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Session Outcomes

Welcome to our presentation. We are excited to share our experience developing a dataset for advanced 
analytic applications. Our goal is to bridge the gap between the Early Momentum Metrics (EMM) framework 
and practical data implementation, focusing on increasing student success.

One Two

Explain the Early Momentum Metrics (EMM) 
Framework and its significance in predicting long-
term student success in higher education.

Analyze the process of designing and constructing 
an EMM-based dataset for advanced analytics 
applications.
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Meet Nolan
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Early Momentum Metrics List - General
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Earned 6+ college credits in first term

Credit Momentum Earned 12+ college credits in the first term 

Earned 15+ college credits in the first year

Earned 24+ college credits in the first year

Earned 30+ college credits in the first year

Gateway Course Momentum Completed college math in the first year

Completed college English in the first year

Completed college math & English in the first year 

Term Momentum Persisted from the first term to the second term

College credit pass rate

Attempted 15+ credits (any level) in the first term 

Attempted 30+ credits (any level) in the first year 

Program Momentum Earned 9+ credits in major subjects in the first year



EMM: 
4-yr. 

College 
Students 

Key 
Findings
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Belfield, C., Jenkins, D., & Lahr, H. (2016). Momentum: The academic and economic value of a 15-credit first semester course load for college students in 
Tennessee (CCRC Working Paper No. 88). New York, NY: Columbia University, Teachers College, Community College Research Center.

After six years, first-year momentum students:

• Earned 27 more credits 

• Nineteen percentage points more likely to earn a degree or 
certificate (57% versus 38%) than non-momentum students. 

•  Paid 20% less per degree in tuition and fees. 

• College expenditures were 23% less per degree for first-year 
momentum students. 

• First-year momentum students generated on average $4,890 
more in tuition and fees than non-momentum students.



Early Momentum 
Metrics List - STEM
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Fink, J., Myers, T., Sparks, D., & Jaggars, S. S. 
(2021). Toward a practical set of STEM 
transfer program momentum metrics 
(CCRC Working Paper No. 127). Community 
College Research Center. (page 17)

STEM Momentum

Completed calculus credits in year 1
(Any calculus course)

Completed calculus foundation credits in year 1
(Precalculus/College Algebra)

Completed STE foundation credits in year 1
(Intro to Chem, Bio, Physics)

Completed STE pathway credits in year 1
(Chem, Bio, Physics)



EMM Logic Model – Student Success Framework
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Resources Activities Outputs Short-term Mid-term Long-term

Stable Finances

Qualified 
Personnel 

Strong campus 
partnerships

Safe, suitable 
facilities

High-Impact 
Teaching 

Practices (HIP)

Holistic Student 
Supports

Professional 
Development

Continuous 
Improvement

EMM: Increase 1st term 
Momentum

EMM: Increase 1st year 
Momentum

UNC Perf. Metric: 
Increase Degree 

Efficiency UNC Perf. Metric: 
Increase 4-yr. 

Graduation

UNC Perf. Metric: 
Reduce First-time 

Student Debt

UNC Perf. Metric: 
Reduce Transfer 

Student Debt

WCU Policy: On-campus Housing

EMM: College Credit Pass Rate

Department 
Inputs 
within the 
EMM 
Framework

 (e.g. # HIP 
courses)

TBD

Earn 12+ credits

No course 
withdrawals

Attempt 30+ 
credits (any level)

Return next term

Earn 9+ credits in 
major subjects

Complete college 
math & English

Maintain Good 
Academic 
Standing

Continuous 
enrollment

Remain enrolled in 
initial career 

choice

Submit FAFSA 
on-time

No non-payments

IF YOU HAVE THESE AND DO THESE THINGS   THEN IN 1ST YEARYOU WILL GENERATE THEN MAINTAIN THIS IN 4 YRS.



EMM Framework Retention Dashboard



EMM Framework Analysis
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EMM Spring Progression Fall 
Retention

Yes Yes

First Term Calc 1 Success or Prior Credit 92.6%

(149)

77.7%

(116)

*t1 and t2 Did not attempt Calc 1 68.4%

(190)

48.9%

(93)

CET FTFTF Fall 2019-2022 Cohort Retention (n=413)
Term 2: 80.8%                  Term 3: 61.9%           

*74 new CET students failed or withdrew from Calc 1



EMM Framework in Action
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CET FTFTF Fall 2019-2022 Cohort Retention 
Overall (n=413)
Term 2 Progression 80.8% 
Term 3 Retention 61.9%
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Term Scaffolding
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Student Term_1 Term_2 Term_3 Term_4 Term_i

Nathan Summer 
2020

Fall 2020 Spring 
2021

Summer 2021 Term
i



Expanding Sources
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Varying levels of detail. Same level of detail.



Career Feed Aggregation
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Source tables that have a student 
and term level of detail are 
straightforward pivot table 
aggregations. 



Course Feed Aggregation
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Source tables that have more level 
of detail than student and term 
need well defined aggregations. 

Evidence based variable inclusion.



Simple Joins
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Source tables that have more level 
of detail than student and term 
need well defined aggregations. 



Population Assignments
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Group A: On Campus Housing first two academic years. 

Group B: On Campus Housing first academic year only.

*Both populations have similar enrollment pattern.



Cumulative Earned Hours , Fourth Term

Designing an Early Momentum Metrics Dataset to Improve 
Student Success 23



Cumulative GPA, Fourth Term
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Summary

1. Machine Learning Ready Dataset
2. Scalable/Modular Design

3. Common language for sharing 
results
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Common Language 
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