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Effects of College Degree Program Culture on Female and Minority Student Effects of College Degree Program Culture on Female and Minority Student Effects of College Degree Program Culture on Female and Minority Student 
Science, Technology, Engineering, and Mathematics (STEM) ParticipationScience, Technology, Engineering, and Mathematics (STEM) ParticipationScience, Technology, Engineering, and Mathematics (STEM) Participation   

AA lliance for lliance for AApplied pplied RResearch in esearch in EEducation and ducation and AAnthropologynthropology  
University of South Florida, Tampa, FLUniversity of South Florida, Tampa, FL  

  

Kathryn Borman, PhD, Principal InvestigatorKathryn Borman, PhD, Principal Investigator  
Mary Ann Hanson, PhD, CoMary Ann Hanson, PhD, Co--Principal InvestigatorPrincipal Investigator  
Will Tyson, PhD, Assistant Professor of SociologyWill Tyson, PhD, Assistant Professor of Sociology  NSF STEM Talent Expansion Program (STEP II) Award #0525408 

Factors Affecting Student RetentionFactors Affecting Student RetentionFactors Affecting Student Retention   

Culture  
Values 
Assumptions 
Expectations 
Ideologies 

Structure/Context  
Degree of standardization 
University/department hierarchy 
Physical learning space 
Demographic composition 

Practices 
Faculty development 
Recruitment 
Admissions 

Climate 
Student-faculty relations 
Relationships among faculty 
Classroom experiences 
Other dimensions of climate 

Accessibility 
Student employment 
Commute 
Financial issues 

Student Personal Factors 
Demographic characteristics 
Academic skills/abilities 
Goals and interests 
Personality-type 

Student Social Experience 
Peer relationships  
Peer interactions 
Social life 

Student Performance 
Course-taking 
Grades 
Timely progression 

Location: Tallahassee
Enrollment:  30,418

Women Black Hispanic
56.9% 11.5% 10.6%

Women Black Hispanic
26.7% 17.1% 18.8%

FSU
Florida State University

Shares Engineering programs and other 
curricula with Florida A&M

Total Enrollment

Engineering (1.7% of enrollment)

Location: Tampa
Enrollment:  32,968

Women Black Hispanic
59.0% 12.6% 11.0%

Women Black Hispanic
17.8% 7.5% 12.1%

USF
University of South Florida

System includes regional campuses in St. 
Petersburg, Sarasota, and Lakeland

Total Enrollment

Engineering (3.1% of enrollment)

Location: Miami
Enrollment:  28,406

Women Black Hispanic
56.5% 12.9% 59.5%

Women Black Hispanic
14.2% 13.1% 58.8%

FIU
Florida International 

University
Only Hispanic-serving four-year public 

university in the State University System

Total Enrollment

Engineering (5.6% of enrollment)

Summary of Project StrengthsSummary of Project StrengthsSummary of Project Strengths   

• Demographic profile similar to the nation as a whole 
• Extensive State University System (SUS) with many STEM degree programs 
• Excellent Community College System 
• Statewide databases available to track accession, course-taking and retention 

• Educational and institutional researchers 
• Sociologists 
• Anthropologists 
• Organizational Psychologists 

Opportunities Available in Florida 

Interdisciplinary Research Team 

• Engineering departments throughout Florida 
• Florida Department of Education 
• NSF-funded Florida Georgia Louis Stokes    

Alliance for Minority Participation in Science, 
Technology, Engineering, and Mathematics    

   (FGLSAMP)  

Partnerships 

Thanks to the entire research team: 
Ashley Nixon, Graduate Student, Industrial/Organizational Psychology 

Bridget Cotner, MA, Doctoral Student, College of Education 
 Caroline Peterson, DC, Doctoral Student, Applied Anthropology and Epidemiology 

Cassandra Workman, MA, Doctoral Student, Applied Anthropology and Epidemiology 
Cheri Ostroff, PhD, Professor of Psychology, University of Maryland 

