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Abstract - Higher Education is at a point of unparalleled ambiguity and transformation with financial changes leading to 
increased focus on student focused model that emphasize on student engagement that leads them to better performance and 
employability [5,6,8]. The stakeholder in Indian Higher Education system faces stiff competition from International 
Universities and other organizations that are offering flexible education online. The use of Big Data analytics in higher 
education is a relatively new area of practice and research [4, 8]. Learning analytics (LA) is the process of using this data to 
improve learning and teaching and refers to the measurement, collection, analysis and reporting of data about the progress of 
learners and the contexts in which learning takes place. In this paper, a comparative study is carried out using the output 
from projects implementing learning analytics around the world and there is an attempt to outline how it can be used in 
Indian Higher Education for evaluating student engagement. The paper proposes a GCM based framework that train the 
classifier using various machine-learning algorithms – Naive Bayes and Maximum Entropy. The framework for quality 
indicators for learning analytics aims to standardise the evaluation of learning analytics tools and to provide a mean to 
capture evidence for the impact of learning analytics on educational practices in a standardised manner. The criteria of the 
framework and its quality indicators are based on the results of a Group Concept Mapping study conducted with experts 
from the field of learning analytics. Furthermore, we use different feature sets and machine learning classifiers to determine 
the best combination for sentiment analysis of student engagement with courses and their performance. The results indicate 
that the proposed approach could utilize underutilized knowledge, such as distant relationship embedded in PPI graph and 
provide novel insights about student engagement. 
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I. INTRODUCTION 
 
Data-driven decision making, popularized in the 
1980s and 1990s, is growing into a more 
sophisticated concept recognized as big data that 
works closely with software approaches that are 
usually called as analytics. Big data and learning 
analytics for Higher education are in their formative 
years still their existence is already making noise and 
should not be overlooked. While Big Data and 
Learning Analytics are not magic bullet for resolving 
all of the issues and decisions encountered by higher 
education administrators, yet they have the ability to 
hugely aid the entire process of smoothing the 
administrative and instructional functions. The 
purpose of this study is to examine the evolving 
world of big data and learning analytics in Indian 
higher education context. The first report in this area 
was presented by Campbell and Oblinger (2007) [12] 
that linked technological techniques to the 
administrative approaches to a larger scale: “Learning 
analytics marries larger data sets with statistical 
techniques and predictive modeling to improve 
decision making” with “the potential to improve 
teaching, learning, and student success”. In the last 
few years, learning analytics (LA) has been growing 
progressively and emerged as a separate area of 
research. According to Siemens (2011) [36] LA is 
“themeasurement, collection, analysis and reporting 

of data about learners and their contexts,for purposes 
of understanding and optimizing learning and the 
environments in which itoccurs.” This research area 
borrows its concept from an amalgamation of fields 
rangingfrom educational data mining, process 
mining, data processing, technology-
enhancedlearning, information retrieval, and 
visualisation. It is emerging as a multi-
disciplinaryresearch field claiming its own grounds. 
Currently, there are several organisations thatare 
working with this topic in conferences, workshops, 
special journal issues. There arecourses, summer 
institutes, and societies (SoLAR, 2014) explicitly 
dedicated to LA. Theresearch community has grown 
over the year and the area of learning analytics 
hasdeveloped state of art in its definitions, 
frameworks, processes, and challenges [37-43].The 
usage of learning analytics can be extremely useful to 
learners as well as educators.It can help learners to 
better plan their requirements and educators to reflect 
uponlearning assessments and thereby by 
synchronising the learning processes [20].Colleges 
and universities need to meet a number of challenges 
that impact their qualitywith the passage of time and 
use of technology is in forefront in the last decade. 
This factis highlighted in a report [22] that states that 
the elite position that American higher education 
hasenjoyed for decades is now being challenged. 
Similarly, UK JISC, a registered charitythat 
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champions the use of digital technologies in UK 
education and research, launchedthe Business 
Intelligence (BI) Programme in between 2011 and 
2012 as part of its JISCstrategy 2010-12 to help 
educational institutions develop and use their 
corporate andbusiness systems efficiently and 
effectively [1]. 
 
