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Education plays a vital role in nation’s overall development process.  To be effective, analysis must be 

timely and cope with data scales. The scale of the data and the rates at which they arrive make manual 

inspection infeasible. Predictive analytics can help and improve the quality of education by analyzing the 

historical data of the student and allow the decision makers address factors such as increased drop-out rate, 

fees structure in the upcoming years, unemployment, Recommender Systems for Professional Development 

and curriculum Development. This paper presents an analytical study of student progress report and help to 

plan accordingly to achieve success. 
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I. INTRODUCTION 

  Data mining is the process in which huge amount 

of generated data from any source in the form of 

online, offline; structured, unstructured, etc. data 

is analyzed from different perspectives and finally 

summarized to generate useful information. In 

order to generate such useful information a 

process called Analytics is used which generate 

meaningful patterns by analyzing the data. To 

make predictions about unknown future events, 

branch of the advanced analytics which is called as 

Predictive Analytics [8, 9] is used. The goals of 

predictive analytics are to produce relevant 

information, actionable insight, better outcomes, 

and smarter decisions, and to predict future events 

by analyzing the volume, veracity, velocity, variety, 

value of large amounts of data and interactive 

exploration. 

 Predictive analytics uses many techniques from 

data mining, statistics, modeling, machine 

learning, and artificial intelligence to analyze 

current data to make predictions about future. It 

uses a number of data mining, predictive modeling 

and analytical techniques to bring together the 

management, information technology, and 

modeling business process to make predictions 

about future. 

The patterns found in historical data of student 

progress report can be used to identify the risks 

involved and the opportunities for future. 

Predictive analytics models capture the 

relationships among many factors to assess risk 

with particular set of conditions to assign a score, 

or weight age. 

Predictive analytics allows institutions to become 

proactive, forward looking, anticipating outcomes 

and predict behaviors based upon the historical 

data and not on assumptions. It goes further and 

suggests actions to the people involved in the 

process of performance of the student benefit from 

the prediction and also provide decision options to 

benefit from the predictions and its implications. 

A)  Definition 

1. A predictive model is simply a mathematical 

function that is able to learn the mapping between 

a set of input data variables, usually bundled into a 
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record, and a response or target variable. 

(http://www.ibm.com/developerworks/library/ba

-predictive-analytics1/) 

2. It is a process of extensive use of data, statistical 

and quantitative analysis, explanatory and 

predictive models, and fact-based management to 

drive business decisions and actions. 

(www.accenture.com/sitecollectiondocuments/pdf

/accenture-business-intelligence-and-predictivean

alytics.pdf). 

 

3. Predictive analytics is the use of data, statistical 

algorithms and machine learning techniques to 

identify the likelihood of future outcomes based on 

historical data. The goal is to go beyond knowing 

what has happened to providing a best assessment 

of what will happen in the future 

(http://www.sas.com/en_us/insights/analytics/p

redictive-analytics.html) 

 

Finally, we can break predictive analytics into the 

following categories: data mining, predictive 

Modeling, pattern recognition and alerts, 

forecasting, and root cause analysis. 

B) Terms used in Analytics  

In order to understand Analytics in education 

context, the following variety of terminologies is 

used.  

a) Descriptive analytics (what happened): It gains 

insight from historical data by reporting, 

scorecards, clustering, etc. 

 

b) Predictive analytics (what will happen): It is the 

use of data, statistical algorithms and machine 

learning techniques to identify the likely hood of 

future outcomes based on the historical data 

collected. 

 

c) Prescriptive analytics (what needs to done): It is 

the area of business analytics (BA) dedicated to 

finding the best course of action for a given 

situation. Prescriptive analytics is related to both 

descriptive and predictive analytics. 

 

d) Academic analytics: An early academic analytics 

initiative which can be used for seeking student’s 

academic difficulty across academics level. It can 

also help faculty members of institution and 

advisors to provide necessary and useful input to 

student by suggesting specific learning paths. 

 

e) Learning analytics (academia) [3]: The use of 

data and models to predict student progress and 

performance and the ability to act on that 

information. It can also used to generate 

appropriate intervention by understanding the 

student behaviors in academics. 

