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Abstract— An effective learning process should be carried out for 

learners to gather knowledge from source. Educational data mining 

plays a major role in analysing the students‘ mentality for 

approaching ELearning materials for learning. This paper focuses on 

collecting different samples and queries from different colleges who 

uses ELearning tools and pre-process the collected record for the best 

solutions to understand the behavioural patterns of the students. 

Basically certain queries are framed by considering faculties teaching 

aspects, student understandable level and techniques used for faculty 

to teach the concept. The collected information based on the queries 

is taken for pre-processing stage or cleaning stage before 

implementing it to the proposed tool. This paper gives a clear-cut 

idea of various features extracted for analyzing the behavioural 

pattern of a student with ELearning tool. 

 

Keywords— Educational Data Mining, ELearning system, pre-

processing, feature selection. 

I. INTRODUCTION 

Educational Data Mining(EDM) is an emerging area, it 

plays important role for  emergent methods for survey the 

special types of data that come from educational atmosphere, 

and using those methods to better understand students 

behaviour, and the settings which they learn 

[21][5].  Educational Data Mining concentrates on algorithms 

and developing new tools for discovering data patterns. EDM 

develops methods and applies techniques from machine 

learning, statistics and data mining to analyze data collected 

during teaching and learning. EDM tests learning theories and 

enlighten educational practice [4]. The process of ELearning 

system plays a major role in modern educational system in 

developing skills and knowledge among students community.  

Modern researches focus more in developing an environment 

which is friendlier for students, teachers and ELearning tool 

developers. Analysing ELearning tools can give a clear idea to 

understand behavioural patterns followed by various students.     

EDM Goals: Student models are created with predicting 

students‘ future learning behaviour that incorporates details of 

students‘ acquaintance, inspiration, metacircular and 

behaviour. Determining or developing domain models that 

describe the content to be learned and best pedagogical 

progression. Studying the effect academic support that can be 

provided by education software helps in improving the 

learning tool. Move on scientific knowledge for learning 

feature and learners building feature many computational 

models was incorporate for the student, the domain, and the 

software‘s pedagogy[21] [1]. 

In general, EDM considers all data collected during any 

educational process, but we are here interested mostly in 

ELearning systems [11]. As we are going to describe later, it 

is possible to combine information collected from ELearning 

system with traditional tests. Individual learning and teaching 

supported by ELearning systems, especially intelligent 

tutoring systems offers advantages of human tutoring [2] 

supported by tracking student progress. Students are not 

isolated individuals, they collaborate. Software companies 

form teams because individuals are not capable of handling 

large projects alone. Students‘ collaboration or working in 

groups, prepares them for real world situations [3]. The 

problem of grading students‘ success expands on a group. If 

each group member leaves some kind of trace in ELearning 

system, EDM might help us solve the problem 

[15].  ELearning offers the facility to share objects in all kinds 

of formats such as animation, videos, presentation, 

documentations. Conducting webinars (live online classes) 

and communicating with professors via chat and message 

forums are also an option available to users. 

A. Components of E-Learning 

 The important components of successful ELearning 

atmosphere are listed in table1. The characteristics of 

Learning Management system by ELearning environment also 

listed. 

Table 1. Mechanism and characteristics of L MS of ELearning atmosphere 

Mechanism 

of 

ELearning  

atmosphere 

Characteristics of Learning 

Management System 

informative  Tutorial register, course records 

International Journal of Pure and Applied Mathematics
Volume 118 No. 18 2018, 3673-3679
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

3673



practical 
Discussion board, Synchronic tool, 

implicit classroom 

Performance 

Support 

Resource centre to help in making assess 

Threaded Discussion, Email to specialist, 

FAQ , Tips  

Cognitive 
admittance to e-Tutor/Coach, experts, 

classmates 

Evaluative 

Tracking system on learner progress 

evaluation by Teachers‘ and Course 

appraisal 

talkative 
Email, Discussion panel, declaration 

board, Synchronic tool 

mutual 
Email, Discussion panel, declaration 

board, Synchronic tool 

 

