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Abstract- Our aim in this project, will be to identify Key Performance Indexes that can define a student's level of
comprehension after studying certain classes and how we can apply those Key Performance Indexes in classification or even
use them to calculate the success rate of skills, in universities or even place specific students in areas where they can succeed.
We can also analyse which data mining algorithm gives us the highest accuracy based on our data and, address some of the
open problems we may encounter as we go along, based on existing research literature. Understanding the learner's in-depth
thinking process after a lesson or series of lessons, will give us more information about where the student is lacking or whether
the skills are lacking, in the event that most students seem to lack a certain pattern. This shall enable more fluid methods for
students and academics to be classified into a system, we can categorize them based on class performances or regular
assignments, and find a system which shall give us an understanding about the grasp of a particular student in a certain
subject and eventually, the group of students performing well in certain subjects can be placed in opportunities which shall
enhance their skill sets and help them pick a customized career for them. The use of multi-phase analysis and cluster analysis
is intended to be based on data on which Key Performance Indexes will be determined at the end. Based on these determining

Key Performance Indexes, we can access important information and, if possible, present it on a working dashboard
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I. INTRODUCTION

In this moment, there is an overtly increased advancement
of an online based education system, where any
academically involved activity is being followed or
tracked and are being maintained in multiple databases,
log files, personal profiles, etc. Online based learning is
constantly producing large volumes of data describing the
ongoing communication between training and teaching,
electrical systems and students. In addition, the
proliferation of student information and behaviours built
into the online based learning system is a growing
problem as uncontrolled information can give erroneous
ideas and opinions without providing any clear
information. Several studies suggest different ways in
employing data mining algorithms and techniques in the
online based education and learning system.

It is strongly believed and agreed upon in various
instances that data mining techniques can be employed in
online based learning systems to read and understand
academic profiles of students, predict and improve their
quality of work, provide training according to
academically demanding needs of the students, and most
importantly, follow and understand the critical thinking
process of the student. This can be made easier by taking
regular students' tests and tracking their attendance

patterns, which is why relationships can give us insight
into what a student's motivations might be and where a
student can be placed to achieve better school outcomes.
The performance of students in an institution and various
departments is challenging and depends on a number of
factors, such as a student’s academic performance,
communication skills, capabilities, problem solving and
disability factors, etc.

Work Integrated Learning is a mechanism to enhance
performance practice and development of a student in
their readiness skills, especially within graduates. The
ability to predict student performance using data mining
techniques will assist potential employers in placing
students in an integrated learning career. The research
applies data mining techniques to predict if the student is
critically thinking correctly and if they will pass or fail the
course. Work Integrated Learning in certain Universities
refers to work-based learning activities at an approved
industry workstation and the experience that integrate
theory and practice.

Application of data mining algorithms are helpful to
determine information that can be used to establish
pedagogical basis for taking educational decisions. The
concern that whether a student shall flare well or not in
the semester involved or shall prove to be below an
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average mark, needs to be predicted and factors need to
be considered accordingly. Predictions are important for
identifying and assisting in student’s performance for
referral. Classification algorithms using a data mining tool
are then applied to the data set for analysis and student
performance. The patterns to be discovered in the
application of educational data mining techniques will be
used to enhance decision making in student placement in
any field, further. The prediction of student performance
in their final semesters, mainly will help employability
practitioners and student for higher studies for proper
progress.

The research aims to employ data mining algorithms of
classification and clustering techniques to interpret
potential and useful insights from the raw data given. The
predictions of student performance in a university help in
identifying outstanding students for industry placement
and other higher study allocations. The marks acquired by
the student during the emester decide their future for
allocation in the various environments.

Il. RELATED WORK

Towards Accurate and Fair Prediction of College Success,
Evaluating Different Sources of Student Data: In higher
education, predictable analysis can provide information
that can be applied to a variety of stakeholders such as
administrators, educators, and students. Different sets of
features are often used for different guessing tasks, e.g.,
student activity prediction logs and registrar data to
predict long-term college success. In terms of fairness, the
use of institutional data consistently undermines the
number of students who were previously disadvantaged
than their peers, while LMS data tends to overestimate
some of these groups more often. Combining the two data
sources does not completely eliminate bias and still leads
to high levels of stigma among disadvantaged groups.
This analysis serves to inform the cost-effective and
equitable use of student data in predictive analytics
applications in higher education.