 

f) Action Analytics: It is an encompassing academic 

and administrative processes, and recognizing the 

need for transformative reinvention and 

reimagining focused more broadly on academic 

and administrative productivity and performance. 

The goals of predictive analytics are to produce 

relevant information, actionable insight, better 

outcomes, and smarter decisions, and to predict 

future events by analyzing the volume, veracity, 

velocity, variety, and value of large amounts of 

data. Formally, we can define predictive analytics 

as follows: 

C) Utilizing Predictive Analytics in Education 

For any nation in the world, Education plays a 

vital role in a nation’s overall development process 

which can be done by delivery appropriate syllabus 

to student. For many countries, ―Quality 

Education‖ remains the basis for a sustainable and 

prosperous future. Several factors contribute to a 

quality education, including actuality and 

goal-based information;  

Before utilizing predictive analytics in education, 

the following questions should be addressed: 

• Which students are likely to drop out? 

• What materials need to be referred clear 

competitive exams? 

•What will be the cutoff for the particular college 

with course-wise particular years? 

• Which students will be eligible and enroll in 

particular course programs? 

• Which students will need assistance to graduate?  

• What types of courses will attract more students 

as per industry needs? 

•What will be the fees structure in the upcoming 

years? 

Moreover, quality education will be value-oriented 

and will provide an understanding of industry 

needs. Acquiring all these factors in the same place 

to effectively develop successful and goal-oriented 

education systems is a difficult task the following 

factors are considered. 

1 .Early Alert and Targeted Support Systems to 

Improve Student Persistence. 

A common use of predictive analytics in 

education [10] is in the implementation of early 

alert systems that rely on data about student 

behavior to identify students at risk of dropping out 

and to target interventions that assist them in 

completing their course and/or program of study. 

For example, Purdue University's Course Signals 

http://www.ibm.com/developerworks/library/ba-predictive-analytics1/
http://www.ibm.com/developerworks/library/ba-predictive-analytics1/
http://www.ibm.com/developerworks/library/ba-predictive-analytics1/
http://www.accenture.com/sitecollectiondocuments/pdf/accenture-business-intelligence-and-predictiveanalytics.pdf
http://www.accenture.com/sitecollectiondocuments/pdf/accenture-business-intelligence-and-predictiveanalytics.pdf
http://www.accenture.com/sitecollectiondocuments/pdf/accenture-business-intelligence-and-predictiveanalytics.pdf
http://www.accenture.com/sitecollectiondocuments/pdf/accenture-business-intelligence-and-predictiveanalytics.pdf
http://www.sas.com/en_us/insights/analytics/predictive-analytics.html
http://www.sas.com/en_us/insights/analytics/predictive-analytics.html
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system predicts which students are at risk of 

performing poorly using data such as student 

demographics and academic history, engagement 

with online resources, and current performance in 

a given course. Based on the prediction [6], 

students receive an indicator - red, yellow, or green 

light -that delivers instructor feedback to the 

students about their performance as well as steps 

to take next steps. 

As the report notes, by studying historical data, 

colleges can build profiles of students who are most 

at risk of not persisting and develop steps to 

intervene in a timely manner. However, when 

historical data are combined with data accessible 

after a student enrolls, even more powerful 

predictions can be made about a student’s 

likelihood of persisting. The following risk factors 

are most prevalent among at-risk students:   

 number of logins to the college’s learning 

management system;   

 level of self-confidence (assessed with a 

diagnostic tool); 

 level of social integration to campus life 

(meeting with faculty outside of class, 

 studying with a mentor or other students;   

 club or student government membership, 

learning community participation); 

 study skills (time management, 

prioritization). 

Identifying students at-risk of dropping out is the 

first step in the process, but perhaps more 

important is the use of predictive analytics to 

identify and communicate the biggest contributors 

to that risk; in other words, to tell faculty and 

administrators why a student may be struggling in 

a class or program. The use of interactive, data 

visualization tools that identify the reasons why 

students may be at risk helps colleges develop 

targeted interventions to minimize that risk. 

