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Who We are  

Orange County Campus 

Ontario Campus 

Miami Campus Los Angeles Campus 

Los Angeles Campus 
North Hollywood 

Dallas Campus 

West Coast University is a multi-state and multi-campus  offering and 
delivering health care education  



Who We are  

Undergraduate and Graduate Programs: 
  
Undergraduate Degrees 

• BS in Nursing 
• LVN to BSN 
• RN to BSN 
• BS in Dental Hygiene 

Graduate Degrees 
• MS in Nursing 
• MS in Occupational Therapy 
• Mater of Health Administration 

Doctoral Programs 
• Doctor of Physical Therapy 
• Doctor of Pharmacy  

Program Headcount 

BSN 4,233 

RN-BSN 56 

DHYG 181 

MSN 60 

MSOT 71 

MSHCM 45 

DPT 40 

PARMD 42 

Grand Total 4,729 

Active Enrollment {11/5/2014} 



Introduction  

NCLEX-RN 
 
National Council Licensure Examination {NCLEX} developed by National 
Council of State Boards of Nursing (NCSBN)  for the licensing of nurses in 
the US 
 

 Successful graduation from an accredited nursing program is the first 
step in becoming an RN 

 
 Additionally, graduates must pass NCLEX-RN in order to be practicing 

RN  
 
 
 
  



Motivation   

 
 West Coast University wishes to have better than State average NCLEX 

outcomes.  And we strive to consistently exceed 90% pass rates 
 
 Programmatic Accreditation : The Commission on Collegiate Nursing Education 

(CCNE) 
 

“The NCLEX-RN pass rate for each campus/site and track is 80% or higher for the 
first-time takers for the most recent calendar year” 

    
 California Board of Registered of Nursing  
 

“1431. Licensing Examination Pass Rate Standard  
The nursing program shall maintain a minimum pass rate of seventy-five percent 

(75%) for first time licensing examination candidates.” 
 
 Job Placement Rates, Loan Default Rates and Gainful Employment  
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Objective    

 
 Predict if a student will PASS or FAIL NCLEX-RN exam one term before graduation  
 

1) Response is categorical:  Either Pass or Fail 
2) Predictors (or features) can be categorical or numerical  
 

 
 

 
 
  

Predictor 1 
{Gender} 

Predictor 2  
{CGPA} 

Predictor 3  
{Race} 

. . . . Predictor m 
{# Failed Courses} 

Response  
{NCLEX-RN Outcome} 

Obs 1 Male 3.00 African 
American 

0.00 Pass 

Obs 2 Female 2.00 White 2.00 Fail 

Obs 3 Female  2.50 Hispanic 3.00 Fail 

. . . . . 

Obs n Female 3.75 Asian  0.00 Pass 

 Classification-type models 
 Classifier (Either Pass or Fail}  



Predictors {or Features} Used in Modeling    
Student Demographic Data 

Gender  Nominal 
Age Continuous 

Race/Ethnicity Nominal  
Campus Nominal  

Student Admission Data 
HESI Continuous 
TEAS V Continuous 
SAT Continuous 
ACT Continuous 

Third-Party Proctored Assessment Data 

Maternal Newborn Continuous 

Fundamentals  Continuous 

Adult Medical Surgical Continuous 

Mental Health Continuous 

Pharmacology Continuous 

Nursing Care of Children  Continuous 

Community Health Continuous 

Nutrition Continuous 

Leadership  Continuous 

Student Academic Data (course by course) 
Science Courses Continuous 
General Education Courses Continuous 
Non-Clinical Nursing Courses Continuous 
Clinical Nursing Courses Continuous 

Derived Aggregate Variables 

Number of Transfer Courses Continuous 
Number of Failed Science Courses  Continuous 
Number of Failed GE Courses Continuous 
Number of Failed Non-Clinical Nursing Courses Continuous 
Number of Failed Clinical Nursing Courses Continuous 
Science GPA Continuous 
General Education GPA Continuous 
Non-Clinical Nursing GPA Continuous 
Clinical Nursing GPA Continuous 