Predicting Student Performance in Higher Educational
Institutions Using Video Learning Analytics and Data
Mining Techniques: Technology paired with innovation
enable several higher education institutions to employ
various forms of academic curriculums - video based
teaching and learning is one such technique. Exploratory
data analysis of the digital footprints left behind in this
online based curriculum enables to completely grasp the
efficacy of this type of program. Video-based online
interaction and learning and transformational teaching can
enable several improvements in a student’s academic
performance. Knowledge gained from the academic
information system, learning management system and
mobile applications were reviewed and analyzed with the
help of classification algorithms. In addition, data
modification and pre-processing techniques were

International Journal of Scientific Research & Engineering Trends
Volume 7, Issue 6, Nov-Dec-2021, ISSN (Online): 2395-566X

performed to gain more compact features. In addition,
genetic research and partial analysis were performed to
further reduce traits.

Developing classifier for the prediction of students’
performance using data mining classification techniques:
Data mining is employed in academically involved
institutions to predict a student’s implementation in
curriculum using classification  strategies. These
techniques are used in student traits to identify logical
patterns that can be used as a basis for speculation. Digital
student information being highly accessible and an
overtly gain in the coursing power of computer systems
make the whole process a reality. There is a lot of
research done in this way to prevent major student failure.
Student features collected from various sources were
previously reviewed, which were later introduced to Put
to select features and finally read and tested.

Data Mining and Visualization of Large Human Behavior
Data Sets: Traditional methods of studying human
behavior such as surveys and hand-to-hand collections are
expensive, time-consuming and therefore cannot be easily
used on a large scale. In recent years a growing number of
digital social media activities - for example social
networking, email and credit card purchases - have given
us new resources to study our behavior. In particular,
smartphones have emerged as a new tool for collecting
data about human activity, due to its sensory capabilities
and ubiquitous presence. This thesis explores the question
of what we can learn about human behavior in this rich
and ubiquitous mobile sensor data.

Data Mining Methods for Detecting the Most Significant
Factors Affecting Students’ Performance: In the last ten
years, we have seen a surge in numerous real life,
practical studies to understand and explore student data
methodologically so as to understand and predict their
performance and fulfillment. Student’s academically
flaring well involves higher education institutions’ major
interests and enables newer opportunities. Keeping at par
with this decision, there is a huge need to oblige the surge
and enable methods that study and understand student
performance. It contributes to the improvement of the
quality of education, and, in turn, encourages educational
institutions to gain and gain unparalleled knowledge from
the data collected by their students.

On the application of data mining algorithms for
predicting student performance, a case study: This paper
explores the use of data mining methods, namely
classification and aggregation, in the data of students
graduating with Information Technology degree from a
mixed university of study.

There is a certain part that employs the decision tree
algorithm which is further associated with prediction of a
student’s performance at the final stage of the code that is
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involved with social variables and results obtained from
the initial circa (i.e. preparation) of the learning program.
The classifier is used as well to search for important
insights that shall prove as worthy key performance
indicators of the academic fulfillment of a student. The
conclusive results only bring forward how highly data
mining shall be recommended in involving students,
academic advisors and university management, to
ultimately put these insights into implementation and
henceforth, improve the quality of any educational
process and eventually each learning experience of each
academic.

Prediction of Work Integrated Learning Placement Using
Data Mining Algorithms: Educational data mining is used
to study data and discover new trends or patterns that can
be used to gain insights and hence, take certain decisions.
The classification algorithms are employed so as to
predict student’s performance based on academic datasets
and their exploratory analysis, and hence, involving an
integrated system of learning and placements. The
decision tree from the forecast shows students who may
be ready to be placed in the workplace. The study
compares different data mining techniques to differentiate
a student based on the data set for the semester before the
final exam.

Predicting learner’s performance through video sequences
viewing behavior analysis using educational data-mining:
This paper analyzes the methods that students partake to
interact with academically involved instructional video
groups, and their consequences on their academic
fulfillments. In this study, auto-emerging video studies
were categorized into multiple pedagogical lists. It
focuses on explaining the student's approach to watching
the instructional video, and how they navigate the video
sequence of that video, in order to predict whether the
academic can successfully process and fulfill the session
conducted through video.

