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ABSTRACT

I Learning Analytics is a process to analyze the learners which
improves the educational performance. Learning Analytics
also helps the higher educational institutions to improve the
educational practices and techniques. This paper provides a
detailed survey of the current research activities conducted in
the education system. The review of Learning Analytics is
based on some of existing Learning Analytics applications,
purpose of the Learning Analytics in the education system and
the type of students. The review based on various tools,
techniques and data collection methods used to implement the
Learning analytics is discussed in this paper.
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1. INTRODUCTION

Course selection is essential for every student to decide the
career. Demand rate for the courses also vary from one
academic year to the other. Therefore, it is important for the
student to choose the best courses based on some of the
factors like marks, personal interests, peer pressure, parental
pressure, job opportunity etc. Success of the student mainly
depends on the interest of the student towards the course. In
India, the percentage of the students after the pre — university
or Higher Secondary School education continuing the degree
level education is less. For every academic year, maintaining
the school records and mapping the student after the HSC or
PU is very difficult. It is observed that most of the problems
of learners are to a specific geographical region, specific
course, online courses and distant learning courses.

Higher education institutions should understand the learners’
requirements in such a way that a manufacturing company
understands the customer needs. Traditionally, questionnaire
and survey methods were adopted to identify the strategy of
teaching — learning environments. Every student who access
the digital learning resource, leave a trace. This trace is so
large and it could be collected and used as Big Data. Recently,
due to the advancements in software industry, it is possible to
have different processing areas on educational data like
Educational data mining, Academic Analytics, Learning
Analytics, Networked learning, Technology enhanced
learning, Computer-supported collaborative learning and
Mobile learning.

The main purpose of Learning Analytics is to improve the
performance of learners. Also, the environment of learning in
which the learner undergoes is enhanced which will ultimately
result in a quality education. Learning Analytics helps
educator/ teacher to understand the students. Learning
capabilities can be improved for the learners.

2. LEARNING ANALYTICS

Software analytics has taken a different route in all fields.
Traditionally, education data was kept in files and records.
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Data generated by the educational system is huge. Then, the
storage systems were introduced to store the educational data.
The first stage of revolution happened in education is when
learning management system (LMS) got introduced. The
second stage of revolution in education is due to education
enterprise system. The third stage is learning analytics.

Learning Analytics is about the collection, analysis of data
about the learners. It is an emerging field in research which
uses data analysis on every tier of educational system. The
analysis could be

e About the performance of learners through
assessment

e About the participation of learners in traditional
class rooms

e About the participation of learners in online
learning rooms

e  Participation in discussions

e About the learners skill which helps the teacher
e  Personalized suggestions

e  Decision making (Enrollments for universities)
e Success factors of students

o  Feedback system

e  Pedagogy

Academic analytics is for the institution level. Institution can
use academic analysis to know the success of the students. It
can also be used to get the attention of public. Report of the
analysis can be used for the publicity of the institution.

There are two types of analytics that is possible on an
educational data. Course level analytics is based on the
analysis on the course. Both the learners and educators are
benefitted by this type of analysis. Aggregate analytics is
based on aggregate analysis which involves predictive
modeling and the pattern of success or failure of the course.

This paper is organized as review of various Learning
Analytics Applications used in the university education
system. The purpose of the Learning Analytics is reviewed.
Then the different type of students involved in education
system is also considered. Various tools, techniques and data
collection methods used to implement the Learning analytics
is discussed.

3. LITERATURE SURVEY

The major research work carried in the field of course
advisory systems is multi — discipline in nature which
includes education, psychology and computer science. Also,
the research activities performed in education using Learning
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Analytics are customized to need of the people in the society.
This shows that needs are different for different people like
Rural/urban. The existing advisory systems in this field are
designed

e  To improve the performance of students

e To be used after joining a particular course

4. LEARNING ANALYTICS
APPLICATIONS

The literature shows the different learning analytics
applications used by different universities across the globe. To
satisfy the various needs of the University, Learning Analytics
applications are developed and used. These applications are
developed as standalone or web based applications. Web
based applications help the student to monitor the progress
and to devise the academic plan. Various web based Learning
Analytics applications used by universities are listed in table

Table 1: Learning Analytics applications

Sino Learning University
analytics
applications

1 Jpoll Griffith University

2 Moodog University of California
3 Equella University of Wollongong
4 E2coach University of Michigan
5 Signals Purdue University

5. TYPE OF STUDENTS

Learning Analytics system is designed for target people like
school students, university students, engineering branch and
online students. The major research work is towards the
university students and their performance. Also, various
research activities are performed towards virtual class room
(online students). Table 2 indicates the literature work on
various kinds of students.

Table 2: Type of students

Slno Type of Literature
students
1 Engineering [1], [28]
students
2 University | [2], [4], [5], [10], [12], [13],
students [14], [15], [16]
3 Virtual class | [4],[6].[7].[8].[18].[21].[22]
room/ ,[25],[27]
online
students
4 School [9]
students
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6. TOOLS

The various tools used in learning analytics include SPSS,
Weka, Rapid Miner, Web based tools and visualization tool.
Table 3 lists the tools predominantly used for analysis in the
literature.

