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Abstract— The term Big Data coined by Roger Magoulas 

refers to a wide range of large data sets almost impossible to 

manage and process using traditional data management tools 

not only due to their size, but also their complexity. Big 

Data can be seen in the retail, finance and business where 

enormous data from stock exchange, banking, online and 

onsite purchasing data flows through computerized systems 

every day and are then captured and stored for inventory 

monitoring, customer behaviour and market behaviour. 

Companies introducing innovative and cutting edge 

technological solutions to Big Data analytics are increasing. 

The objective of this paper is to study the emergence of Big 

data and catalog its role in facilitating Business Intelligence 

and advanced analytics, where techniques such as predictive 

analytics, data mining, text analytics, statistics, and natural 

language processing help to understand the current state of 

the business and track evolving aspects such as customer 

behaviour to take productive and persuasive decisions. In 

addition to the underlying data processing and analytical 

technologies, Business Intelligence and Analytics includes 

business-centric practices and methodologies that can be 

applied to various high-impact applications such as e-

commerce, market intelligence, e-government, higher 

education, and security. Big data analytics in higher 

education is evolving into a promising field for providing 

insight from very large data sets and improving outcomes 

while reducing costs. Its potential is great; however there 

remain challenges to overcome. The paper provides a broad 

overview of big architecture of big data analytics and is 

challenges in higher education system. 
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I. INTRODUCTION 

This paper is a study on the use of Big Data in Education. 

Analyzed how the Big Data and Open Data technology can 

actually involve to education. Furthermore how big mounts 

of unused data can benefit and improve education. Providing 

some new tools and methods bypassing the traditional 

difficulties and open a new way of education. The purpose 

and value of higher education is transforming. Technology 

is strengthening the capabilities of institutions to face the 

new challenges [7]. Higher education has access to realms 

of data which can be used to improve decision making. The 

use of Big Data and analytics in higher education is 

relatively new area. The relevance of analytics is profoundly 

seen in many areas and higher education is no different. This 

paper examines the role of Big Data and analytics in higher 

education. 

 In this study we will see the use of Big Data and 

Open Data in Education. Also how big amount of data can 

be used and extracted to something useful, helping the 

industry to raise their profits. Hence a definition of Big Data 

and Open Data make clear how that these two technologies 

are classified. Impact of technology in higher education is 

very prominent. Technology has been strategically 

introduced into higher education to enhance different 

processes like teaching learning. When it is aligned with 

educational objectives and standards the impact is profound. 

The dynamics of higher education is changing and 

emphasizes the need to adapt rapidly. Higher education is 

under scrutiny from accrediting agencies, government and 

other stake holders to explore new means for improving and 

monitoring student success and other institutional policies 

[3]. Future education is more often connected with new 

technologies like ubiquitous computing devices, flexible 

class room design .But the most impounding aspect which is 

overlooked and which would revolutionize the field is 

“data”. Higher education is a field where tremendous 

amounts of data are available. Analyzing this data would 

lead to realization of benefits of greater bound. Many 

institutions fail to make efficient use of the huge amount of 

data available. 

 After that it is very important to mention the goals 

and purposes of Big Data in education, giving a clear picture 

of the value and effects of Big Data in education. We study 

how is the value potential of Big Data of recent years and 

what will be the development in the near future. The 

approach of using data and evidence to make decisions is 

transforming many fields. Data driven decisions have 

proven to improve business, organizational output and 

productivity [7].There is also an increased demand for 

making the organizational process transparent. All types of 

organizations share the need for associating themselves to 

analytics, to increase the efficiency and for greater 

accountability [2]. There is an increasing expectation from 

institutions to focus on reliable data for the processes like 

planning, resource utilization. Capturing the data, storing in 

data warehouse and applying data mining concepts are the 

foundations for the future activities involved with higher 

education. Business intelligence which is part of today’s 

corporate world when integrated into the education system 

would provide new and innovative solutions to the problems 

faced by the system. It would not be inappropriate to say 

that analytics would be integral part of future higher 

education. 

 Big Data is the next frontier which will 

revolutionize higher education [1]. It would lead to a new 

wave of technological advances which would help increase 

academic effectiveness. The report of McKinsey points out 

that higher education is a weaker link among all the sectors 

of industry in data capture, IT intensity and data driven 

decision making [14]. This is being overcome, by more 

number of educational institutions trying to capture and 
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customize data. The data trail obtained through library 

usage, learning management systems social interactions like 

twitter is significant and is digital. These trails lead to 

valuable inputs regarding success of institutional processes 

[5]. Analysis of this data may lead to deeper understanding 

of the weaker sections in the processes. Finally we are 

analyzing the learning benefits from Big Data and Open 

Data giving a brief description of how these technologies 

can contribute to a renowned education system [15]. 

