting and controlling the influencing 

factors which affect their academic performance [1]. The 

academic performance of the students is not only 

influenced by their own individual characteristics but also 

various other factors [2]. There are some models available 

which were developed to predict students’ performance or 

success at the university level. Most of the studies are 

focused on students’ performance in the foreign 

universities, which may not be suitable for Indian 

universities due to the differences in their academic, 

social and cultural environment. So there was need to 

develop such a model which would be more useful and 

suitable for the students of Indian universities [3]. Binary 

logistic regression model was developed to predict the 

performance of engineering students in Indian university 

examination [4]. This model was validated by using ANN 

and conformed by using new samples of fourth semester 

engineering students. This model has given an accuracy of 

80.95 % which is a very good accuracy for such types of 

models. This model is used to develop web-based 

software ESPT to predict the performance of engineering 

students. It will help to the engineering students to 

improve their performance in university examination by 

predicting their result in advance. It is freely available 

online on www.checkmyperformance.com. 

2. METHODOLOGY 

2.1 Tools and Technologies  

Engineering Students’ Performance Test (ESPT), web-

based software is developed by using the following 

programming languages, tools and technologies: 
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a. Bootstrap  

b. JavaServer Pages  

c. MySQL  

d. WordPress  

e. JavaScript  

f. PHP 

 

a. Bootstrap is a free and open-source front-end web 

framework (toolkit) for designing websites and web 

applications. It contains HTML and CSS-based 

design templates for typography, forms, buttons, 

navigation and other interface components, as well as 

optional JavaScript extensions [5]. 

 

b. JavaServer Pages (JSP) is a technology that helps 

software developers create dynamically generated 

web pages based on HTML, XML, or other document 

types. JSP is similar to PHP and ASP, but it uses the 

Java programming language [6].  

 

c. MySQL is an open-source relational database 

management system (RDBMS). It is the world's most 

popular open source database. Its name is a 

combination of “My”, the name of co-founder, 

Michael Widenius's daughter, and "SQL", the 

abbreviation for Structured Query Language [7].  

 

d. WordPress is a free and open-source content 

management system (CMS) based on PHP and 

MySQL. To function, WordPress has to be installed 

on a web server, which would either be part of an 

Internet hosting service or a network host in its own 

right [8]. 

 

e. JavaScript (JS) is a high-level, dynamic, weakly 

typed, object-based, multi-paradigm, and interpreted 

programming language. Alongside HTML and CSS, 

JavaScript is one of the three core technologies of 

World Wide Web content production. It is used to 

make webpages interactive and provide online 

programs, including video games [9]. 

 

f. PHP (PHP: Hypertext Preprocessor) is a widely-used 

open source general-purpose scripting language that 

is especially suited for web development and can be 

embedded into HTML [10]. 

 

In this software, user interface is created by using 

Bootstrap technology. JSP is used for server side 

programming. Data base is created in MySQL. The 

website is designed by using WordPress. The report is 

displayed by using JavaScript and PHP programming. 

2.2 List of Influencing Factors  

For performance evaluation of engineering students in 

their university examination, overall 22 factors are 

included in the questionnaire [11] [12], which are further 

classified into four groups for simplification of model 

formulation as shown in table 1. 

Table-1: List of Influencing Factors Classified into 

Four Groups 

Main Factors/ 

Categories 

Sr. 

No. 
Independent Factors 

Personal Factors 

1 
Family Support & Financial 

Condition 

2 Time Management 

3 
Numerical Problems Solving 

Ability 

4 Concentration on Study 

5 Self-motivation 

6 Positive Attitude 

7 Dedication to Career Goal 

8 Hardworking 

9 Stress Management 

10 Stay during Study 

11 Use of Cell Phone & Internet 

Pre-admission 

Factors 

12 Percentages in PCM (12th) 

13 Examination Board 

14 Engg. Entrance Exam. Score 

15 Location of School 

Institutional 

Factors 

16 Activeness in the Class 

17 
Academic Environment in the 

College 

18 Sincerity in the Class 

19 Class Attendance  

Self-learning 

Factors 

20 Self & Regular Study 

21 
Written Communication Skill 

in English 

22 Revision at the last moment 

 

2.3 Application Steps 

The steps, which are to be followed to use this software, 

are well elaborated with the help of flow chart as shown 

in figure 1. 
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Fill & Submit

Personal Details

Start ESPT

If all statements on

the page are

attempted?

