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S 
ABSTRACT 

E-learning has 

become a 

reality which it 

is impossible to 

ignore now, 

especially in 

this break out. 

The need to 

know about its 

concerns, 

related 

concepts, 

skills, tools, 

implementatio

n, deployment 

and evaluation 

have 

motivated 

many 

researchers. It 

also seems  
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INTRODUCTION 

-learning is perhaps the most 

important development in the 

educational world today. E-

learning is increasingly used to respond 

to the increasing demand for education.  

Between the end of last century and the 

beginning of this, the world has 

witnessed many developments and 

changes, led by the information, 

communication and technology (ICT) 

revolution. This has been characterized 

by rapid development and which 

continues to influence the smallest detail 

of our lives. Coinciding with this 

revolution are explosions of population 

and of knowledge. Indeed, knowledge 

has increased beyond learners capacities 

to attend to all relevant kinds of 

information. These developments 

challenge education and in particular the 

problems of increasing learner demand 

and the shortage of good instructors, 

especially in higher education and in the 

developing countries. The impact of 

these conditions necessitates research 

about options in learning and requires 

educational institutions to develop 

efficient and effective systems that can 

meet the needs of communities driven to  

E 
reasonable to expect, 

that researchers will 

rate the computer as the 

greatest invention in 

human history in terms 

of facilitating global 

communication. New 

ICT terminology now 

dominates the world, 

including e-commerce, 

e-government and e-

learning. E-learning 

assessment is process of 

assessing teaching and 

learning activities in the 

e-learning system. It is 

the technique of 

assessing the 

achievement of the 

learner after the 

teaching and learning 

process takes place 

either in the classroom 

or the internet. It 

consists of questions 

that will cover the 

objectives of the 

content of the lesson 

covered within a specific 

period. Assessment is 

one of the integral parts 

of the educational 

system all over the 

world and it plays a vital 

role in students’ learning 
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absorb tremendous scientific and technological progress (Amer, 

2007). Therefore, educational communities must remain viable for 

growth in the midst of global market competition and must benefit 

from the ICT revolution by employing it to respond to contemporary 

pressures. Accordingly, new ways of teaching and learning have 

emerged globally especially after the recent world pandemic called 

corona virus (COVID-19) and it called e-learning. Widespread use of ICT 

has led to new communication channels and accessible information, 

while the internet has changed our learning methods. Thus, the 

internet offers new and interesting opportunities for learning 

(Alsalem, 2004), supported by the delivery and use of multimedia 

covered within a specific period. Assessment is one of the integral 

parts of the educational system all over the world and it plays a vital 

role in students’ learning progress.  This is achieved through 

different means of assessments which will be added together to 

achieve effective results in student learning progress. However, it 

has been observed that students who have undergone e-learning 

programme just read for grade at the end of the semester thereby 

lacking learning progress monitoring during the course of study. 

Most under-graduate and post-graduate modules are fully online 

but only few numbers of Continuous Assessment Tests (CATs) are 

delivered online. E-learning assessment is a means of assessing 

students’ learning outcomes in e-learning system and most existing 

systems are based on  summative assessment which assess 

students only at the end of the semester but this assessment 

system using clustering method of data mining and formative 

assessment mechanism will significantly improve students’ learning 

experiences and achievements. 
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elements through new kinds of connected devices. Significant 

changes in education follow from these features and benefits of ICT, 

initiating a gradual shift in the educational paradigm, from traditional 

delivery to more student-centered and autonomous learning, with the 

teacher as facilitator and guide amongst a range of sources of 

knowledge.  E-learning was rated the fastest growing industry in the 

field of educational resource production. Urdan and Weggen (2000) 

said it was expected that the market would quadruple each year. Since 

then, attention to e-learning has increased globally.  The production of 

materials and software for e-learning in education and training by 

schools and universities now increases daily.  

