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1. Introduction 

An English 100 level course is a requirement for UH-Hilo Freshmen.   It includes ENG100 
(Composition I), ENG100T (Composition with Tutorial), and ENG100H (Honors Expository Writing, added 
in academic year 2010) (http://hilo.hawaii.edu/catalog/eng-courses.html).  Depending on the results of 
placement instruments, freshmen are placed in one of the classes.   

The purpose of this study is to measure the impact of ENG100 level courses on freshman 
retention and their 6-year graduation rates.   This study used two cluster classification decision-making 
predictive models (logistic regression, and decision tree) to identify the important factors, and build 
comprehensive profiles of students’ success, and school policy effectiveness.   

This study incorporated University of Hawaii’s freshman tracking cohorts with student’s 
demographic, course, and outcome databases.  For freshmen retention, we use academic year 2005-
2013 cohorts, and for 6-year graduation, we use academic year 2005-2008 cohorts.  The major 
independent variables include: level of ENG100 course, final grade, college GPA, earned semester hour, 
SAT Verbal (or ACT English) score, high school GPA, gender, STEM major, native Hawaiian, and Pell grant 
status.  Since college GPA, earned semester hour, SAT Verbal (or ACT English) score, and high school GPA 
are continuous variables, and we use Optimal Binning method to estimate their optimal cutoff points 
with respect to earnings and 6-year graduation.  The target variable in the retention model is freshmen 
first year retention, and target variable in the graduation model is freshman cohort’s 6-year graduation.  

 

 

 



Below is a list of predictor variables used in the full model specification.   

 

 

 

2. Impact on Retention 

Logistic regression is a type of regression analysis used for predicting the outcome of a 
categorical dependent variable based on one or more predictor variables.  It is similar to a linear 
regression model but is suited to models where the dependent variable is dichotomous.  Logistic 
regression measures the relationship between a categorical dependent variable and one or more 
independent variables, by using probability scores as the predicted values of the dependent variable.  
Logistic regression coefficients can be used to estimate odds ratios for each of the independent 
variables in the model.  That is, they are used in estimating empirical values of the parameters in a 



qualitative response model.   Logistic regression has been the most widely used analytic tool in the 
institutional research literature. 

In the full model specification, we use freshmen first year retention as target (dependent) 
variable.  The input (independent) variables include level of ENG100 course, final grade, college GPA, 
earned semester hour, SAT Verbal (or ACT English) score, high school GPA, gender, STEM major, native 
Hawaiian, and Pell grant status. 

The classification table and best-fit model specification are listed below.  Most of the estimated 
model coefficients are strongly statistically significant while gender, Pell grant status, native Hawaiian, 
and STEM indicators are insignificant. 

 

 

 



 

 

We calculated model predictor importance ranking to measure the most important factors 
affecting freshmen retention (see below).  The predictor importance was a method developed in recent 
years by computing the reduction in variance of the target variable to each predictor, via a sensitivity 
analysis (Andrea Saltelli, 2002.  Making best use of model evaluations to compute sensitivity indices.  
Computer Physics Communications, 145:2, 280-297).   



 

 

Major model findings. 

 Final grades of the ENG100 level courses shows the strongest effect on the first-time freshmen’s 
retention.  Students with better grades have better chance to be retained; 

 Current earned semester hour shows the second strongest effect on first-time freshmen’s 
retention.  Freshmen with higher earned semester hours are more likely to stay; 

 Level of ENG100 course is the third most important factor affecting first-time freshmen’s 
retention.  Students who took ENG100H have the higher retention rate; 

 College GPA, high school GPA, SAT Verbal (or ACT English) score are also important factors 
affecting first-time freshmen’s retention; 

 This Logistic Regression model was able to validate and predict with over 77.6% accuracy for 
overall first-time freshmen at UH-Hilo.   

 



We also build decision trees to examine impact of ENG100 level course and grade on UH-Hilo’s 
first-time fresnmen retention (see below).   We can see that 78.8% students with final grades A, B and C 
come back for the second year while 71.7% students with fail grade dropout. This pattern is true for 
both ENG100T and ENG100 courses while almost all students from ENG100H class come back for second 
year. 