Technologies can play a key role here as new digital, 
learning, and analytics tools nowmake it possible to 
replicate some features of high-impact activity inside 
classrooms,whether through the design of inquiry-
based learning or through the ability to access 
andmanipulate data, mount simulations, leverage “the 
crowd” for collaboration and sociallearning, or 
redesign when and how students can engage course 
content [10]. The growthin adoption of education 
technologies such as learning management systems 
(LMS),student information systems, social media, 
and lecture capture has enabled access tolarge stores 
of data directly related to learning and teaching 
practice [10, 11].Higher education has to rely on the 
political and economic sectors of the country 
toresolve this complex situation. However, there are 
issues that higher education canaddress in terms of 
expanding educational opportunity and thereby 
improvingemployment opportunity that go beyond 
opening doors for students. Higher educationmust 
strive to ensure that access means students can 
complete degrees. Online learning ispart of the 
solution to this problem but student attrition in 
colleges and universities is atunacceptable rates and 
needs to be addressed as well. Data-driven decision 
making isalready being used to help colleges identify 
and evaluate strategies that can improveretention. As 
data-driven decision making enters the big data and 
learning analytics era,these new approaches, while 
not silver bullets, may be part of the solution. 
Highereducation administrators will do well by 
evaluating whether they can be used in their 
institutions and determining the role they can play 
[2]. 
 
This paper begins with a literature review providing 
context and definition surrounding LA.Next, the 
review examines previous attempts to capture models 
of LA implementation.While we draw on and find 
much value in the dimensions identified in the 
literature, it isnevertheless apparent the existing 
models often represent LA as a linear, stepwise 
process.In our study we examine the degree of 
complexity that is associated with LA projects.Here 
we build a rich picture of actual and planned 
implementations in the Australian, American and UK 
Universities This study will try to offer a unique 
perspective on the key capabilities required for an 
enduringadoption of LA, one that ensures the flexible 
capacity necessary to meet foreseeabledemands, and 
demonstrates value for institutions, educators, and 
students.  On the basis of this review we propose a 

quality indicator framework for Indian Higher 
education institutes that has been developed using a 
Group Concept Mapping (GCM) approach. The 
remaining parts of the paper are organized in the 
following way: First, we will present a literature 
review. Secondly, we will present the GCM 
methodology and provide some demographic 
description of the participants.Thirdly, we will 
present and discuss the empirical findings of the 
study that reflect the LA community’s view on such 
quality indicators. Fourth, we will further extend the 
findings of the GCM study with a focused literature 
study of related articles and provide fchallenges and 
future directions. Finally, we will conclude our 
results and provide some limitations and potential 
future research directions toward the application of 
the quality indicators in learning analytics. 
 
II. LITERATURE REVIEW 
 
Research on Big data and learning analytics has 
started in the international arena sinceearly 2000s 
[12]. Both theoretical and experimental results are 
reported in the literature.Some of the work in the last 
decade is summarized below: 
 
Ong, Vincent Koon. "Business Intelligence and Big 
Data Analytics for HigherEducation: Cases from UK 
Higher Education Institutions." Information 
EngineeringExpress 2.1 (2016): 65-75. “In this paper, 
Case study of UK Higher Education Institute 
iscarried out to study the strategic use and 
applications of big data in higher education 
andwhether it would lead to higher educational 
quality and better student and staffexperience. This 
paper presents eleven cases of big data analytics in 
the UK HigherEducation institutions, followed by 
presenting one of the projects to demonstrate 
theapplication of big data analytics on student 
engagement”. 
 
Sclater, Niall, Alice Peasgood, and Joel Mullan. 
"Learning Analytics in HigherEducation." 
(2016).“This report documents the emerging uses of 
learning analytics in the United States,Australia and 
the United Kingdom. Through a series of eleven case 
studies it presents anoverview of the evidence 
currently available of the impact that analytics are 
having onteaching and learning and highlights some 
of the opportunities for the UK highereducation 
sector. Given the current focus on teaching excellence 
in the higher educationsector, it will be of interest to 
policy makers and institutional leaders alike”. 
 
Arroway, Pam, et al. Learning Analytics in Higher 
Education. Research report.Louisville, CO: ECAR, 
March 2016. 2016 EDUCAUSE, 2015. “This report 
states thatalthough learning analytics lags 
institutional analytics, internal and external pressures 
areclearly increasing for institutions to use analytics 
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to assess student success and resourcemanagement. It 
also states that colleges and universities have an 
opportunity now toproactively establish processes, 
understanding, and the use of analytics and 
establishthemselves as the owners of and drivers in 
the future of learning analytics”. 
 