E-learning has started to make way into developing countries and is 

believed to have huge potential for governments struggling to meet a 

growing demand for education while facing an escalating shortage of 

teachers. E-learning is seen as a tool for raising the number of students 

who have access to higher education, especially marginalized groups 

in rural areas, by being a cheaper and more flexible alternative 

(Dhanarajan, 2001). Challenges are however plentiful; in many 

developing countries there is a lack of vital e-learning components 

such as computers, electricity and skills (Dhanarajan, 2001; Heeks, 

2002; Rajesh, 2003); and the active, participative student that is 

required for interactive learning is also very rare in countries where the 

tradition is to teach in a more didactic manner. For those concerned 

with implementing e-learning in developing countries it is important to 

understand all challenges. Because e-learning most often is being 

transferred from the developed world we need to know not only what 

challenges that are already found and to some extent met in the 

developed countries, there is also a need to understand which 

additional challenges, if any, there may be in developing countries. By 

identifying and categorizing e-learning challenges addressed by 
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research in both developed countries and developing countries, it will 

be easier for researchers to improve e-learning in both environment.  

E-learning provides the learners with the ability to fit learning around 

their lifestyles, effectively allowing even the busiest person to further 

a career and gain new qualifications. Some of the most important 

developments in education have happened since the commencement 

of the internet. These days, learners are versed in the use of 

smartphones, text messaging and using the internet, so participating 

and running of online courses become easy. Message boards, social 

media and other means of online communication allow learners to 

keep in touch and discuss course related matters, whilst providing for 

a sense of community. 

Quality of education can be improved upon by gaining knowledge 

from educational data which facilitate academic planners in higher 

education institutes to enhance their decision making process, 

improve students’ academic performance and better understand 

students’ behavior, to assist instructors, to improve teaching and 

many other benefits and for achieving this students’ data mining plays 

an important role. 

Clustering is a data mining technique used to place the data elements 

into their related groups. Data Mining is the process of applying 

intelligent methods to extract data patterns. It is a powerful analytical 

tool that enables educational institutions to better allocate resources 

and staff and manage student feedback (Luan Jing, 2001). Applying 

data mining techniques to educational data for knowledge discovery 

is significant to educational organizations as well as students. 

Educational data mining (EDM) is an emerging trend concerned with 

developing techniques for exploring, and analyzing the huge data that 

come from the educational context and using those methods to better 

understand student interests (Sachin and Vijay  2012; Goyal  and Vohra, 
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2012). EDM consists of Web-based data mining software tools which 

helps in managing knowledge to gain competitive advantage, 

information dissemination, knowledge acquisition and analytic 

capabilities. It enhances our understanding of learning process and 

focuses on identifying, extracting and evaluating variables related to 

the learning process of students (Bhardwaj and Pal, 2011).   

E-learning assessment is process of assessing teaching and learning 

activities in the e-learning system. There are different types of 

assessment namely diagnostics, formative and summative. 

Summative assessment refers to assessment of students where the 

focus is on the outcome of a program. It gauges knowledge mastery 

after the e-learning course but how do you track learners’ progress in 

between a course has become a problem. Formative assessment is an 

assessment which is used in learning. It refers to a wide variety of 

methods that teachers use to conduct in process evaluation of student 

comprehension, learning needs, and academic progress during a 

lesson, unit or course. The primary purpose of formative assessment 

is to offer learners feedback they can use to improve their e-learning 

experience, rather than simply giving grade. Formative assessment 

can be used to identify areas that students may need to improve and 

pinpoint their strengths during the e-learning course, in contrast to 

summative assessment which is used to determine whether or not a 

learner achieved the learning objectives and reached the desired level 

of proficiency at the end of an e-learning course. This constructive 

criticism and insight can be used to create an action plan moving 

forward, so that they are able to modify learning behaviors and 

achieve their learning goals. Formative assessment in e-learning gives 

the learners the opportunity to identify areas of improvement and 

broaden their comprehension while there is still time to make a 

difference.  
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E-learning Assessment Problems 

i. Assessment is one of the integral parts of the educational system all 

over the world and it plays a vital role in students’ learning progress.  

