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Abstract—Present digital world makes data grows larger with 

each text, phone call, mails, purchase or Web search. Technology 

allows us to better capture, organize, and analyse this massive 

amount of information. These datasets are not just large, they are 

also complex and termed as Big Data. In education, digital 

learning technologies such as games, Learning Management 

System (LMS), online learning systems collect vast amounts of 

data as students’ progress through the game, test, or activity. 

This type of incremental information can give a more complete 

picture of the learning process than traditional measures such as 

grades and test scores, which only measure outcomes. It can also 

help educators and researchers gain valuable insight into how to 

improve and personalize learning for students.  New emerging 

disciplines such as learning analytics (LA) and educational data 

mining (EDM) are to make sense of this big data in education. 

This paper discusses about Big data in education, the use of data 

mining and analytics, the benefits of Big data and some of the 

challenges associated with collecting and analyzing student data.  

Keywords— Big Data, Learning Analytics, EDM, LMS, LA. 

I.  INTRODUCTION  

Education is increasingly occurring online or in educational 
software, resulting in an explosion of data that can be used to 
improve educational effectiveness and support basic research 
on learning. Today, when more and more learning is done 
online, student learning activities are recorded in high 
granularity, from many different sources such as student 
records, Learning Management Systems (LMS), courseware 
published and shared online and a whole world of educational-
content data currently available online. Data is managed at all 
levels (individual, school, district, state), in many different 
systems, and in all forms (structured and unstructured through 
document texts, pictures, videos, interactive actions, etc.). 

 Big data can be considered as voluminous amounts of 
data in physical or digital format being stored in diverse 
repositories like bookkeeping records of an educational 
institution to class test or examination records, personal 
information, students‘ extracurricular activities and alumni 
records. These records continue to grow in size and variety 
every year. Two specific fields that are significant to the 

exploitation of big data in education are educational data 
mining and learning analytics. They have had different 
research histories to some extent and are developing as discrete 
research areas. In general, educational data mining tries to 
uncover new patterns in captured data, building new algorithms 
or new models, whilst learning analytics looks for identified 
predictive models in educational systems [1,4][11].  

This research study is oriented to the challenges and 
analysis with big educational data involved with uncovering or 
extracting knowledge from large data sets by using different 
educational data mining approaches and techniques. It is 
arranged in the following ways: in the next section, background 
of study including the nature of big data, will be described. In 
section 2 and 3 Big data and its role in education is briefed. In 
section 4, from big educational data mining perspective, the 
concepts of educational data mining and learning analytics are 
further discussed. In Section 5 details the major challenges and 
benefits concerned with big educational data mining, and 
finally related discussion and conclusion is outlined. 

II. BIG DATA 

Big data is a trendy word used in all walks of our life. Big 
data is a collection of data sets so large and complex that it 
becomes difficult to process using on-hand database 
management tools. Big data is the realization of greater 
business intelligence by storing, processing, and analyzing data 
that was previously ignored due to the limitations of traditional 
data management technologies. 

The four dimensions of Big Data are: 

 Volume: Large volumes of data 

 Velocity: Quickly moving data 

 Variety: structured, unstructured, images, etc. 

 Veracity: Trust and integrity is a challenge and a must 
and is important for big data just as for traditional 
relational DBs. 

 The big data will be of three types. 
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 Structured data: Relational data. 

 Semi Structured data: XML data. 

 Unstructured data: Word, PDF, Text, Media 
Logs. 

The following are the challenges faced by Big data market: 

 There aren‘t enough data scientists to make 
sense of it all. 

 Lack of integration with existing tools. 

 The need for better security models. 

 The need for security to protect privacy. 

 The need for more mature software. 

 Engineer dependent 

       Big data is influencing every aspect of the education 

system, and it will create far-reaching effects on learning and 

education activities around the world. Big data can help 

teachers determine the most effective way of teaching, 

enhance efficiency of work and make it more interesting. 
 

III. BIG DATA IN EDUCATION 

        As more and more institutions—educational, business, 

governments etc.—continue to integrate e-learning processes 

into both the classroom and corporate work space, the amount 

of data coming out from these institutes are multiplying 

considerably. These data which comes from the records—

personal information, test scores, training materials, video 

lectures, free courses etc.—of millions of students and 

employees create the term ‗Big data‘ in education. Learning 

providers, institutes, universities, schools and colleges always 

had the ability to generate huge amounts of educational data 

[7]. Even a small kindergarten school that only supply to a 

play group of children aged between 4-6 years can produce 

enormous quantities of data which is ranged from their 

academics to their peer activities, classroom activities and so 

forth. The kind of education-related big data [12] will be in 

one of the following: 

 System-wide Data: This includes grades, 

disciplinary records and attendance. This data can be 

used to draw inferences that can inform 

recommendations. 