96 Predictors {Features or Columns}  

2362 Observations {Rows} 



Predictive Model Building     

 Input → Modeling → Output {IMO} 
 Predictors → Classifier → Predicted Response  

Predictor 1  
Predictor 2 
Predictor 3 

. . . 
Predictor n 

Model 1  
Model 2 
Model 3 

. . . 
Model p 

Pass 
Fail  

Input Model Output 

More data 
Matching 
Missing values 
Transformation 
Scaling 
Cleansing 

Diverse models 
Accuracy  
Kappa 
ROC  
ROC AUC 
Sensitivity  



Rule Induction Models: 
• CART  

 Classification and Regression Tree 
 Grows a tree using Information gain 
 

• C5  
 Proprietary algorithm like C&R Tree 
 Grows a tree using Information gain 
 

• CHAID  
 Chi Square Automatic Interaction Detection 
 Grows a tree using Significance test 
 

• Quest  
 Quick Unbiased Efficient Statistical Tree 
 Grows a tree using Significance test 
 

• Decision List  
 Produces a list of rules not a tree 

 

 
Classification-Type Models 

     



 
Classification-Type Models 

     
Traditional Statistical Models: 

 Make certain assumptions 
 Produce equations  
 Statistical tests may guide feature selection 

 
• Logistic Regression 
 
• Discriminant  

 Generates a linear combination of features in order to 
separate between groups 

 Similar to ANOVA 
 

• GLM 
 Generalized Linear Model  

 



 
Classification-Type Models 

     
Machine Learning Models: 

 Do not make certain assumptions 
 Do not generate set of rules 
 Black box models 

 
• Neural Networks 
 
• SVM  

 Support Vector Machines 
 Similar to Discriminant  
 Use complex functions  
 

• Bayesian Network  
 Bayes nets 
 Graphical Models for reasoning under uncertainty 
 Diagnostic and predictive reasoning  

• KNN 
 k-nearest neighbors 



What is Ensemble? 

Ensemble is a collection of models 
whose predictions are combined 
by weighted averaging or voting  



Ensemble Creation 

STEP 1: Split the dataset  into: 
 
 Stratified sampling  
 
• Training {70%} 
• Testing {30%} 
  



Ensemble Creation 

STEP 2: Build several models using ONLY the 
Training set 

Model Type 

CART 

C5 

CHAID 

QUEST  

Discriminant  

Logistic 

NN 

SVM 

Bayes Net 

KNN 

. . . 

 Diverse Models 
 40 different models were built  



Ensemble Creation 

STEP 3: Assess each model based on the Testing 
set 
Model Type Accuracy  

CART 82% 

C5 87% 

CHAID 75% 

QUEST  70% 

Discriminant  77% 

Logistic 76% 

NN 85% 

SVM 84% 

Bayes Net 60% 

KNN 77% 

. . . …. 



Ensemble Creation 

STEP 4: Select models with above acceptable 
business “cut off” value  
 Cut off >=80% 
Model Type Accuracy on Testing data  

CART 82% 

C5 87% 

CHAID 75% 

QUEST  70% 

Discriminant  77% 

Logistic 76% 

NN 85% 

SVM 84% 

Bayes Net 60% 

KNN 81% 

. . . …. 

Selected  

Not Selected  



Ensemble Creation 

STEP 5: Combine {Assemble} ODD # of selected 
models using voting  
 Obs CART C5 NN SVM KNN Predicted Class 

Obs 1 Pass Pass Fail Fail Pass Pass 

Obs 2 Pass Pass Pass Pass Fail Pass 

Obs 3 Fail Fail Pass Fail Fail Fail 

. . . . . . . . . . . . . . . . . . . . . 

Obs n Fail Fail Fail Fail Fail Fail 



Results 

• Best single model performance on testing is C5 
 Overall Accuracy ≈83% 

 

• Ensemble model performance on testing is: 
 Overall Accuracy ≈ 91% 

 



Software Used  

• IBM SPSS Modeler  
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From Predictive Analytics to Operationalized Analytics  



From Predictive Analytics to Operationalized Analytics  

FERPA 
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Future Project 

• Enhance Ensembles by using R CARET Package: 
 169 available models  
 Automatic tuning model parameters  



Q&A 

• Please feel free to contact Mahmoud AlBawaneh: 
 

 malbawaneh@westcoastuniversity.edu 
 

 Direct (949) 783 4807   

mailto:malbawaneh@westcoastuniversity.edu
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