B. Types of ELearning Training  

There are fundamentally two types of E-Learning: 

1.Synchronous training 2.Asynchronous training 

 

Figure 1 Types of ELearning Training 

Synchronous training provides interaction between 

participants and teacher via the Web in real time. Participants 

interact with each other and teachers through chat, instant 

messaging, audio and video conferencing etc and all the 

sessions can be recorded and played back. Its benefits are 

ability to log or track learning activities, Continuous 

monitoring and modification is possible, Possibilities of global 

connectivity and collaboration opportunities among learners 

and ability to personalise the training for each student. 

Asynchronous training provides the participants to 

complete the Web-based training (WBT) at their own place, 

without live interaction with the teacher. Fundamentally, it is 

information that is available on a self-help basis [7]. The 

advantage is that this kind of ELearning offers the learners the 

information they need each time they get it. It also has 

interaction amongst participants through message boards, 

bulletin boards and discussion forums. These include 

computer based training (CBTs) modules on CD-Rom‘s, Web 

based training (WBTs) accessed through intranet or through 

well written articles and other review reports. Its advantages 

are available ‗just in time‘ for instant learning and reference, 

flexibility of access from anywhere at any time, ability to 

concurrently reach an unlimited number of employees and 

uniformity of content and onetime cost of production [7].  

In general ELearning course is likely to fall the subsequent 

types which are Text driven, Interactive and Simulation. 

Text Driven: In this level, the content is simple and 

includes text, audio, graphics and simple test questions. 

Fulfilment courses are a good example of text driven 

Elearning that usually has one purpose or target [7]. The text 

driven course rarely has any interactive components, any 

gamification, and images used carefully. Presentation files 

converted to Elearning often used into this category. 

Interactive: It is similar to a text driven one, with the 

exception that there has been more consideration placed on 

interactive components to enhance the learning [7]. Unlike the 

text driven course, interactive courses also take advantage of 

additional media types, include videos. 

Simulation: It is highly interactive and relies heavily upon 

graphics, video, audio and some level of gamification. 

Importantly, there are often custom simulations to aid in 

learning achievement, which could very well include 3D 

components. Elearning that is simulation heavy puts an 

emphasis on portraying concepts through various mediums, 

usually starting with text and graphics, with audio and video 

examples [22]. Later, there is frequently a ―practice‖ mode 

where users can follow the new skills, potentially earning 

success or points along the way. 

The rest of the paper follows literature review in section 2; 

section 3 discusses the materials and methods for analysing 

student behaviours in ELearning tool. Finally section 4 

discuss about conclusion and future work. 

II. LITERATURE REVIEW 

The term Elearning can be defined by various researchers 

in different manner, depending upon the interest and 

specialization of different researchers [6][8]. Researchers 

work on different research areas define ELearning which 

resembles with their research area, so identifying a common 

definition for the term seems to be a difficult task [17] [20]. 

Many research papers related to academic performance 

focuses on the term E Learning which also has a drawback in 

finding a common meaning for the term ELearning [9]. The 

students performance evolutionary reports produced are most 

important category to understand the behavioural patterns 

followed by students and teachers in evaluating the students. 

The techniques incorporated by various institutions in 

implementing the ELearning concept vary from institutions. 

The adapted Blended Learning system is the most common 

technique followed by many institutions in teaching the 

concepts to the students [19]. Many E Learning tools available 

are very useful in finding the difference between students 

[12][10]. But difficult to understand the common patterns 

followed by the students in understanding the concepts. 

The researches focuses on understanding the technique 

involved in finding the correct technique for a right student 

with perfect knowledge [13]. Synchronous and Asynchronous 

training strategy involved in various institutions makes easier 

to understand the syllabus which is incorporated [14]. Virtual 
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class room environment involved in Synchronous training 

makes improvement in students understanding capacity 

[18][16]. E Learning plays a major role in Asynchronous 

training system which eventually improves the teaching 

ability of the trainers and learning capacity of the students. 