This is achieved through different means of assessments which will be 

added together to achieve effective results in student learning 

progress. However, it has been observed that students who have 

undergone e-learning programme just read for grade at the end of the 

semester thereby lacking learning progress monitoring during the 

course of study. Most under-graduate and post-graduate modules are 

fully online but only few  number of Continuous Assessment Tests 

(CATs) are delivered online. 

ii. In e-learning system, it was also observed that only summative 

assessment is used in assessing students learning which create 

learning gap when compared with traditional classroom system.  

iii. Developing countries face a number of challenges in their efforts to 

provide basic needs such as education because of limited 

infrastructure, limited space, available facilitators and technical know-

how. 

iv. Most E-learning Assessments have compromised the normal 

standards of education because most of the existing systems have no 

option for standard assessments mode of operations. 

v. Most on-line systems use summative assessment which creates 

learning gap as compare with traditional system. This gap in 

summative assessment calls for need to integrate formative 

assessment and diagnostics assessment in e-learning. Silva and 

Restivo (2008) noted that formative assessment is not used very often 

during the learning process, as teachers do not have enough time to 

do several assessment tests and perform the compilation and 

management of assessment results. 
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vi. Most existing e-learning platforms have no proper and immediate 

feedback that has the potential of transforming an assessment 

experience into an instructional experience for learners. 

vii. Most existing e-learning assessment platforms have not aligned to 

the W3C recommendations and the web content Accessibility 

Guidelines (WCAG) for all types of users (the normal, deaf, blind and 

dumb persons) 

 

E-learning Assessment Research solutions 

Solution 1: To develop a system that can implement effective e-

learning assessment using clustering techniques.  

Solution 2: To develop a system that can integrate formative 

assessment (Formative assessment is a learning assessment 

procedure which uses wide variety of methods to conduct the 

evaluation of student comprehension, learning needs, and academic 

progress during a lesson, unit or course) in e-learning assessment 

system instead of the summative assessment (Summative assessment 

refers to assessment of students where the focus is on the outcome 

of a program.). 

Solution 3: To develop a system that can provide real time web based 

system that will give immediate assessment feedback and information 

to both students and facilitator during teaching and learning process 

with Web Programming Applications (PHP, JAVASCRIPT, twitter 

bootstrap, Jquery) both on local and remote servers. 

Solution 4: To develop a system that can use clustering technique in 

assessing students learning profile with data mining tools; Asp.Net 

tool and Association Rule mining using APRIORI. 

Solution 5: To develop a system that will have an interactive interface 

designed with net bean (Java programming language) that can enable 

lecturers interact with students, assess their students as often as 
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possible, view and edit the continuous assessment records and print 

out the students’ continuous assessment weekly, at the end of the 

month and at the end of the semester.   

Solution 6: To develop a system that will accept data, continuous 

assessment Items 

 (assignments, tests and projects) from lecturers and store them in a 

database management system (MySQL) for automatic continuous 

assessment scores. 

Solution 7: To develop e-learning assessment platform that obeys the 

W3C recommendations and the web content Accessibility Guidelines 

(WCAG) for all types of users (the normal, deaf, blind and dumb 

persons) 

  

Conclusion  
Development of integrated framework for implementing e-learning 
assessment system using clustering method of data mining will 
significantly improve the current process of assessing students 
through e-learning system especially in universities. This project will be 
beneficial to lectures and administrators of schools and university 
around the world with large number of students per class thereby 
eliminating the summative assessment method. It is hoped that 
institutions of higher learning would use this system as a platform that 
will offer better implementation processes of online assessments. This 
research will help in the development a framework for implementing 
e-learning assessment system using data mining and the scope will 
focus on integrating formative assessment techniques in e-learning 
system performance assessment.  
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