Milevski, Zoran, Elena Gelova, and Zoran Zdravev. 
"Big data for education data mining, data analytics 
and web dashboards." Yearbook 2014-Faculty of 
Computer Science 3.3 (2015): 39-46. “This paper 
suggests that development of computerized learning 
modules enables assessment of students in 
systematic, real-time ways. It also stresses on the fact 
that Data mining and data analytic software can 
provide immediate feedback to students and teachers 
about academic performance. Therefore, such an 
approach can analyze underlying patterns in order to 
predict student outcomes such as dropping out, 
needing extra help, or being capable of more 
demanding assignments. It can identify pedagogic 
approaches that seem most effective with particular 
students”. 
 
Mattingly, Karen D., Margaret C. Rice, and Zane L. 
Berge. "Learning analytics as atool for closing the 
assessment loop in higher education."Knowledge 
Management & ELearning:An International Journal 
(KM&EL) 4.3 (2012): 236-247. “This paperexamines 
learning and academic analytics and its relevance to 
distance education inundergraduate and graduate 
programs as it impacts students and teaching faculty, 
andalso academic institutions. The focus is to explore 
the measurement, collection, analysis,and reporting of 
data as predictors of student success and drivers of 
departmental processand program curriculum. 
Learning and academic analytics in higher education 
is used topredict student success by examining how 
and what students learn and how success issupported 
by academic programs and institutions. The paper 
examines what is beingdone to support students, 
whether or not it is effective, and if not why, and 
whateducators can do. The paper also examines how 
these data can be used to create newmetrics and 
inform a continuous cycle of improvement. It 
presents examples of workingmodels from a sample 
of institutions of higher education: The Graduate 
School ofMedicine at the University of Wollongong, 
the University of Michigan, PurdueUniversity, and 
the University of Maryland, Baltimore County. 
Finally, the paperidentifies considerations and 
recommendations for using analytics and offer 
suggestionsfor future research”. 
 
Picciano, Anthony G. "The Evolution of Big Data 
and Learning Analytics in American Higher 
Education." Journal of Asynchronous Learning 
Networks16.3 (2012): 9-20. “This work examines the 
evolving world of big data and analytics in American 
higher education. It also looked at the nature of these 

concepts, provide basic definitions, consider possible 
applications, and last but not least, identify concerns 
about their implementation and growth”. 
 
III. CHALLENGES AND FUTURE 
DIRECTIONS 
 
Big data analytics can present valuable and 
exceptional insights about studentengagement, 
student retention and progression issues. They can 
also be highly useful forassisting decision and 
making policy regarding research investment and 
impact analysisas well in optimization of university’s 
infrastructure and many other higher educationrelated 
issues. The research in the area of big data and 
learning analytics for highereducation can help in the 
building up new domains of higher education 
research thatexists in other countries such as the 
Higher Education Information Database 
forInstitutions (HEIDI) data, the Research Excellence 
Framework (REF) data, graduateemployability data, 
National Student Survey (NSS) data for creating 
excellence in 
 
Higher education. Long and Siemens [44] stated a 
large number of benefits of usinglearning analytics 
for higher education. On one hand these benefits are 
focused on anadministrative level, such as effective 
resource utilization through improved 
decisionmaking,and thereby increasing organizational 
productivity. On the other hand, LA canalso aid 
faculty identify at-risk learners and thereby help in 
providing interventions at theright time, transform 
pedagogical approaches as needed, as well as assist 
students inidentifying their own learning curve and 
requirements. Big data and LA thus canempower 
Higher education Institutes to reach greater heights in 
achieving excellence.The wave of Big data analytics 
In the higher education sector has been evolving 
through theconcept of learning analytics(LA). This 
research area has been proclaimed as a revolutionary 
change for education sector as the results of 
LAimplementations will deal with core education 
challenges. These comprises of the concerns 
regarding student performance monitoring, 
demonstration of learning and teaching quality, and 
developing models of personalised and adaptive 
learning.It can also be useful for performing a variety 
of administrative functions such as recruitment and 
admissions processing,financial planning as well 
[2,12]. A survey done by NASSCOM stated only 
25% of Indian IT graduate are employable 
andanother report by Aspiring Minds stated similar 
claims for all graduate students [23]. The applications 
of Big data Analyticson teaching and learning can be 
highly helpful in this regard. Learning analytics is 
receiving increased attention, in partbecause it offers 
to assist educational institutions in increasing student 
retention, improving student success, and easingthe 
burden of accountability [12]. Learning analytics is 
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one of the six emerging technologies that are likely 
“to entermainstream use” over the next five years as 
reported by a survey [18]. Hence, there is pressing 
need to research the effects of Big data analytics in 
Indian higher education context and how this 
opportunity to improve the performance ofstudents of 
quality of education can be availed. 
 
