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Introduction

Socio-economic 
Factors

• Parental 
Education

• Household 
Income

Contextual 
Factors

• Institution Size
• Financial Aid

Psychological 
Factors

• Self-Confidence
• Social Support

Pre-College 
Performance

• High School GPA
• SAT Score

?
• Campus Safety

College Student Success

• 130 Research Tier 1 (R1) public and private universities were analyzed using different 
statistical procedures in SAS® Enterprise Guide® and SAS® Visual Analytics

Predictors of College Student Success (Lotkowski et al., 2004)

• Retention
• Transfer
• Completion

Dependent Variables
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Research Questions

1
How does campus crime distribute among public and private R1 

universities?

2
How does campus crime affect student retention and completion?

3
How does socio-economic and contextual factors influence retention 

and completion?



SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.

Data Sources & Processing

College Scorecard (U.S. Department of Education)
• First-year retention, 4-year completion, 6-year completion, and 6-year transfer rates
• Socio-economic factor: Affordability = Household Income ÷ Cost of Attendance
• Contextual factors: e.g., institution type (public/private), admission rate, and SAT score, etc.
• 130 Research Tier 1 (R1) universities: cohort 2008, 2009, 2010, 2011, and 2012

Campus Safety and Security Data Analysis Cutting Tool (U.S. Department of Education)
• Average Crime per Capita = Total Crimes Excluding Hate Crimes ÷ Total Enrollment
• Calculate first-year, 4-year, and 6-year average crime per capita
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Data Sources & Processing (Continued)

average crime per 
capita from calendar 

year 2008 to 2009

first-year 
crime per 

capita

first-year retention 
analysis of cohort 

2008

average crime per 
capita from calendar 

year 2008 to 2012

4-year crime 
per capita

4-year completion 
analysis of cohort 

2008

average crime per 
capita from calendar 

year 2008 to 2014

6-year crime 
per capita

6-year completion 
and transfer analysis 

of cohort 2008
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Data Sources & Processing (Continued)

An Example of the Panel Dataset
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Descriptive Statistics

• Correlation is a mutual 
relationship or connection 
between two or more things

• The darker boxes show the 
completion and transfer 
rates have strong 
correlations to SAT and 
Faculty Salary

• Family Income has a 
somewhat strong correlation 
to SAT, Completion, and 
Retention
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Descriptive Statistics (Continued)
Crime Rates and Completion Rates by Institution Type



SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.

Descriptive Statistics (Continued)

Private R1 Universities Public R1 Universities

Institutions with the Highest 6-Year Average Crime per Capita
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Descriptive Statistics (Continued)
Geographic Distribution of 6-Year Campus Crime per Capita
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Inferential Statistics
Procedures of Panel Regression Modeling (Gutierrez and Sanford, 2015)

Hausman and Taylor Model (specified correlated variables)

If p>0.05 in the Hausman Test against Fixed Effects, then accepts the results of the Hausman & Taylor Model

Fixed-Effects Model

Accepts the results of the Fixed-Effects Model

Random-Effects Model

If p<0.05 in the Hausman Test for Random Effects, then
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Inferential Statistics (Continued)
Sample Code of Modeling 4-Year Completion
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Inferential Statistics (Continued)
Sample Code of Modeling 4-Year Completion
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Inferential Statistics (Continued)
Sample Code of Modeling 4-Year Completion
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Results of Panel Regression
• Campus crime is not 

associated with student 
retention, transfer, or 
completion.

• R1 universities that 
enroll students with 
higher SAT scores tend 
to report higher 
retention and 
completion rates as 
well as lower transfer 
rates.

First-year Retention 4-year Completion 6-year Transfer 6-year Completion

Institution Type (Private)
0.075***

Average SAT Score 0.0002*** 0.0004*** -0.0003*** 0.0005***

Percent Full-time Faculty
-0.071*

Percent Pell Grant 0.086* 0.071**

Affordability -0.029*** -0.009*

Percent Female 0.204*

1 yr. Crime per Capita -0.007 - - -

4 yr. Crime per Capita - 0.007 - -

6 yr. Crime per Capita - - 0.003 0.006

Intercept 0.551 0.116 0.406 0.103

Observations 130 130 130 130

R-Squared 0.259 0.994 0.092 0.993

Model Hausman & Taylor Fixed-Effects Random-Effects Fixed-Effects

*p<0.05, **p<0.01, ***p<0.001; 

Only showing significant socio-economic and contextual factors.
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Limitations

Secondary Data

• Official statistics may reflect the biases of those in power
• Actual Crime VS Reported Crime
• Limiting what you can find out compared to primary data
• Definition & measurement of crime may change overtime
• College Scorecard: First-Time-In-College (FTIC) students only
• Campus Safety dataset: All students (undergrad, grad, and others) 
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Generalization & Future Directions

R1 
Universities

R2 
Universities

Teaching-
oriented 
Institutions 

Generalizability

• Investigate less research-focused and more 
teaching-oriented universities.

Accuracy
• Explore crime rates in the university zip code area.
• Use long-term data.
• Examine datasets with the high school GPA 

indicator.
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Strengths

• Panel data analysis contains more variability and degrees of freedom 
compared to cross-sectional data analysis

• Secondary data analysis is cost-effective and can generate timely results
• National dataset can produce results that are more generalized 
• The significant effects of SAT score and Pell grant on retention/completion 

are consistent with findings in our internal research
• As an exploratory study, our research findings can provide background 

knowledge for original research design, such as campus survey
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Discussions

• Campus crime is not a deciding factor for continuing education. 
• SAT average score is the prime determinant for retention and completion.
• Less affordable colleges have higher 4- and 6- year completion rates.
• Students might give quality of education, the profile of the faculty, and 

other opportunities more importance while choosing their higher 
education pathways.

• Our study builds a strong foundation for future research on campus crime
and student success.
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