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Gateway Courses
Many students take gateway courses. 

These are the courses we identified at Arkansas Tech 
University:

ACCT 2003  Accounting Principles I 

BIOL 1014 Principles of Biology

HIST 1903 Survey of American History

MATH 1113 College Algebra

PSY 2003 General Psychology



DFWI Rates

Many students do not do well, for example:

Course DFWI Rate

ACCT 2003 54.0%

BIOL 1014 30.9%

HIST 1903 33.5%

MATH 1113 38.5%

PSY 2003 24.6%



Performance

We can easily compute the percentage of students in 
each of the gateway courses who received a grade of 
DFW or I.

It tells us two things: 

1. The percent of those students who were 
unsuccessful, and, by subtraction, 

2. The percent of those students who were 
successful



Autopsy Data

▪ We could easily look at other aspects of the 
success or failure rate by gender, ethnicity, 
family income, etc.

▪ This type of information is good to know and 
often extremely helpful.  

▪ However, it does not inform our actions, it only 
confirms what happened to this group of 
students. It is sometimes called autopsy data.



Predictive Analytics Defined

• Predictive analytics encompasses a variety of 
statistical techniques from predictive 
modeling, machine learning, and data 
mining that analyze current and historical facts to 
make predictions about future or otherwise 
unknown events.

Nyce, Charles (2007), Predictive Analytics White Paper(PDF), American Institute for Chartered 

Property Casualty Underwriters/Insurance Institute of America, p. 1

https://en.wikipedia.org/wiki/Predictive_modelling
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Prediction
http://www.aicpcu.org/doc/predictivemodelingwhitepaper.pdf


Predictive Analytics Potential

▪ The previous data can clearly answer which 
students failed and which students succeeded.

▪ Predictive analytics allow us to ask a different set 
of questions (Instead of “what did happen?” we can 
ask “what might happen?”) 

▪ For Example:

▪Are there identifiable characteristics of students 
that would allow us to predict which students will 
succeed or fail?



Targeted Services

▪ If we knew in advance which students are going 
to succeed or fail, could we do something 
differently? 

▪ Could we tailor services for those students 
predicted to be unsuccessful?

▪ Could we require those predicted to be 
unsuccessful to receive additional help? (study 
labs, corequisite courses, etc.)



Targeted Services Continued

▪ Could we reduce the amount of resources necessary 
if we know in advance which students and how 
many truly need the service?

▪ Could we use the results to refine our model 
and/or to identify more specifically why those 
students failed?

▪ How accurate would the model need to be?
For example:



Overall Classification Table (Without “W”)

Predicted

Outcome 

Fail

Predicted 

Outcome

Pass Total Overall Accuracy

Actual 

Outcome 

Fail

309 (TN)

(74.5%)
254 (FP)
(9.7%)

563 (TN + TP)/ Total

Actual 

Outcome 

Pass

106 (FN)
(25.5%)

2354 (TP)

(90.3%)
2460

(309+2354)/3023 =

(2663)/3023 =

Total 415 2608 3023
88.1%

Correctly Classified



Effective Use of Data

▪ By asking these types of questions, we are moving 
from displaying data, and confirming what 
happened, to potentially making use of data.

▪ Answers to these questions could inform our 
actions and help us assist more students in being 
successful.



Predictive Analytics On a Budget 

▪ Does this mean I need an expensive software 
package to use predictive analytics?

▪No. You start by asking a different type of question 
and using whatever tool(s) you have available to 
help you answer the question.

▪ For Example: The previous results were from a 
discriminant analysis model to predict success in 
Gateway courses.  It was done with SPSS which is 
usually available on a college or university campus.



Which Statistical Techniques

▪ Is there a specific statistical technique I should use?

▪ Using the earlier example of identifying which 
students are likely to succeed or fail, you could use 
structural equation modeling, or logistic 
regression, or discriminant analysis, or any of 
several other statistical techniques.  

▪ The tool and the approach depends on the question 
to be answered and the type of data available 
for analysis.  



Analytics Process Collaborative

▪ In most cases, it should be the tool that is 
available, easiest to use, and easiest to explain 
to others.

▪ The move from descriptive analytics to predictive 
analytics is both a process and a mindset change. 
You can start small and grow into it.

▪ Helping you make those changes, and sharing 
expertise in doing so, is the purpose of the new 
JNGI Analytics Process Collaborative.