III.   MATERIALS AND METHODS 

ELearning tool evolutionary process makes the learning 

strategy easier. The ELearning tool Analysing process can be 

stated from the query based system. The relevant query was 

framed for evolutionary process of technology 

understandability, student knowledge and faculty. A set of 21 

questions for examining the above mention category was 

collected from various colleges from different area. The next 

step of the process started from report collection or data 

collection from questioner. The generated report has to be 

cleaned before usage. 

 
 

A. Dataset description  

The Data were collected through questioner from 1300 

undergraduate students during the even semester of 2016 in 

various colleges. The assenter for this study consisted of 1123 

students including 341 male students and 782 female students 

with 86% of reply rate. The involved students for survey were 

enthusiastic to use the tools for all phase of the programme 

(Table 3 summarizes the questioner of the respondents given 

in appendix I).  

The student participant from eight major programmes, 

namely Computer science & Applications, Management, 

Commerce, Chemistry, Economics, Accounts & Finance, 

Business administration and Statistics. The students age from 

17 to 28 and their average age of 19.89. The experience to 

ELearning tools shown difference from 1 to 3 years, 38.1 

percentage have experience of I year, 36.6 percentage have 

experience of 2 years and 24.7 percentage have experience of 

3 years. The survey was taked with considering the 

willingness of students.  

B. Query Based on Technology, Faculty and Student 

Evaluating ELearning tools success factor can be proposed 

with setting query. The used query based technology is one of 

the popular ways to understand the behaviour of the 

ELearning tool users. The samples were taken from various 

colleges by setting questionnaires. The students are instructed 

to answer sum of fifty questions which actually evaluate the 

performance of the ELearning tool [23]. This strategy also 

finds the drawback in teaching, instructing and technology 

used for teaching. 

C. Data from various area colleges and Evolutionary Report 

The courses taken for survey are fully based on laptop 

with considering the E Learning and traditional learning into 

an account. 

Existing learning tools which is used for certain courses 

have some drawbacks of using attendence system and 

textbook system with the presence of faculty during alloted 

time. E Learning uses many adtional teaching aided for 

student teacher interaction and learning process. Through E 

Learning environment active learning process is possible 

between students and teachers [24]. 

D. Experimental study 

The collected information based on the query has to go 

various data mining process. Before g analysing the 

behavioural pattern of a student in using ELearning tool, pre-

processing and feature selection plays a vital role. 

Pre-Processing: The irrelevant data from the record was 

removed in pre-processing technique. Irrelevant data like 

name, age, gender, year of study, religion, community, 

parental education and parental occupation was removed from 

the collected information.  

Mechanism: An assessment was implemented for findinf out 

success factors for different categories was developed. Each 

and every pointer was consited for different groups [23]. 

Many implementation processes were developed for 

measuring E Learning Tool satisfaction.   

The faculty characteristics construct section included 10 

pointers (FAC1–FAC10) which assessed the characteristics of 

faculties are given below. 

Faculty characteristics (FAC) 

FAC1: The faculty is responsive for each student.  

FAC2: The staff has a legitimate attention in student. 

FAC3: The faculty is passionate about coaching the class. 

FAC4: The faculty‘s manner of giving holds me attention.  

FAC5: I consider the faculty is passionate that we use the 

Elearning based units. 

Figure 2. Architecture of E-Learning Tools 
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FAC6: The faculty is energetic in training me the course 

subjects via Elearning. 

FAC7: The faculty explains how to use the Elearning 

mechanism. 

FAC8: The faculty encourages student communication.  

FAC9: The faculty support and stimulate me to use Elearning. 

FAC10: The faculty were encouraged to ask query/obtain 

respond. 