Table 3: Tools
Sino tools Literature
1 SPSS [10]
2 Weka [9]
3 Rapidminer [13]
4 Web based tools [12],[23]
5 Gephi visualization tool [3]

7. PURPOSE OF LEARNING
ANALYTICS

It is evident from the literature that the purpose of learning
analytics to the education system is varied in nature. The
learning Analytics aims at the curriculum design, predicting
the students performance, improving the teaching learning
environment, decision support system for Higher Education
Institutions, personalized approach to individual students,
online and other learning modes including mobile, subject
wise teaching and learning, subjects which has practical and
evaluation  process in the education system. Students’
studying the online courses using different devices like mobile
phones and other gadgets is also discussed in the literature.
Tracking the student activities in the lab oriented subjects like
Java programming is also discussed. Monitoring the students
undergoing online courses, their emotions, responses,
participation is considered in the recommendation systems.
Table 4 summarizes the purpose of Learning Analytics.

Table 4: Purpsose of Learning Analytics

Slno Purpose Literature

1 Design curriculum based [1]
on industry requirements

2 Improve/ predict the [2], [81, O], [14], [18],
performance of the [25], [28]
students
3 HEI [31, [17]
4 Enhance the teaching [4], [5], [19]

learning environment

5 Mobile learners and [4].[6], [15], [21]
teachers

6 Personalized approach [7]

7 To know about the type [24]

of interactions in an
online course

8 Identifying the Dropouts [9]

9 Subjectwise --- [4].[5].[10], [16], [20]
SE/Java/journal
publication
10 Evaluation assignment / [12], [13], [15], [22]

practical subjects/ self
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evaluation

11 Recommendations [11],[15].[18].[24].[25]

8. TECHNIQUES

Literature shows the usage of different technologies for the
design Learning Analytics system. The technologies include
Artificial Intelligence, Data Mining, Adaptive learning,
Inquiry and problem based learning, Predictive modeling,
Clustering, Pattern mining, Relationship mining, Sequential
analysis ,Performance prediction, Bayesian knowledge tracing
and Sequencing the tasks.

Neural networks and machine language techniques are used to
predict the student performance. Data Mining techniques like
linear regression, support vector regression, regression trees,
clustering and clustering methods are used to evaluate the
student performance. Some of the statistical methods like
Euclidean Euclidean squared, Pearson Spearman and Bray-
Curtis methods are used to evaluate the student performance.
Data mining techniques are also used to construct
recommendation systems based on emotions in an online
learing environment. Mobile technology and Internet of things
plays a vital role in virtual class rooms. Visualization
techniques are widely used in representing educational data.
Table 5 lists the various techniques used.

Table 5: Techniques used

Sino Technology Literature
1 Using Neural networks And [28]
decision trees for prediction
Machine Language techniques [25]
for performance prediction
Bayesian Knowledge Tracing
(BKT), Performance Factors
Analysis ,Matrix Factorization
(MF)
Agent based classication [8]
system
2 Comparison of Kmeans and [16]
PSO clustering algorithms
DM techniques linear [13]
regression , support vector
regression and regression tree
Classification algorithms [9], [14]
based on rules and decision
trees
Agent based classification [8]
methods
Statistical methods Euclidean [22]
Euclidean squared, Pearson
Spearman and Bray-Curtis
methods.
Neuro Fuzzy system [2]
3 Statistical methods [1]
4 Statistical methods [4], [5],
[10], [12]
5 Java based prototype---gephi [3]
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Line connectors; Merged [26]
Bezier curve connectors
6 10T [4]
Mobile technology [6], [15]

7 Social Network Analysis [7]
8 SA [27]
Reinforcement Learning, MF, [25]

and BKT
9 collaborative filtering [19]
Based on emotions---DM [24]

techniques

9. DATA COLLECTION METHODS

The different data collection methods discussed widely
throughout the various literature include the traditional
questionnaire being prepared and circulated and collecting
data based on the responses from the various people. The data
collection method is to use the existing learning management
system in the higher education institution. Also Log
maintained in the LMS system will assist the analyzer and
researcher on various parameters. Overall, the various
research activities include the combination of these three ways
of collecting the data.

Table 6 :Data collection methods

Sino Methods
1 Questionnaire
2 Learning Management System
3 Log details

The various issues concerned with data collection is due to the
nature of data like, Structured data, unstructured data and
semi structured data. Structured data refers to the data from
Web analytics, data warehouses, and other data-management
tools. Unstructured data refers to the data from documents,
emails, answers, responses, and other online discussions.
Semi — structured data is a combination of structured and
unstructured data.

10. CONCLUSION

The study shows that the usage of learning analytics is very
limited to Higher education institutions in India. In many
cases, Higher education institutions in India are not aware of
the courses needed by the students. Knowledge from the data
mining should be brought out to higher education institutions
so that courses could be structured based on the need. The
literature review shows that the various research activities are
concerned mainly on students after joining into a particular
course. This proves to be detrimental if the student has not
selected a course properly.

Education is the basic need for the developing countries like
India. To increase the number of students continuing higher
education, the future research work is towards the design of a
system for students to choose courses in the Indian
universities using Learning Analytics. An efficient course
advisory system can enhance the student performance. Such
course advisory system minimizes the drop outs in higher
education due to improper course selection. Course advisory
systems also help the higher education institutions to plan the
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education system by knowing the demand for each course in
an efficient way. Course advisory systems assist the teachers
to discharge their duty by knowing the students strengths and
other capabilities. Employability can be enhanced if the
requirements from the industry are incorporated into the
education system. This paper provides a detailed review on
various Learning Analytics tools, applications and the
techniques used to design and develop Learning Analytic
systems.
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