 

2. Predicting Student Outcomes 

Predictive analytics [7] can be utilized to project 

enrollment and to identify at-risk students of 

dropping out or failing a class, it can also be used 

to predict student outcomes based on historical 

rates of student progress and success; the ethnic, 

socioeconomic, and academic composition of the 

student body; the availability of transfer slots at 

nearby four-year institutions; the growth or decline 

of industries in which students are employed and 

the relative strength of the economy.  

Predicting student outcomes can help 

administrators set realistic, data-driven targets for 

improved graduation and transfer rates and 

educate legislators and the public at large about 

the factors that may affect progress toward those 

goals. 

 

3. Recommender Systems for Professional 

Development 

An effective recommender system for 

professional development would guide employees 

to skill building opportunities most suited to their 

needs and interests. 

 

4. Text Mining  

Where operational data are supported by 

information that is not easily quantified, such as 

information related to manual processes or 

processes that require human judgment, big data 

text analytics can be used to optimize operations. 

Actionable knowledge can be identified by 

deploying text analytics tools that mine 

information that may be accessible online, within 

an organization’s local intranet, and embedded 

within organizational communications, potentially 

revealing complex patterns of interactions 

.Supporting the analysis of unstructured, not 

easily quantified data is a growing trend and allows 

organizations to process information at a greater 

rate than if done so manually. When used in 

conjunction with structured data, institutions can 

develop more accurate predictive models. 

 

5. Student Placement Prediction.  

Predictive analytics can inform classroom 

curriculum, direct resources more appropriately, 

and help measure teaching strategies in order to 

gauge which benefit students most. One of the 

more interesting potential applications of these 

findings would be the creation of an advising 

application that would allow high school students, 

parents, and/or counselors to enter data points for 

an actual (or theoretical) student and receive a 

predicted placement and grade, given the data on 

the student’s past performance and state of 

readiness. 

 

6. Recruitment and Enrollment Management. 

Predictive analytics can help community colleges 

and other institutions of education to statistically 

identify likely students based on a variety of 

factors, including geographic location [5], 

anticipated program of study, ethnicity, 

socio-economic status, high school grade point 

average (GPA), and source of first contact. 

Predictive analytics can also help institutions 
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identify and target marketing materials to specific 

high schools that yield high proportions of 

students most likely to enroll (or that the college 

would most like to target for enrollment). 

 

7. Other Opportunities for Predictive Analytics. 

Analytics can also be used to assist in the 

scheduling of courses and classrooms. With the 

advent of long-term student education plans, a new 

data source has been created that could be 

harnessed for scenario planning of course 

schedules for future terms. 

 

D) Issues faced in Education system.  

Following are several crucial issues faced in 

education systems. 

1. Drop-out rate – Students now-a-days are 

unable to meet the scheduled plan for the 

academics  

which results in increased dropping out from the 

current academic years for example unable to clear 

the exam? 

2. Resource utilization within an institute - This 

requires gathering real-life data through a 

communications channel and having the facility to 

store this data in various forms and types. 

Identifying which data belong to a particular 

category and maintaining it in the relevant 

repository or database is another challenging 

aspect. 

3. Decision prediction - University applicants 

have various options when it comes to the branch 

of study, courses, and programs in which they can 

enroll; this access to options creates confusion. 

Perfect prediction thus helps society by producing 

well-trained and skilled professionals to better 

serve societal needs. 

4. Missing Required Skill set for Recruitment - 

Companies and recruiters still find it difficult to 

find students equipped with the skills these 

organizations require. So, there is a need for a 

quality education system that can help planners 

design a curriculum focused on the demands of the 

future- workforce. 

5. Need of standardization of education system - 

It’s difficult to obtain best practices in online 

courses hence, to promote quality in online 

education, standardization is unavoidable. 

By analyzing current and historical facts to 

make predictions about the future, decision 

makers can take action and make decisions today 

to attain tomorrow’s goals. Predictive analysis is 

one way to effectively address these issues. 

Predictive analytics in educational systems 

comprises of following steps, as shown in Figure 1. 

 
Figure 1: The main steps for predictive analytics in 

educational systems. 