Helping teachers and students to make more targeted 

choices in the sector of education. 

II. ARCHITECTURE FRAMEWORK  

The conceptual framework for a big data analytics project in 

higher education is similar to that of a traditional education 

informatics or analytics project. The key difference lies in 

how processing is executed [16]. In a regular education 

analytics project, the analysis can be performed with a 

business intelligence tool installed on a stand-alone system, 

such as a desktop or laptop. Because big data is by 

definition large, processing is broken down and executed 

across multiple nodes. The concept of distributed processing 

has existed for decades. What is relatively new is its use in 

analyzing very large data sets as higher education providers 

start to tap into their large data repositories to gain insight 

for making better-informed education-related decisions. 

Furthermore, open source platforms such as Hadoop/ 

MapReduce, available on the cloud, have encouraged the 

application of big data analytics in higher education. 

 While the algorithms and models are similar, the 

user interfaces of traditional analytics tools and those used 

for big data are entirely different;  

 Big data analytics tools, on the other hand, are 

extremely complex, programming intensive, and require the 

application of a variety of skills. They have emerged in an 

ad hoc fashion mostly as open-source development tools and 

platforms, and therefore they lack the support and user-

friendliness that vendor-driven proprietary tools possess. 

Big data in higher education can come from internal (e.g., 

electronic education records, clinical decision support 

systems, etc.) and external sources (government sources, 

laboratories, pharmacies, insurance companies, etc.), often 

in multiple formats (flat files, .csv, relational tables, ASCII/ 

text, etc.) and residing at multiple locations (geographic as 

well as in different higher education providers’ sites) in 

numerous legacy and other applications (transaction 

processing applications, databases, etc.). Sources and data 

types include: 

1) Web and social media data: Clickstream and 

interaction data from Facebook, Twitter, LinkedIn, 

blogs, and the like. It can also include education plan 

websites, smartphone apps, etc. [6]. 

2) Machine to machine data: readings from remote 

sensors, meters, and other vital sign devices [6]. 

3) Big transaction data: education care claims and other 

billing records increasingly available in semi-

structured and unstructured formats [6]. 

4) Biometric data: finger prints, genetics, handwriting, 

retinal scans, x-ray and other medical images, blood 

pressure, pulse and pulse-oximetry readings, and other 

similar types of data [6]. 

5) Human-generated data: unstructured and semi-

structured data such as EMRs, physician’s notes, 

email, and paper documents [6]. 

 For the purpose of big data analytics, this data has 

to be pooled. In the second component the data is in a ‘raw’ 

state and needs to be processed or transformed, at which 

point several options are available. A service oriented 

architectural approach combined with web services 

(middleware) is one possibility [17]. The data stays raw and 

services are used to call, retrieve and process the data. 

Another approach is data warehousing wherein data from 

various sources is aggregated and made ready for 

processing, although the data is not available in real time. 

 The following figure Fig.1 shows complete big 

data methodology and tools used in big data analytical 

processing. 

 
Fig. 1: Methodology of big data analytics 

 Some practitioners and researchers have introduced 

a fourth characteristic, veracity, or ‘data assurance’. That is, 

the big data, analytics and outcomes are error-free and 

credible. Of course, veracity is the goal, not (yet) the reality. 

Data quality issues are of acute concern in higher education 

for two reasons: life or death decisions depend on having the 

accurate information, and the quality of higher education 

data, especially unstructured data, is highly variable and all 

too often incorrect. 

 
Fig. 2: The 4 Vs of Big data 

 Veracity assumes the simultaneous scaling up in 

granularity and performance of the architectures and 

platforms, algorithms, methodologies and tools to match the 

demands of big data. The analytics architectures and tools 

for structured and unstructured big data are very different 

from traditional business intelligence (BI) tools [10]. They 

are necessarily of industrial strength. For example, big data 

analytics in higher education would be executed in 

distributed processing across several servers (“nodes”), 

utilizing the paradigm of parallel computing and ‘divide and 
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process’ approach. Likewise, models and techniques—such 

as data mining and statistical approaches, algorithms, 

visualization techniques—need to take into account the 

characteristics of big data analytics [8]. Traditional data 

management assumes that the warehoused data is certain, 

clean, and precise.  

