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Welcome  
“Prescriptive Analytics for Student Success in the Era of Optional Testing”

The Academic Challenge Without ACT and SAT Test Scores

I. How Do We Know Which Math Course A Student Should Be Placed?

II. How Do We Know If A Student Is Prepared For STEM Programs?

III. How Do We Know The “Overall” Preparedness For College?

IV. Does The High School GPA “Alone” Answer The Above Questions?



PROJECT BACKGROUND 

HISTORICAL RETENTION



Student Success 
Defining A Student As “At Risk” For Modeling



Student Success 

Project Description

• Develop a model to predict FTFTF who are “At Risk” to succeed

• Identify and develop interventions to promote student success

• “At Risk” is defined by their ability to maintain good academic standing

• The objective was to improve student success and WAS NOT about who to recruit



Student Success 
Defining “At Risk” For Modeling

All Types Of Students Arrive In The Fall

Some Are Prepared For Success

Some Are Not Prepared For Success



Student Success 
How Do We Make Success Happen For The “At Risk” Student? 



Student Success 
Defining “At Risk” For Modeling

Mathematically Thinking

STUDENT SUCCESS = FUNCTION ( RISK)

RISK = FUNCTION (STATISTICAL VARIANCE) 



Student Success 
Defining “At Risk” For Modeling

Mathematically Thinking

• REVEREND JOHN VENN (1894 – 1923) 

PHILOSOPHER, MATHEMATICIAN AND PRIEST 

HE THOUGHT IN TERMS OF FREQUENCY THEORY OF PROBABILITY

• REVEREND THOMAS BAYES (1701 – 1761) 

• PHILOSOPHER, STATISTICIAN AND MINISTER 

• HE THOUGHT IN TERMS OF CONDITIONAL PROBABILITY 



Student Success 
Defining “At Risk” For Modeling

Mathematically Thinking – Skew Left (Lower HSGPAs)



STUDENT SUCCESS 
DEFINING “AT RISK” FOR MODELING THE DISPERSION ABOUT THE MEAN 

MATHEMATICALLY THINKING



STUDENT SUCCESS 
DEFINING “AT RISK” FOR MODELING THE DISPERSION ABOUT THE MEAN 

MATHEMATICALLY THINKING



Student Success 
Defining “At Risk” For Modeling The Dispersion About The Mean 

Mathematically Thinking



Student Success
“Building The Analytical Dataset ~ Including Variables and Data Mining Counts”

❖ Key Variables In Dataset: FTFT Freshman From Fall 2015 to Spring 2019, Terms at WCU, Retention One Year 
Later, WCUFallGPA, WCUSpringGPA,  Residency, NC Students,  HS ACT Scores, HS SAT Scores, HS 
Unweighted GPA, DPI High School Rankings, DPI HS Average ACT, DPI HS SAT Average, Other DPI Data, 
Student Race, Gender, Age, Parent AGI, Student Loan Debt, Pell Grant Data, Financial Need, EFC, Number of 
Family Members In College, WCU Hours Taken, WCU GPA After First Semester, ASP Flag, Honors Student 
Flag, Military Flag, Plus many Other SDM Variables and I Created New Variables

❖ Analog FTFTF Cohort Years Fall2015 to Fall2016 Fall2016 to Fall2017

Fall2017 to Fall2018
Fall2018 to Fall2019

❖ Count of Distinct Students 7,635 (Filtered)

❖ Count of Distinct NC High Schools 225 (Filtered More For At Least 10 Students) 

❖ AGI Average $88,105

❖ High School Unweighted GPA 3.32

❖ WCU Average Fall GPA 2.93



Student Success 
Data Mining

Simple Statistics By Filtered NC High Schools 

(Note: Number High Schools = 225 )



Student Success



• It Appears That High Schools Differ Regarding WCU Student Success

• Test Scores Are More Predictive Of WCU Success Than High School GPA

• Family Economics Is Correlated With WCU Student Success

Student Success 
Data Mining



“CATIREAM”
(CATAMOUNT INSTITUTIONAL RESEARCH ENROLLMENT 

ADJUSTMENT MODEL)

