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Survival Analysis 

  Active learning, student-centered studio classroom. 
  Odds of success in Modeling Instruction is 6.73 times greater than a
 lecture class1. 
  A gender gap still exists within Modeling Instruction  
  On average Modeling students outperform lecture-taught students in the
 FCI by 14%1.  
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That Girl’s Got Grit! Modeling Instruction at FIU Upper-Level Physics Course Sequence 

1.  Modern Physics I 
2.  Modern Physics II 
3.  Classical Mechanics I 
4.  Classical Mechanics II 

5.  Electromagnetism I 
6.  Electromagnetism II 
7.  Quantum Mechanics I 
8.  Quantum Mechanics II 

After majors successfully complete introductory physics I and II
 (modeling or non-modeling), they then take eight required advanced
 physics courses, which we have shown in the following sequence.  

  Statistical analysis of time until an event occurs (T)2,3. 
  Random variable of (0,1) is given for pass (or not yet failed), and failure       
 respectively.  
  Our model uses the Kaplan-Meier (KM) survival estimate. 
  KM requires the survival probability of a time t to be dependant of the
 previous survival time.  
  To compare survival curves we use a log-rank test which is a large
-sample χ2 test.  

Data Demographics 

  Event 1: failure to graduate with a physics degree. 
  Failure = 1, not yet failed or graduated = 0 
  Last three years of data were omitted for this variable 

  Event 2: failure in an upper-level course  
  Failure (grade C- or below) = 1, Pass = 0 

  N = 1131 enrollments (262 unique) in 8 courses for 2005-1014 
  Males  = 77.8% (204), Females = 22.1% (58) 
  Modeling Intro = 19.8% (52), Non-Modeling Intro = 80.1%(210) 

  All females have not yet failed to graduate with degree.
 χ2 =8.3 (p<0.01)  
  Females are more likely to survive the course sequence
 than males.  χ2 = 7.3 (p<0.01)  

  Modern 1, Mechanics 1, and E&M 1 have the lowest
 survival rates  

  Modern 1 is a gateway course 
  Mechanics 1 and E&M 1 are taken in same semester 

  Males don’t differ by intro type but
 females do.  
  Females in modeling intro class
 have lower survival probability in
 course sequence.  χ2 = 8.9 (p<0.01)  
  Females that pass through
 Modeling Instruction have a greater
 likelihood to fail a course in their
 career but they persist to complete the
 degree.  
  Could the traditionally taught upper
-level courses be under-serving
 diverse female students from
 reformed intro courses?   


