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 Predictive Risk Modelling (PRM) is used to identify students at risk of 
course non-completion in the first year and non-retention in the second 
year at university.

 Two purposes of this study:

1. To explore the practicality of using PRM to intervene on vulnerable 
students when they first arrive at university. 

2. To estimate the specific factors that are particularly predictive of 
these poor early outcomes. 

 This analysis utilises conventional administrative data routinely 
collected as part of the admissions process.

Presentation Overview



 Extensive empirical literature on the potential determinants of poor 
university outcomes.  See our paper for more details.

 We contribute to this literature in a number of ways:

1. We have access to a wider range of individual, course and 
programme characteristics. 

2. We apply formal Predictive Risk Analysis to both course non-
completions and student non-retention. 

 Maximum likelihood probit analysis is used to estimate the probability of 
course non-completion in the first year and student non-retention in the 
second year.  We use out-of-sample analysis to validate the effectiveness 
of this risk tool.

Literature Review



 Administrative data were taken from 2009 through 2012 on all students 
enrolled in a bachelors degree programme for the first time.

 Full sample has 18,638 individual and 101,948 course-specific 
observations.

 The sample is randomly split between equal-sized ‘estimation’ and 
‘validation’ samples. 

 Table 1 provides descriptive statistics on the range of data available for 
this analysis.

The Data





















 Show that PRM is more predictive of course non-completions than the 

current tool based on a first-year student survey. Our PRM was 46.5% 

and 53.4% more ‘target effective’ for the top decile and top two deciles, 

respectively.



Overall Conclusions

 Experimented with feasibility of using a Predictive Risk Model to 

identify students at risk of both course non-completions in the first year 

and non-retention in the second year at university.

 Found it to be both target and cost effective.  

 More work can be done in this area.  This includes improving access to 

data on a number of fronts (e.g., personal and family backgrounds and 

more refined NCEA results).

 The implementation of this predictive risk tool is the next step.  Need to 

work through the various administrative and ethical issues in this area.  

Evaluation of any resulting interventions in another step in this project.



Extension #1

 Use improved NCEA data, and restrict sample to those with NCEA 

Level results.  Current ‘Rank Score’ is positive and statistically 

significant.  

 However, based on an arbitrary index (top 80 credits: 4=excellence, 

3=merit, 1=achieved).  If the goal is to use this NCEA information to 

predict first-year paper completion outcomes, this Rank Score should 

be computed differently.  Regression analysis supports excellence and 

merit credits having the same value (double that of achieved credits).  

Furthermore, all NCEA credits are predictive.  Show that a revised 

Rank Score would greatly improve its predictive power.  

 Need to redo this analysis with letter grades from these papers.  If the 

goal is to predict first-year paper grades, how would this change the 

ideal index?



Extension #2

 Emphasis on understanding the ethnic differences in paper completion 

rates and grade outcomes.  Why do Maori and Pasifika students have 

worse outcomes than other ethnic groups?  We’ll use modern 

econometric and decomposition techniques to estimate the extent to 

which these ethnic gaps can be explained by school deciles, NCEA 

results, entrance types, gender and age at enrolment, and enrolment 

characteristics (e.g., part-time vs. full-time study, and choice of degree 

programmes).  

 Test whether the importance of these factors vary by ethnic group. 

Extensions would look at specific exam results (e.g., the importance of 

literacy and numeracy results), and the possibility of merging this with 

the IDI where we could get better measures of school and household 

background factors. 