• Predicts first semester GPA for each new FTFTF 
• Assigns a risk score to each student (probability of 

retention)



FACTORS FOR RETENTION AND GRADUATION

WCU Four Year Graduation

Academic 
Performance 

Factor

High School 
Factor

Family 
Factor

Student Success 
CATIREAM

RETENTION HAS THREE INFLUENCERS (SDM RELATED)



FACTORS SOURCE DATA

NOTE: STUDENT DATA MART (SDM) WAS USED BECAUSE IT IS SCRUBBED, CLEANED, VALIDATED AND FROZEN 

Family Factor

NC DPI High Schools

SDM Family AGI 

WCU FTFTF Retention

High School Factor

NC DPI High Schools

SDM High School GPA

Academic Performance Factor

SDM Test Scores 

SDM High School GPA



THE CATIREAM MODEL
“STUDENT SUCCESS USING FACTOR ANALYSIS AND PATH MODELING”



THE CATIREAM MODEL
MODEL TEST OF RANDOM SAMPLE OF FTFTF FALL 2018

MODEL FOUND 59 OF THE 91 STUDENTS



THE CATIREAM MODEL
MODEL TEST OF RANDOM SAMPLE OF FTFTF FALL 2018



CATIREAM 

MODEL

PHASE TWO:  

SPRING 2022 SURVEY  

RESPONSES 1,144



CATIREAM 

MODEL

PHASE TWO:  

SPRING 2022 SURVEY 

RESPONSES 1,144



THE CATIREAM MODEL
PHASE TWO 

SURVEY DATA (SPRING 2022  ~ SURVEY RESPONSES 1,144)





THE CATIREAM MODEL
PHASE TWO 

IMPLEMENTED FOR FALL 2023



THE CATIREAM MODEL
PHASE TWO 

IMPLEMENTED FOR FALL 2023



THE CATIREAM MODEL
PHASE THREE:  ALEKS MATH PLACEMENT (SUMMER 2022)



THE CATIREAM MODEL
PHASE THREE:  ADDING ALEKS MATH RESULTS (SPRING 2023)



THE CATIREAM MODEL
PHASE THREE:  ADDING ALEKS MATH RESULTS (SPRING 2023)

SUCCESS!!!



THE CATIREAM MODEL
PHASE FOUR:  MODELING WITHOUT TEST SCORES

NEW ALGORITHMS

• HIGH SCHOOL UNWEIGHTED GPA PER STUDENT

• FTFTF WCU GPA

• HIGH SCHOOL HISTORICAL GPA AVERAGE FOR ALL ENROLLED FTFTF

• HIGH SCHOOL SUCCESS AT WCU – WCU GPA HOW WELL DID THE STUDENTS 

PERFORM IN FIRST YEAR

• Z – SCORES FOR STUDENTS WITHIN THE HISTORICAL PERFORMANCE OF 

THEIR HIGH SCHOOL

• ALEKS OUTCOMES

• STUDENT SUCCESS SURVEY OUTCOME



THE CATIREAM MODEL
CLOSING THOUGHTS

NEXT STEPS FOR WCU

• IMPLEMENT PILOT USI 130 STUDY TO INCLUDE MODULES FOR 

PLANNING SKILLS 

• IMPLEMENT PLAN TO PILOT A NON - STEM ALEKS 

• EVALUATE FALL 2023 FTFTF STUDENT SUCCESS SURVEY DATA

• REWORK CATIREAM MODELS SUBSTITUTING ALEK AND STUDENT 

SUCCESS DATA FOR TEST SCORES

• WORK WITH STUDENT SUCCESS AND I-T TO LEVERAGE LMS DATA



Thank you for attending the 2023 NCAIR 
Annual Conference!

There’s a QR code in your program for a conference evaluation 
form.  You’ll also get an e-mail following the conference with a 

link to the form, which will be available until 4/18.

Please take the opportunity at your earliest convenience to let the 
planning committee know your thoughts about this year’s 
conference and where you would like to meet next year.  