Student video clicks are collected and sorted. It employs
multiple data mining algorithms using K-nearest
Neighbors and Multilayer Perceptron algorithms to
predict academic fulfillments of students. This approach
may help teachers to understand how students view
instructional videos. This shall be implemented in any
unethical or illegal methides that the student might be
pertaining to while effective education sessions through
videos and also enable instructors to take necessary
preventive steps in order to avoid such situations.

Predicting academic success in higher education,
literature review and best practices: Student’s success
stories invite unending opportunities for institutions that
they are involved with and are often considered as the
tipping factor in many a situations for the institution
themselves. Early detection students who are not doing so
well or at the edge shall enable to write more favorable
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factors to such metrics and might even lead to prevention
of such failures. This paper aims to hand hold faculties
and involved personnel to be able to detect such
anomalies and predict results of students and hence, be
able to favor towards a more successful batch of students
if they are willing to.

As a compliance, the literature has been revisited, and the
forthcoming insights are integrated into a systematically
modelled procedure, in which possible decisions and
limitations are fully integrated and defined as well as
controversies. This procedure shall enable educators to
fully understand and unleash their potential on a group of
students who can be understood through the various data
mining procedures and hence, enable better results.

Adaptive Test Design with a Naive Bayes Framework:
Bayesian image models are frequently employed to derive
certain student-based models from specifically related
data. Quite a number of predefined models are at our hand
available to model certain Bayesian image models from
pre-existing student or academic datasets. These models
can even put certain observations and learnings of an
individual to test at a critical level.

In fact, such data often contain deficit values and, in some
cases, deficits in excess of the values shown. It
determines the employability of a simple heuristic choice
of test item based on the level of uncertainty. The
uncertainty of an object is based on its initial chances of
success, too, because of its complexity. The conclusive
insights depict that the model’s performance is affected
and that heuristic performance definitely leads to better
results.

I1l. PROBLEM DEFINITION

It is a challenging task for both the student and their
mentor to understand what field they can excel in,
especially in the web-based education system.
Understanding the learner's in-depth thinking process
after a lesson or series of lessons, will give us more
information about where the student is lacking or whether
the skills are lacking, in the event that most students seem
to lack a certain pattern.

To make it easier for students to be organized
systematically, we can differentiate ourselves based on
class performance or general activities, and find a system
that will give us insight into a particular student's
performance in a particular subject and ultimately, a
group of students who excel in certain subjects.

The use of multi-phase analysis and cluster analysis is
intended to be based on data on which KPIs will be
determined at the end. Based on these determining KPlIs,
we can access important information and, if possible,
present it on a working dashboard.
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IV. METHODOLOGIES INVOLVED

The rationalizing in order to conduct an organized
preview based on relational system is to solely find
suitable procedures for the pre-existing parameters, to
bridge any shortcomings in the research conducted
beforehand and we find new material to enable the
formation of concrete insights and conclusions.

The purpose for an organized preview in the ongoing
literature is to solely uphold any dubious statements that
might be put forth during the process.

Next, we shall define the methodologies and procedures
that help drive our research forward and help us in
progression towards conclusions and results. We are
hoping this shall also help us define certain boundaries
and help us also identify any limitations that might be
present within the research.

1. Probable factors to be considered:

Relevant questions, descriptive and quantitative both,
shall be pertinent to explore the current literature
work that helps in understanding and predicting
academic performance of students.

The utmost frequently employed parameters are
cumulative grade point average and any internal
assessments conducted during the progress of
semester. The primary rationale as to why most
scholars employ cumulative grade point average is
due to its notable contribution to any work or higher
studies related institution. This parameter shall also
be qualified as a calculating factor for academic
potential of an institution.

Next, the utmost frequently employed parameter is
population testing and external testing. Academic
demographics concentrate on gender, age, family
background, and disability. The rationale as to why
scholars often employ demographics as gender is due
to the reason that male and female academic styles of
learning and teaching are often extremely of
dissimilar methodologies. Male academics are known
to have extremely efficient and optimized methods of
grasping the knowledge and having a better
understanding of some of the topics, on the other
hand, females are known well to complete due
diligence in their methodologies and are rarely found
to be slagging, instead they are known to burn the
midnight oil quite some nights!