 

II. LITERATURE SURVEY 

Predictive analytics as a valuable tool [2] with 

which to engineer positive change throughout the 

student life cycle. As the cost to recruit a student 

rises, it becomes ever more important to retain 

students until they graduate, which will: 

1. Improve student learning outcomes. 

2. Improve retention and graduation rates. 

3. Improve the institutional return on investment 

(ROI) on recruitment costs. 

4. Increase operational efficiency. 

5. Help the institution demonstrate success in a 

key area of focus for accrediting agencies and the 

Federal government. 

6. Demonstrate positive efforts to other important 

entities (e.g., state legislatures that allocate 

funding to public schools, colleges and 

universities). 

In the era of big data,[1,7] the challenges of 

predictive analytics include the quality of the data, 

because the prediction model’s quality depends on 

it, the quantity of the data, because limited data 

provided during the training phase can make the 

analysis incapable of generalizing the derived 

knowledge when fed the new data; and the ability 

to satisfy analytical performance criteria—that is, 

results must be accurate and make statistical 

sense, and outcomes must be actionable—so that 

the analytics can identify the actual necessity for 

predicting an educational goal[4]. 
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III. PROPOSED WORK 

In order to apply predictive analytics in 

education system, we examine the following 

questions. 

We wanted to answer the following questions: 

•What will be the cutoff for the particular college 

with course-wise? 

• Which students will enroll in particular course 

programs? 

• What is current demand, which programs are 

trending, [4] which are becoming obsolete? 

•Which students are likely to drop out? 

•What will be the fees structure in the upcoming 

years? 

• What is the level of satisfaction of students in the 

current education system? 

• Which students will need assistance to graduate 

(future grade prediction)? 

To answer these questions, we applied predictive 

analytics. We based this work primarily on the first 

two categories: data mining and predictive 

modeling. We will execute predictive analytics 

according to the seven steps outlined in the below 

section. 

 

Predictive Analytics Process. 

Step 1: Define Project:  

It is must and required step where we need to 

define the project outcomes, deliverables, scoping 

of the effort, business objectives, identify the data 

sets which are going to be used. 

Step 2: Data Collection: 

Data mining for predictive analytics prepare data 

from multiple sources for analytics. It is the first 

and foremost step in the predictive analytics 

process. To plan for quality education, it is 

necessary that any analysis collect huge amount of 

educational data and focus on gathering 

knowledge that can improve future prospects of 

student. Educational data combine offline data, 

online interaction data which can be structured 

and unstructured data. Offline data includes 

learner/educator information, students’ 

attendance records, and student’s progress report. 

Online and interaction data would be distance and 

Web-based education, computer-supported 

collaborative learning, social networking sites and 

online group forums, email, chat transcripts, and 

so on. Collected data must be preprocessed—that 

is, cleaned, transformed, and integrated. 

Step 3: Data Analysis: 

Data Analysis is the process of inspecting, 

cleaning, transforming and modeling data with the 

objective of discovering useful information arriving 

at conclusions. 

Step 4: Statistics: 

Statistical Analysis enables to validate the 

assumptions, hypotheses and test them with using 

standard statistical models. 

Step 5: Modeling: 

Predictive Modeling provides the ability to 

automatically create accurate predictive models 

about future. There are also options to choose the 

best solution with multi model evaluation. The 

following models are most widely used for analysis 

of data. 

• decision tree—predicts categories of item class 

(supervised learning); 

• clustering—discovers data clusters 

(unsupervised learning); 

 

Step 6: Deployment: 

Predictive Model Deployment provides the option to 

deploy the analytical results in to the every 

day decision making process to get results, reports, 

and output by automating the decisions based on 

the modeling. 

Step 7: Model Monitoring: 

Models are managed and monitored to review the 

model performance to ensure that it is providing 

the results expected. 

IV. CONCLUSION 

We have discussed steps that need to be 

considered for enhancing the quality of education 

to sustain a nation. We have studied the process to 

help student to achieve success in academics by 

understanding the huddles such as critical issues 

and challenges of education—specifically, 

technical education and the role that predictive 

analytics which can play in order to address these 

issues. Factors such as miniaturization of various 

sensors, improved logging and tracking of systems 

and improvements in the quality and capacity of 

both disk storage and networks should be 

considered in future. 
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