 Inferred Student Data: Analysis could explain 

whether an incorrect answer was due to lack of 

proficiency, distraction, or a badly-worded question? 

It can also tell you the probability of a student 

passing a quiz. This is a difficult type of data to 

generate, requiring low-cost algorithmic assessment 

forming at scale. 

 Inferred Content Data: This could include 

questions asking how well a piece of content 

performs across a group of students, or how well a 

question assesses what it intends to. 

IV. EDUCATIONAL DATA MINING VS LEARNING 

ANALYTICS 

       EDM and LA can help schools and colleges to improve 

their services, increase student retention and increase student 

grades. EDM focuses on developing new tools and algorithms 

for discovering data patterns whereas LA focuses on applying 

tools and techniques [10] at larger scales in instructional 

systems. Researches on both Learning Analytics and Data 

Mining are looking for applications that benefit learners as well 

as informing and enhancing the learning sciences.  The 

following questions in Table 1 can be answered by EDM and 

LA in big data arena. 
TABLE 1. EDM Vs LA 

EDM LA 

What sequence of topics is most 
effective for a specific student? 

When are students ready to 
move on to the next topic? 

Which student action are 
associated with better learning 
and higher grades? 

When is a student at risk for 
not completing a course? 

Which action indicate 
satisfaction and engagement? 

What grade is a student likely 
to receive? 

What features of a online 
learning environment lead to 
better learning? 

Should a student be referred to 
a counsellor for help? 

 

V. CHALLENGES AND BENEFITS OF BIG DATA IN 

EDUCATION 

     Educational experts have posed various deployment and 

implementation barriers to harness the power of big data in 

education and learning analytics that most importantly 

includes technical lacunae, institutional velocity, legal and 

quite often ethical issues by applying general data mining 

algorithms. For big data to be meaningful it will require the 

seamless integration of specifically tailored algorithms that 

could the power of this raging beast to tame it into knowledge 

that will be useful to both the learner and the educator. The 

major challenges associated with big data [13] are as follows: 

 Capturing data 

 Curation 

 Storage 

 Searching 

 Sharing 

 Transfer 

 Analysis 

 Presentation 

     The cost involved in   for storing logged data and hiring 

data systems employees are to be considered. The benefits of 

an educator‘s ability to work with analyzed data sets coming 

from his or her tutorial platforms and tools are quite numerous 

and are also set for an increase as the study and application of 

Big Data advances. Some present benefits to the educators are: 

 Understand how Learners Assimilate: the 

understanding levels of individuals coupled with how 

individuals learn vary for no two humans are 

completely alike. Therefore, gathering data on the 
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number of students—taking the course—who make 

use of video or textual tutorials to study will help 

recognize each students preferred mode of learning. 

The educator can now use this information to create 

better course materials targeting specific student‘s 

learning processes. 

 Analyzing Instant Data: in e-learning, test results, 

participation records and number of students taking a 

course falls under the category of instantaneous data. 

So effectively analyzing these data can help the 

educator draw a map measuring each student‘s 

participation levels against their assessment scores. 

This information can then be used to fine tune the 

educators schedule, teaching process and approach to 

getting his or her student to participate in course 

work. 

 Predictive Analysis: educators who take personal 

development seriously can analyze data results such 

as the educational fields seeking more professionals, 

courses they can take to improve CVs etc. in other to 

participate in such development programs which in 

turn increase both the educator‘s professional output 

and income. 

 

The benefits Big Data brings to the learner are: 

 Better Presented Courses: educators who 

understand how their students learn will definitely 

produce better teaching materials to meet their 

learning patterns. The student, if presented with 

visualizing techniques showing how he or she 

assimilates, could be tempted to study more and take 

advantage of it. 

 Choosing Career Paths:  Big Data provides correct 

information to students when looking for a career 

path to undertake or searching for courses that can 

increase their professional advancement 

VI. CONCLUSION 

    The advancement in e-learning by adapting big data 

techniques will definitely be seen across all mediums of 

education which creates a win-win situation for both students 

seeking knowledge and the educators dispensing it. Teachers 

gain views into students‘ performance that help them adapt 

their teaching or initiate interventions in the form of tutoring, 

tailored assignments, and the like. Personalized adaptive 

learning systems enable educators to quickly see the 

effectiveness of their adaptations and interventions, providing 

feedback for continuous improvement. As content moves 

online and mobile devices for interacting with content enable 

teaching to be always on, educational data mining and 

learning analytics will enable learning to be always assessed. 

Analyzing big educational data captured, extracted from large 

scaled data sets using multiple approaches of big data and data 

mining analysis has to be considered in further studies. 
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