There have been several approaches that have been
made by scholars which involve several psychometric
parameters of an academic personnel. The
psychometric parameters that are employed are any
interest that an academic take in a subject, the
enthusiasm to grasp knowledge, the amount of time
spent by oneself to study, and family support. These
parameters have been employed to develop a
structured system that is efficient and optimized and
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simple to implement. While this helps, in assessing
an academic’s trends of behavior or even their
choices and the possible reasoning behind them;
however, they are not employed as usual as we would
like since they can only give qualitative insights and
in the research world, quantitative insights are
preferred.

2. Algorithms involved:

21

2.2

2.3

24

Decision Tree: Decision Tree is one of the extremely
frequent methodologies employed to predict
academic performance of students. It is largely
employed due to its simpleton ways of being able to
understand large or smaller datasets and their
structured formation, and eventually predict the
parameters as required by the user. Decision tree
models are effortlessly comprehended and the whole
procedure of their formation can be transformed into
conditional, if-then rules. The academic performance
of the students is mined from the datasets that are
defined in the online based education system.

Neural Network: The Neural Network one of the
second most frequently employed methods in mining
data from academically involved backgrounds. One
of the advantages of neural network can be listed as,
its proactive ability to detect all and any relationships
and equations between the predictive variables and
their possibilities. Neural networks are also known to
have the ability to recognize completely mapped out
relationships between complicated indirect equations
between the predictive variables or indices.
Henceforth, the neural network process is labelled as
one of the better methods to predict required variable
values in a dataset.

Naive Bayes: The Naive Bayes algorithm is an
eminent option for the scholars to employ in the
prediction business. The purpose of the projects
employing this methodology is solely to search for
the by far most efficient technique for predicting
academically involved performance of students in a
compare and contrast manner. The literature only
depicts that Naive Bayes involves all and every
available variable present in the dataset. Furthermore,
each attribute was analyzed exploratively so as to get
a clarified understanding of the independence and the
guantitative factor of the attributes individually.
K-Nearest Neighbor: K-Nearest Neighbor is one of
the widespread algorithms that has been involved
widely in a whole lot of projects with excellent
accuracy and good amount of fulfillment. The K-
Nearest Neighbor algorithm’s perspective has
definitely taken minimal amount of time to categorize
and classify academic performances of the students
into various clusters. It has also shown to provide
detailed patterns among the population progress of
academically involved students in the higher
standards.

© 2021 USRET
3635



2.5 Support Vector Machine: Support Vector Machine
is one of the supervised methodologies employed for
classification of datasets. A few projects employ this
particular algorithm since its proven to be extremely
well-suited for smaller scaled datasets. Generally, the
compilation time and execution time is truly minimal
and hence, the time complexity is optimal and even
the integration structure is highly favoured.

V. FUTURE SCOPE

The inclusion of meta-analysis in forecasting academic
progression of students should rationalize and encourage
further involvement in the particular field of studies. It
shall enhance the online based education organization to
monitor student performance in a structured manner.

Although the reported findings are based on an existing
literature, i.e., data directly linked to students only, any
additional available data may be included in the analysis,
such as educator data or parental data that may be relevant
and may lead to discovery of new features in the study.

VI. CONCLUSION

Prediction of academic performances are beneficial for
both learners and faculties involved with the learning in
order to make progress in the system and insights that
shall help model the system optimally. This project tries
to understand all the methodologies that were involved in
the educational system analysis.

However, some algorithms improve the performance of
categories when used with advanced processing functions
such as sorting and re-measuring data, but others do not.
Little is known about the complete use of different data
sources for all speculative activities and the accuracy of
your guesses in relation to the diversity of different
people. Research data makes a limited contribution to
accurate predictions, as, they are often given to study
participants themselves, and that is why information is
often biased, leading to inaccurate predictions that are
clearly inconsistent with real results and therefore, lead to
lower accuracy, or false predictions.

Maximum scholars used the cumulative grade point
average and internal assessments conducted throughout
the semesters as base datasets. While in forecasting
techniques, the classification and clustering methods are
widely used in the area of academically inclined data
mining. K-Means, while a widely used algorithm proves
unfit for our dataset with only 48 percent accuracy and
hence, other algorithms should be explored in order to
gain maximum accuracy.

Among the classification and prediction techniques,
Neural Network and Decision Tree are the most
frequently employed methodologies in the mining of
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knowledge from academically involved situations.
Conclusively, among certain red lights there are plenty of
paths to worth pursuing to reach content results.
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