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About Rowan University
• Founded in 1923 as a teacher preparation college

• Academic degree programs include: 

85 Bachelor’s 

46 Master’s  

2 Professional  

6 Doctoral

• Fall 2019 student body 

Total: 19,618 

Undergraduate: 16,011 

Graduate: 2,417 

Professional/Medical: 1,190



Models at Rowan University
• Visual & Predictive analytics was first implemented 

at Rowan in 2013

• Total enrollment has increased by 47% since 2013

• Incoming First-Time UG class has grown to 67% 

from 1,618 to 2,695 students since 2013

• Different models developed at Rowan University
 Recruitment

 Admissions and scholarships

 Retention

 Graduation

 Various visual analytical tools to track student progress



Higher Education Funnel



Presentation Overview

1. Recruitment Model – Identify the target market 

to recruit the students and convert them to 

applicants

2. Admissions Model Quality & Enrollment –

Determine the probability of enrollment for 

each applicant 

3. Bottleneck Course Analysis – Determine the 

bottleneck courses in a program to help the 

students graduate on time

4. Attrition Model – Determine the probability of 

attrition from the first semester to the second 

semester



1.Recruitment Model
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Recruitment Model
Goal:

Identify clusters or segments based on historical 

data and use those to determine our targeting 

strategies for prospective students

Methodology used:

• Use visual analytics to understand historical 

trends and patterns

• Use K-means clustering 

• Create clusters or segments and use those to 

buy names from different sources



Recruitment Model

• K-means Cluster analysis



Recruitment Model
• K-means Cluster analysis

- Classified transfer students enrolled and not 

enrolled into 3 groups using k-means clustering

• Variables used for clustering 

- Transfer GPA

- Distance

• Variables used for understanding the clusters

- Credits transferred in 

- Age

- Days between application to enrollment

- Major

- Transfer Institution

- Scholarships offered 

- Number of first generation students



Recruitment Model



Recruitment Model

• Narrow down the target segments

• Classify the enrolled students in high, medium and low based on GPA

• Write a target population statement for each cluster, and have 

different marketing campaigns for each cluster based on distance, 

major, schools etc. 

• Similarly, analyze for students not enrolled, and understand the 

segments



2.Admissions – Quality & Enrollment Model
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Admissions Quality & Enrollment Model

Goals

• To identify the right transfer students

• Offer them right amount of scholarships

• Yield them

Methodology Used

• Use visual analytics to understand historical 

trends and patterns

• Use logistic regression for modeling

• Identify probability of enrollment for individual 

students and develop communication strategies



Admissions Quality & Enrollment Model

Enrollment Model

Outcome Variable: Chances of a student enrolling at 

Rowan University. Will receive a probability score

Some of the input variables

• Distance

• Number of credits brought in

• Institution transferring from

• Previous degree

• Gender

• Major

• Some financial aid variables



Admissions Quality & Enrollment Model

Quality Model

Outcome Variable: Likelihood of a student graduating on 

time at Rowan University. Will get a probability score. 

Calculated based on the number of credits brought in, 

expected graduation time and actual graduation time

Examples of input variables

• Department

• Institution transferring from

• Gender

• College

• Credits transferring

• Days between app to enroll

• Age

• Transfer GPA

• Major

• Need



Admissions Quality& Enrollment Model

To identify the right transfer students – Achieved by 

analyzing historical data by reviewing student yield, 

and graduation rates and building regression 

models

Offer students the correct amount of scholarship 

funds –

Review the current distribution of scholarships, and 

fit them to the model. Identify the correct amount 

based on the distribution of students in each decile 

and the given budget. Decide which deciles to 

target. 