Student‘s characteristics were assessed with seventeen 

pointers (STU1-STU17). The motivation of using E Learning 

Tool was measured in first two pointers, pointers 3 to 7 

measures technical competency of students, pointers 8 to 10 

measures students‘ attitude in using active learning system, 

pointers 11 to 13 are used for measuring interaction and final 

4 pointers are added for measuring the effictivness of E 

Learning and student percption.    

Student characteristics (STU) 

STU1: The ELearning support me to take part more 

enthusiastically in the discussion than the conventional 

technique 

STU2: The ELearning give me confidence to search for more 

details than the conventional technique 

STU3: I am not worried to using the ELearning based classes 

STU4: I was secure with using the computer and software 

programs before I select the Elearning based classes 

STU5: I learn better by structure than combination  

STU6: I learn best by structure (by sharing and involvement) 

STU7: My prior familiarity in using the computer and 

applications helped me in the Elearning based classes 

STU8: The faculty initiated most of the discussion  

STU9: The faculty contribute dynamically in the conversation 

STU10: I do interpret as well as play a part in the conversation 

group 

STU11: It was simple to know the organization of the 

Elearning mechanism  

STU12: I found the instructions on using the ELearning 

components to be properly clear 

STU13: I found the course content to be adequate and related 

to the subject 

STU14: It was easy to steer through the Blackboard/course 

web 

STU15: I recognize the design of the Elearning components to 

be good  

STU16: The Elearning mechanism was accessible all the time 

STU17: The course resources were placed in internet in a 

suitable manner 

Ten pointers were designed to assess the machinery 

dependability, affluence, stability, and efficiency which 

represented the information technology build. The 7 pointers 

calculated the on campus ease of Internet access and browsing, 

browsing rate, course websites ease of use, user interface 

effectiveness, student–student communication consistency, 

and student–faculty communication. The last three items 

(TECH8–TECH10) were developed to capture the success of 

the IT transportation and services available at colleges. They 

measured consistency of computers access using the same 

authentication, computer network reliability, and student 

information system. The characteristics of machinery are 

given below. 

Technology characteristics (TECH) 

TECH1: I could intermingle with classmates through the web  

TECH2: I can use any system in the college, using the same 

userID and password 

TECH3: Information was well planned/existing  

TECH4: I can contact the faculty in easier manner. 

TECH5: Internet on campus is efficent  

TECH6: Internet speed was good.  

TECH7:  The E Learning tool was easy to use 

TECH8: I can register progremes through internet using 

Banner 

TECH9: I can use the computer labs for practicing  

TECH10: I can use computer network in fast. 

E. Feature selection  

Feature selection plays a major role in acquiring the most 

relevant information from raw information. Many researchers 

keep this selection process as optional in acquiring 

information, but this research work is very keen in extracting 

information after selecting the needed knowledge from raw 

information. Usually few algorithmic steps are incorporated 

for arranging the information for easy extraction process. This 

research work uses certain rules which is generated and 

worked in MATLAB tool. 

 

The steps for Rules are given bellow     
Step 1: Read entries in FAC, TECH and STU 

Step 2: For each entry in FAC  

Step 3: Read fields (FAC) 

Step 4: If FAC > 5, TECH > 5 and STU > 5 then 

Step 5: Get FAC (value)‘; 

Step 6: Get TECH (value); 

Step 7: Get STU (value); 

Step 8: If FAC < 5, TECH < 5 and STU <5 

Step 9: Remove FAC (value)‘; 

Step 10: Remove TECH (value); 

Step 11: Remove STU (value); 

Step 12: Save FAC, TECH and STU 

Step 13: END If 

Step 14: Else 

Step 15: Next entry 

Step 16: END If 

After applying the necessary rules for feature selection 

process, many features are extracted from FAC, TECH and 
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STU as shown in Table 2. The mean and Standard deviation 

for each and every FAC, TECH and STU instances was 

calculated. Taking mean and Standard deviation for each and 

every process helps in finding the average and instances 

missing the group respectively.        

