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INTRODUCTION

The continued adoption of technologies in
higher education, such as the use of
Learning Management Systems (LMS) (e.g.
Canvas, Blackboard, Brightspace, etc.) and
Student Information Systems (SIS) (e.g.
Banner, Workday, PeopleSoft, etc.) to
Increase student engagement and expand
education beyond traditional learners
regardless of age, ability, or location, has
increased the amount of learner data
generated as students and instructors
interact with such platforms. Predictive
Analytics can derive insights from this data
to improve student performance through
adaptive learning, predictive modeling, and
social network analysis?®

Predictive Analytics employs a combination
of techniques to draw inferences about
uncertainties through the assessment of
historical data aimed at discovering
patterns that can be used to predict future
trends. In the higher education context, the
interest of measurement may vary and can
include but is not limited to student
academic success, instructional styles,
course delivery methods, and faculty
retention

Higher education institutions are embracing data-informed strategies to improve student
outcomes. Predictive Analytics, powered by artificial intelligence (Al), offers a
transformative approach to identify trends, intervene early, and support at-risk students to
improve academic outcomes.

FOUR MAIOR GATEGIIIIIES OF PREDICTIVE ANALYTICS USAGE

Identify atrisk students needing intervention and alert
professional staff and faculty. Interventions such as
tutoring, meeting with an adviser, mentorship, providing
mental health counseling, financial support,
transportation, and shelter

Early Alert Systems
(EAS)

Predict student performance in courses
or majors & suggest paths where
students are likely to succeed.

Recommender
Systems

Forecast class sizes to help institutions
budget for financial aid and anticipate

Enroliment

Management

resource needs.

Provide individualized learning paths, feedback, and
learning resources through data mining of student
progress, interactions, and performance

Adaptive
Technologies
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ETHICAL PREDICTIVE ANALYTICS: PILLARS OF PROGRESS

When predictive analytics is implemented responsibly and ethically, it shifts decision-making from

reactive to proactive, ensuring timely and targeted support for students.

Ethical Foundations
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Define goals, stakeholder
engagement, plan for impact & risk
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Personalized support and
monitor equity and outcomes

Test fairness,
ensure explainability

Build data systems, change
management, and staff training

Audit data completeness,
security, and cleaning

Transparency & Explainability

111l Data Governance & Security
B & B Stakeholder Engagement
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Top Algorithms in Educational Predictive Modeling

Random Forest (20.0%)
Gradient Boosted Machines (20.0%)
Support Vector Machines (SVM) (15.0%)

Decision Trees (DT) (15.0%)

DT-Quest Algorithms (10.0%) €l
Deep Learning (Neural Networks) (10.0%)
Naive Bayes (5.0%)

K-Means Clustering (5.0%) € Wi

PRACTICAL APPLICATIONS

Course Signals (EAS) - Purdue University: Used a
predictive student success algorithm to provide real-time
feedback, resulting in a 10.37% increase in As and Bs and a
6.41% decrease in Ds and Fs among users?.

Temple University (EAS): Implemented analytics to identify
likely dropouts, finding correlations with maximum grant
recipients persisting at higher rates?.

Degree Compass (Recommender System) - Austin Peay

State University (APSU): Guides students in selecting courses
relevant to degree pathway: 4% increase for Pell grant recipients
in passing grades?.

Intellipath (Adaptive Technology) - Colorado Technical

University: Used to identify learning gaps and present
information to individual students, improving grades, retention,
and engagement?.
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