In summary, UK higher education institutions 
reported a number of key challenges in BI devel- 
opment and implementation. First of all, stakeholders 
play a major influence in the success of BI 
development and implementation. There were 
mismatched expectations among senior man- 
agement team, BI vendors and providers, academic 
staff, and administrators, which could cause conflicts 
of interest and priorities in BI development and 
implementation. A clear governance structure must 
be put in place, followed by regular and continuous 
communication among key stakeholders for the 
success of change management. If external vendors 
would be involved in BI development and 
implementation, the selection criteria and process, as 
well as contractual agreement must be explicitly 
outlined to maintain good supplier relationship and 
maximize re- turn on investment. It was found that 
the BI solution may also change the strategic 
direction due to challenges in data usage and 
technological limitations. Data accessibility, data 
ownership, data quality and timeliness are key 
challenging issues in BI development and 
implementation. Da- tasets, especially real time data 
and external data may not be accessible and usable. 
Hence, data cleaning and reformatting will be 
required to increase the quality and accuracy of the 
data. It is also important to conduct some feasibility 
testing as early as possible in the initial BI project. 
Technology could also be the bottleneck of the BI 
project success. The availability and capability of 
technological solutions would determine the extent of 
advancement in BI systems, such as intelligent tools 
and techniques for proactive and intelligent 
information processing, interactive and dynamic 
digital visualization. Lastly, the development and 
implementation process must be user-centered from 
the beginning to the end. This will motivate and 
encourage senior managers, academic staff and 
administrators to see the value and use the BI system 
for better management and strategic planning. 
 
IV. CONCLUSION 
 
Data is often stated as one of the key trends driving 
change in the 21st century[4]. Big data refers tothe 
large volume of data – both structured and 
unstructured – that we create and deal with everyday 
and is often depicted through the ‘three Vs’: high-
volume, high-velocity and high-variety.Organizations 
use predictive analytics to draw insights from big data 
that give them the ability tooffer each customer a 

tailored service according to their requirements that 
help them improve theircustomer relationship 
management which in turn convert tangible and 
intangible benefits [1]. Several reports [7,8 10] have 
stated that educational institutions today can respond 
to manyexternal pressures in an effective and 
dynamic way by better understanding and henceforth 
bettermeeting the needs of the student body, as both 
key participant and funder. The understanding partin 
this whole process is of utmost important and 
accessible especially with the advent of big data. 
 
In context of educational institutions, Every time a 
student interacts with their university – be thatgoing 
to the library, logging into their virtual learning 
environment or submitting assessments online– they 
leave behind a digital footprint. Learning analytics is 
the process of using this data to improvelearning and 
teaching and refers to the measurement, collection, 
analysis and reporting of dataabout the progress of 
learners and the contexts in which learning takes 
place. Using the increasedavailability of big datasets 
around learner activity and digital footprints left by 
student activity inlearning environments, LA can 
provide extremely helpful insights in improving 
studentsengagement. Several reports documents the 
emerging uses of learning analytics in the 
UnitedStates, Australia and the United Kingdom. For 
example, in a recent report of January 2016, 
FromBricks to Clicks, the Higher Education 
Commission in U.K concluded that analytics had 
“enormouspotential to improve the student 
experience at university” and recommended that all 
institutionsconsider introducing an appropriate 
learning analytics system. This paper firstdiscuss 
various types of learning analytics tool in academic 
and practitioner literature and proposeda conceptual 
framework that suit Indian Academia by building a 
synthesized set ofdefinitions for analytics-related 
terms found in academia that are suited for Indian 
higher education.LA don't just measure students' 
progress, they can shape it and this paper has given a 
glimpse of the same. 
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