 
Table 2. Necessary Features after applying rules 

 

Item Mean SD  Item Mean SD 

FAC1 3.82 1.01 
 

STU1 3.87 1.04 

FAC2 3.68 1.07 
 

STU2 3.58 1.06 

FAC3 4 1.02 
 

STU3 3.82 1.01 

FAC4 3.99 1 
 

STU4 3.96 1.04 

FAC5 3.92 0.97 
 

STU5 4.01 1.05 

FAC6 3.86 1.02 
 

STU6 3.73 0.99 

FAC7 3.89 0.98 
 

STU7 3.54 1.07 

FAC8 3.91 1.02 
 

STU8 3.3 1.11 

FAC9 3.73 1.03 
 

STU9 3.59 1.01 

FAC10 3.87 1.01 
 

STU10 3.57 1.03 

   

 
STU11 3.68 1 

TECH1 4.18 0.99 
 

STU12 3.61 1.05 

TECH2 3.88 0.98 
 

STU13 3.68 1.04 

TECH3 4.05 0.9 
 

STU14 3.91 0.96 

TECH4 3.99 0.88 
 

STU15 3.73 1 

TECH5 3.96 1.01 
 

STU16 3.84 0.98 

TECH6 4.01 0.96 
 

STU17 3.81 0.94 

TECH7 3.99 1.05 
    

TECH8 3.95 0.97 
 

   

TECH9 3.91 1.04 
 

   

TECH10 4.13 0.91 
 

   

IV. CONCLUSIONS 

The research work focus on gathering information about E 

Learning tools from various colleges based on query system. 

The educational data mining is one of few areas focus on 

gathering the information about the learning mechanism. Pre-

processing and Feature selection is one of the steps followed 

in analysing the behavioural patterns of students in learning 

through E Learning Tool. Most initial step of this research 

work is to remove the irrelevant data from collected 

information. The necessary rules are applied in three different 

aspects namely FAC, TECH and STU  with mean and 

Standard deviation for finding average and missing values 

from group. The collected features are most essential source 

for analysing E Learning tool.    
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Appendix I 

Table 3. Questioner for E Learning Tool survey from students 

S.NO STATEMENT 

S
tr

o
n
g

ly
 A

g
re

e 

A
g

re
e 

U
n

d
ec

id
ed

 

D
is

ag
re

e 

S
tr

o
n
g

ly
  

D
is

ag
re

e 

I. SELF - EFFICACY 

1.  I am interested to learn new things through ELearning.      

2.  I have good knowledge in computer Application.      

3.  Technology is used for self - evaluation.      

4. I have got good knowledge in using computers.      

II. CLASSROOM E- LEARNING 
5.  Classroom technologies help me in getting pro-actively involved with learning.      

6. Technology helps me to learn more than books      

7. 
Students learning capacity improves since the implementation of classroom 

technologies. 
     

8. Technology improves the level of student‘s competency.      

9. Teacher serves to be the facilitator while using Technology      

III. ATTITUDE TOWARDS E LEARNING TECHNOLOGY 

10. 
Students must receive any support they need in order to use ELearning 

technology. 
     

11. The use of ELearning technology provides richer experiences to the students.      

12.  ELearning Technology increases learning skills.      

13. 

 

When students use computer to do their assignments, the presentation is better 

in quality wise. 
     

IV. LEARNING FEASIBILITY 

14. 
ELearning Technology enabled learning is more useful for career search while 

on study. 
     

15. 
Classroom technologies help explaining the subject more clearly and 

effectively. 
     

16. Technology improves one‘s level of competency.      

17. The use of ELearning will enable me to do any studies.      

V. ACADEMIC ACTIVITIES 

18. 
ELearning Learning through technology enables to improve the performance in 

the class test compared to the last test. 
     

19. 
ELearning Learning with technology has helped to improve the practical 

knowledge. 
     

20.  
ELearning Technology enabled learning improves recalling skills for further 

learning. 
     

21. Technology helps for the classroom activities.      
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