Eva Fernandez, Director, USF Engineering Student Services; Recruitment and Retention 
Heather Meikle, Project Manager, Graduate Student, Industrial/Organizational Psychology 

Jennifer Hunsecker, Graduate Student, Applied Anthropology 
Melissa Rivera, EdD, Human Development and Psychology 

Reginald Lee, MA, Doctoral Student, Educational Measurement 
Ted Micceri, PhD, Coordinator of Statistical Research; Planning and Analysis 

Multiple Perspectives
• Conceptual framework grounded in the literature includes multiple levels 

of analysis 
• University 
• Program 
• Student 

• Multiple waves of data collection 
• Qualitative and quantitative data collection/analysis techniques 

Location: Tallahassee
Enrollment:  10,372

Women Black Hispanic
57.2% 94.6% 0.9%

Women Black Hispanic
24.1% 93.0% 0.4%

Total Enrollment

Engineering (4.5% of enrollment)

FAMU
Florida Agricultural & 

Manufacturing University
Only historically black four-year public 

university in the State University System

Location: Gainesville
Enrollment:  34,028

Women Black Hispanic
53.8% 8.9% 12.7%

Women Black Hispanic
15.3% 5.7% 14.3%

Engineering (8.1% of enrollment)

UF
University of Florida

Flagship university; largest engineering 
program in the state of Florida

Total Enrollment

The initial focus of this project is 
bachelors degree engineering  
programs at five universities of  
interest.  Civil and Electrical are two 
of the largest engineering program in 
Florida.  Each university has a  
distinct demographic profiles as 
shown below.    
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Culture Retention 
Rate

Structure/Context Practices Climate

Perceptions of Fit

Student 
Personal/ 
Background 
Factors 

Stay/Leave

Social 
experience

Accessibility

Fit between student and 
program/university 

Structure/Context Practices

Individual Student Level

Program/Department Level

University Level

Multi-Level Model of Student Retention

Student 
Performance

Key

Black Hispanic

PPuurrppoossee  aanndd  OObbjjeeccttiivveess  
 
Problem:  Under-representation in STEM 
• Career opportunities in STEM continue to increase 
• Not enough graduates in STEM fields to keep up with the workforce demand 
• Women and minorities are underrepresented in many STEM fields 
 
Project Objectives 
• Identify aspects of culture and climate of STEM programs that affect retention of undergraduates 
• Understand how these factors affect underrepresented groups, such as minority students and women 
 
Importance of Culture and Climate 
• Culture represents the programs’ fundamental ideologies and values  
• Climate represents peoples’ perceptions of programs 
• Culture and climate can play a large role in retaining students in STEM programs 
• Aspects of STEM program culture may adversely effect underrepresented groups 
• Need a better understanding of culture/climate and those aspects most important in retention 

  

PPrroojjeecctt  MMeetthhooddoollooggyy  
 
Multi-phase Research Plan 
• Phase #1 – Initial focus on engineering programs at five Florida public universities 
• Phase #2 – Telephone interviews with students who have exited the programs 
• Phase #3 – Three site visits to each program to study climate and culture 
• Phase #4 – Replication with other undergraduate STEM programs 
• Phase #5 – Inclusion of community college programs 
 

Research Methods 
• Observations of physical environment (hallways, classrooms, offices) 
• Analyses of artifacts (i.e. recruitment literature, program curriculum, textbooks) 
• Interviews with faculty, students, administration, and graduates 
• Activities such as workshops, focus groups, and surveys 
 
University Site Visits 
Visit #1 – Begin assessing the program culture 
• Initial interviews with faculty and administrators 
• Collection of program artifacts 
• Observation of the physical environment and interpersonal interactions 
 

Visit #2 – Continue qualitative investigation 
• Structured interviews with faculty, department chairs and program deans 
• Focus groups with students 
• Student and faculty narratives 
 

Visit #3 – Collect quantitative data 
• Surveys based on data collected in visits #1 and #2 
• Climate measure of STEM academic environment 
• Program culture measure using values of faculty, department chairs, and program deans. 