 

 



 

 

 

 

 

3. Impact on 6-Year Graduation 

By using the same dataset, and we are able to examine the impact of ENG100 level course on 
UH-Hilo 2005-2008 first-time freshmen cohort’s 6-year success: graduation.   We focus on ENG100 and 
ENG100T courses since ENG100H wasn’t offered during this time period (ENG100H was started in 
academic year 2010).  In the full model specification, we use 6-year graduation as target (dependent) 
variable.  The input (independent) variables include level of ENG100 course, final grade, college GPA, 
earned semester hour, SAT Verbal (or ACT English) score, high school GPA, gender, STEM major, native 
Hawaiian, and Pell grant status. 

The classification table and best-fit model specification are listed below.  Most of the estimated 
model coefficients are strongly statistically significant while gender, Pell grant status, native Hawaiian, 
and STEM indicators are insignificant. 



 

 

 

 

 

We calculated model predictor importance ranking to examine the most important factors 
affecting freshmen cohort’s 6-year graduation (see below).   



 

 

Major model findings. 

 Final grades of the ENG100 level courses shows the strongest effect on the first-time freshmen’s 
6-year graduation rate.  Students with better grades have better chance to graduate within 6 
years.  This is consistent with the retention model’s finding while the effect is much stronger 
(52% of the total importance vs 35%); 

 College GPA shows the second strongest effect on 6-year graduation rate.  Students with better 
GPA are more likely to graduate within 6 years; 

 High school GPA is the third most important factor affecting 6-year graduation rate.  Students 
with better high school GPA are more likely to graduate within 6 years; 

 Current earned semester hour, SAT Verbal (or ACT English) score are also important factors 
affecting first-time freshmen’s 6-year graduation rate; 

 It’s interesting to notice that the level of ENG100 course is still an important factor but not as 
much as it was in the retention model; 

 This Logistic Regression model was able to validate and predict with over 63.8% accuracy.   



 

We also build decision trees to examine impact of ENG100 level course and grade on UH-Hilo’s 
first-time fresnmen’s college success: 6-year graduation (see below).   We can see that students with 
final grades A had the highest 6-year graduation rate (65.9%), followed by final grades B and C, while 
students who failed the class were most likely unable to graduate in 6 years. This pattern is true for both 
ENG100T and ENG100 courses. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Summary 

 

The purpose of this study is to measure the impact of ENG100 level courses on freshman 
retention and their 6-year graduation rates.   This study used two cluster classification decision-making 
predictive models (logistic regression, and decision tree) to identify the important factors and build 
comprehensive profiles of students’ success, and school policy effectiveness.   The estimation results of 
logistic regression, and decision tree were consistent in overall predictive accuracies, and predictor’s 
importance ranking.  As we can see from the following table, the factors affecting both first-year 
retention and 6-year graduation the most are:  Final Grade of ENG100/100T/100H, First-Year Semester 
Hour, English Course Level (ENG100/100T/100H), First-Year GPA, High School GPA and SAT.   

By comparing the first-year retention model and 6-year graduation model, we find several 
interesting empirical evidences: 

 Final grade (A,B,C,…,Fail)  is much more important than the course level students took (ENG100, 
100T, or 100H).  Especially in the longer term (6-year graduation vs first-year retention), it’s the 
final grade matters much more to students’ success than the course level they took (ENG100, 
100T, or 100H); 

 In the longer term (6-year graduation vs first-year retention), students’ first-year GPA and high 
school GPA become better indicators of their college success.  Their shares of importance are 
double (from 7.3% to 15.5% for first-year GPA, and from 6.9% to 14.7% for high school GPA, 
respectively) ; 

 Overall, students with better grades in ENG100/100T/100H have better chance to be retained 
for the second year, and graduate within 6 years.   

 Improvement in UH-Hilo student’s success in ENG100/100T/100H can significantly improve their 
success in first-year retention and 6-year graduation. 

 

 