 Veracity in higher education data faces many of the 

same issues as in financial data, especially on the payer side. 

Improving coordination of care, avoiding errors and 

reducing costs depend on high-quality data, as do advances 

in drug safety and efficacy, diagnostic accuracy and more 

precise targeting of disease processes by treatments. But 

increased variety and high velocity hinder the ability to 

cleanse data before analyzing it and making decisions, 

magnifying the issue of data “trust” [4]. 

 The ‘4Vs’, shown in Fig. 2 are an appropriate 

starting point for a discussion about big data analytics in 

higher education. But there are other issues to consider, such 

as the number of architectures and platforms, and the 

dominance of the open source paradigm in the availability of 

tools. Consider, too, the challenge of developing 

methodologies and the need for user-friendly interfaces [4]. 

III. GOALS AND PURPOSE OF BIG DATA IN EDUCATION 

Big Data has the future to change not just research, but also 

education. A late accurate significant similarity of many 

approaches taken by 35 charter schools in NYC has 

discovered that one of the top five policies connected with 

significant academic effects was the use of data to guide 

instruction [6]. Other collaboration Technologies which the 

Big Data are based on them is the Cloud Computing. These 

technologies can improve educational services, giving 

young and adult students alike access to low-cost content, 

online instructors, and communities of fellow learners [11]. 

Furthermore, as West says “Big Data can support the classic 

educational system helping teachers to analyze what 

students know and what techniques are most effective for 

each pupil.” In this way, also teachers are able to learn new 

techniques and methods about their education work [12]. 

Hence Technologies such as Data mining and Data analytics 

can provide a fast feedback to students and teachers about 

their academic performance. These methods can provide a 

deep analysis of some education patterns and extract 

valuable knowledge from them [12]. In this way, collective 

and big scale data can predict who student needs more help 

from the education system, avoiding the danger of failure or 

drop out [13]. 

IV. IMPLEMENTATION 

The use of Big Data and analytics in higher education is 

relatively new practice. It is also one of the future areas of 

research. The Horizon reports of 2011 and 2012 [9] indicate 

the inclusion of analytics in higher education in span of 

three to five years. 

 Analytics projects to be successful in an institution 

would require data, technology, statistical requirements and 

above all skill and leadership. Any effort for planning and 

implementation of an analytics project in an institution 

would require leaders committed to decision making based 

on the institutional data. The role to be played by analytics 

relies on the institutions vision of the next generation 

learning system. 

 To adapt analytics an institution should, 

 Identify leaders who can use data to solve complex 

issues. 

 Identify the key values on which data can be measured, 

 Identify tools and models suitable to their 

requirements. 

 Embed analytics in institutional process. 

 Instill a plan for effective communication. 

V. SCOPE AND FUTURE 

Big Data and Analytics in higher education can be 

transformative, altering the existing processes of 

administration, teaching, learning, academic work.[3] When 

analytics is applied the traditional view of courses would be 

changed leading to a network of relations between 

knowledge and skills. Knowledge domains are mapped and 

a student can be evaluated with help of the maps. 

 Analytics would lead to innovation in education, 

which can be of two types sustainable and disruptive 

[6].Sustainable innovation would improve the existing 

system and processes. Disruptive innovation would be new 

ideas, activities which require change in behavior or 

processes. Innovation of this kind would remove the current 

practice and create a new system. In any institution both 

forms of innovation are required to adapt to the growing 

needs in higher education. 

VI. CONCLUSIONS 

Big Data and Analytics have undoubtedly a significant role 

to play in future of higher education. The increasing 

involvement of analytics in business and government sectors 

affirm the same. The value of analytics and Big Data in 

higher education is in reform activities and improving 

teaching, learning process. Linda Baer and John Campbell 

mention the need for Educational Positioning System (EPS), 

which would furnish students with navigational tools for 

their educational journey. As Alan Kay quotes “The best 

way to predict future is to invent it”, to meet the demands of 

improved productivity higher education has to bring the tool 

of analytics into the system. To that end, the several 

challenges highlighted above, must be addressed. As big 

data analytics becomes more mainstream, issues such as 

guaranteeing privacy, safeguarding security, establishing 

standards and governance, and continually improving the 

tools and technologies will garner attention. Big data 

analytics and applications in higher education are at a 

nascent stage of development, but rapid advances in 

platforms and tools can accelerate their maturing process. 
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