Yield them – Monitor the yield and improve 

communication in the highly ranked deciles to 

improve the yield



Admissions Quality & Enrollment Model

Logistic Regression

Predicted Y lies within the 0 or 1 range



Admissions Quality & Enrollment Model
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Prepare the 

data 

Build quality 

model and  

enrollment model

Validate the 

Models and 

Simulate 

Scenarios

Implement the 

models and offer 

scholarships

Visualize the data 

and make sure 

the yield is 

improving

Push data to 

banner

Communicate 

and send letters 

to Students 

through Slate



Admissions Quality & Enrollment Model

Implementation



Admissions Quality & Enrollment Model
Implementation



3. Bottleneck Course Analysis
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Bottleneck Course Analysis

Goals

• Visualize the sequence of courses that students take in a 

specific program

• Visualize the effect of grades in one course, on the courses 

that follow that

• To identify the courses that effect the graduation time of 

students

• To tighten, or relax the prerequisite requirements based on 

the model recommendations

• To provide enough information to the advisors about the 

courses that the student has taken in the past, and the 

chances of that student getting a bad/good grade in the 

courses yet to be taken



Bottleneck Course Analysis

Methodology Used

• Chord Diagrams

• Logistic Regression

• Apriori Model



Bottleneck Course Analysis

• Look at magnitude of a flow from point A to point B

• Visually pleasing

• Can handle cyclic bidirectional flows A to B to A

Chord Diagram



Bottleneck Course Analysis

Chord Diagram

• Chord Diagram used to show the sequence of 

courses that students take and grades they get. 

• Visualize the effect of grades in one course, on the 

courses that follow that

• Since students can take courses out of order, there 

can be bidirectional flows. 

https://rowan.shinyapps.io/Major_Pathways_

Chord_Diagram/

https://rowan.shinyapps.io/Major_Pathways_Chord_Diagram/


Bottleneck Course Analysis

Logistic Regression

• To identify the courses that affect the graduation 

time of students

• To tighten or relax the prerequisite requirements 

based on the model recommendations



Bottleneck Course Analysis

Logistic Regression Response Variable: 

Not Graduate on time – 1;

Graduate on time - 0Suggested variables by analytics

Variables included in the final model

<B- is bad grade

>=B- Is good grade



Bottleneck Course Analysis

Logistic Regression

Percentage contribution of variables

Coefficients and P-values



Bottleneck Course Analysis

Apriori Algorithm

• If a student earns a poor grade in a course, 

what is the chance of that person getting a 

good or poor grade in the following courses?

• How are the course grades affecting the future 

courses?

• Does it match the prerequisites that the 

program has set?

• Compare with their current required courses to 

see if the pre requisite grades has to be 

lowered or increased



Bottleneck Course Analysis

This says how popular an item is, 

as measured by the proportion of 

transactions in which an item 

appears.

This says how likely beer is purchased when item 

apple is purchased, while controlling for how popular 

beer is. Lift should be greater than 1

Source: http://www.kdnuggets.com/2016/04/association-rules-apriori-algorithm-tutorial.html

• Used generally to predict which items are bought together

For ex: Beer-Chips

Laundry detergent-Dryer sheets

• Can we adapt that to courses to see which courses and grades usually 

occurs together for a person?

This says how likely item Beer is purchased when 

Apple is purchased? This does not account for how 

popular the item is. It may misrepresent the 

relationship. 

Apriori Algorithm



Bottleneck Course Analysis

● Apriori will give an antecedent and consequent along with 

confidence, support and lift 

● It will tell us which courses-grades combination occurs often 

and likely to occur



4. Fall to Spring Attrition Model
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Fall to Spring Attrition Model
Goals

1. Determine the probability of attrition from the 

first Fall to Spring semester

2. Increase the retention rates and help students 

graduate on time

Methodology Used : Logistic Regression

Variables Used

1. Unmet need

2. SAT

3. Scholarship received

4. High School GPA

5. Days between app to enroll & App to deposit

6. Residency

7. Program 

8. Cost of attendance



Fall to Spring Attrition Model



Fall to Spring Attrition Model



Questions?
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