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Student 
Performance
(Priority Courses)

• Significant increase in online 
student success rates 

• Gap between seated and 
online success rates closed

Fall

Spring



Part 1: What were the significant factors that affected 
online student success rates?

Statistical Models Performance Data

Neural Network 
Model

Decision Tree 
Models (2)

Regression 
Models (4)

Ensemble 
Model

Model 
Comparison Champion Model: Logistic Regression 

Model with forward variable selection 
method



Variables in the 
predictive model

Factors Statistically 
Significant ** 

* Lead_ins_certified: Primary instructor is certified in Online teaching

**Statistical significance: Likelihood that a relationship between two or more variables is caused by something other than chance.

Factors Affecting Success Rates



Part 2: 
Evaluating Causal Effect  

Research Question:
Is there a significant difference in the performance of 
students with similar characteristics who did 
(treatment) and did not (control) take eLearning 
Intro?



Steps – Propensity Score Matching

Analytical Question

Collect and Set up data

Calculate Propensity Scores

Treatment and Control Group 
Matching

Test Covariate Balance

Outcome Analysis

Yes

No



eLearning Intro Causal Effect  

1. Grades in all first online courses at WTCC
• Control (pre-ELI): 2014-2015   
• Treatment (completed ELI): 2015-2016 (ex. summer).

2. Propensity Score Covariates
a. Semester

• Match Fall-Fall, Spring-Spring
• Length (Full 16wks, 1st 8wks or 2nd 8wks)

b. Student Demographics 
• Gender, Age Group, Race/ethnicity, HS GPA, Pell Award

c. Course Characteristics
• Instructor, Faculty Status (FT/PT) 



Variable Distribution of the Population
ELI Subset - 2014 & 2015 First Online Enrollments (N=5669)

Tableau Dashboard Link: Variable Descriptives

Variable
Gender Female-58%, Male-42%
Race/Ethnicity WH-55%, BL-25%, HIS-9%
Pell Award Received Pell-56%
Full Time Faculty FT-68%
Semester Duration 98%-16weeks
Age Group ‘18 to 21’-57%, ‘22-34’-36%, ‘35-49’-4%
ELI Completed Completed ELI-53%

https://us-east-1.online.tableau.com/#/site/waketechnicalcommunitycollege/user/external/ssumithran@waketech.edu/workbooks


Covariate Balance Examples



Outcome Analysis ELI – Chi-squared test

ELI significantly improved student performance 

*P<.05



Research questions answered with 
matched sets

• Success Rates
– Did ELI significantly improve success rates of priority online courses? Yes
– Did ELI significantly improve success rates of all online courses? Yes

• Withdrawal Rates
– Did ELI significantly improve withdrawal rates of priority online courses? Yes
– Did ELI significantly improve withdrawal rates of all online courses? Yes
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