Read Instructions

Click on Next Page

Display Report

End

Click on Continue

Select Correct Option

Yes

Extensive literature survey to identify

significant influencing factors

Results & Analysis of Data

Validation of model

Data Collection

Formulation of Research Problem

Stakeholders' opinion to identify

additional influencing factors

Screening of important

influencing factors

Research Hypotheses Design

Research Design

Development of Online Software

Future Scope and Limitations

Display Questionnaire Page

Read Statement

No

If all statements till

last page are

attempted?

Yes

No

Click on Submit

 

Fig-1: Flow Chart for Application of Web-based 

Software ESPT 

 

3. RESULTS AND DISCUSSION 

3.1 Illustrations with an Example 

Let us assume that a student’s average scores on Personal 

(X1), Pre-admission (X2), Institutional (X3) and Self-

learning (X4) factors are 3.80, 2.75, 3.73 and 3.80 

respectively. How online platform will support to 

engineering student to predict his/her performance is 

discussed below. 

 Probability of this student is calculated by using 

established relation based on Binary Logistic Regression 

Model [4] as shown below, 

𝑃 𝑌 =
𝑒(−63.934+10.484𝑋1+1.929𝑋2+2.948𝑋3+2.225𝑋4)

1 + 𝑒(−63.934+10.484𝑋1+1.929𝑋2+2.948𝑋3+2.225𝑋4)
 

   𝑃 𝑌 = 0.6718 

 Probability of passing in university examination of this 

student is found as 0.6718 which is more than the cut-off 

value of this model i.e. 0.65 [4]. So this student has more 

chances of getting pass in university examination.  

3.2 Gap Calculation 

 The actual performance of this student is compared with 

optimum values of personal (X1), pre-admission (X2), 

institutional (X3) and self-learning (X4) factors to find out 

the gap as shown in table 2. 

Table 2 shows the maximum gap in pre-admission factors 

and minimum gap in personal factors. So according to gap 

analysis this student need to focus more on pre-admission 

factors and less on personal factors to increase his/her 

chances of passing in university examination. But most of 

the pre-admission factors can’t be changed so he/she has 

to focus more on second highest gap i.e. institutional 

factors to improve his/her performance.  

If the coefficients of these factors are also considered, a 

personal factor is having the largest coefficient i.e. 10.48 

which shows the most important factor to improve 

students’ performance. Similarly the coefficients of 

institutional, self-learning and pre-admission factors are 

2.948, 2.225 and 1.929 respectively. So while reducing 

this gap to increase the chances of passing the students in 

university examination, the coefficient of these factors are 

to be considered and given proper weightage. The 

screenshots of this software are shown in figure 2. 
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Table-2: Gap Calculation of Influencing Factors for a Student 

Influencing Factors  
Personal Pre-admin Institutional Self-learning 

Calculated Prob. of 

Passing  

Actual Score of a Student 3.80 2.75 3.73 3.80 0.6718 

Optimum Score for approx. 100 % 

Prob. of Passing 
4.01 3.16 4.12 4.04 0.9951 

Gap between Pass & Fail Students 0.21 0.41 0.39 0.24   

Gap in % 5.24 % 12.97 % 10.46 % 5.94 %   

Ranking 4 1 2 3   
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Fig-2: Screenshots of Engineering Student Performance Test - ESPT (a) & (b) Home Page, (c) Registration, (d) 

General Instructions, (e) Survey Questions, (f) Result Display, (g) Contact Form, (h) About Me  
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4. CONCLUSION 

Web-based software ESPT has been developed by using 

programming languages, tools and technologies like 

Bootstrap, JavaServer Pages, MySQL, WordPress, 

JavaScript, PHP. Overall 22 influencing factors were 

included for developing the model by using binary 

logistic regression method. Pass/fail result in university 

examination was taken as performing factor. The required 

steps for application of this software are well elaborated 

with the help of given flow chart. By using this software 

students can predict their probability of passing in 

university examination. Also they can know the gap 

between optimum values and actual values of the factors. 

It will help them to make proper study planning and 

schedule to enhance their performance in university 

examination. 
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