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Appendix C – Focus Group Questions 

Engagement Questions 

 What is your favourite part about your hybrid course? 

 What do you notice about your hybrid course when compared to your other courses? 

Exploration Questions 

 What and/or who has influenced your learning in your hybrid course? 

 What do you feel are the pros and cons about hybrid learning? 

 When you participate in the online portion of your course, how do you go about it? When do 
you attempt it? Do you complete on the first attempt? Have you encountered any 
problems? If so, how did you resolve these problems? How much time do you spend online 
for your hybrid course? Who do you rely on for help for your online instruction? 

 How do you feel about combining online and traditional class instruction into one course? 
Do they work well together? 

 How do you feel this type of model affects your learning? 

 How motivated do you feel in a hybrid course versus a traditional course? What factors 
influence your motivation? 

 What kinds of subjects would you most want to see taught as hybrids? 

Exit Question 

 Is there anything that you would like to add that you feel will improve the hybrid course? 
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Appendix D – Model Summary of Student Success 
(Multilevel Model) 
 
Linear mixed effects model fit by restricted maximum likelihood using the R (V 2.15.1) package 
Nonlinear Mixed-Effects Models nlme (V 3.1-104). 

Fully Additive Model 

 
AIC  BIC  logLik 
62278  62362  -31127 
 
Random effects: 
Formula: ~1 | teacher 
   (Intercept) 
StdDev:  5.73 
 
Formula: ~1 | course %in% teacher 
   (Intercept)  Residual 
StdDev:  2.52   10.8 
 

Fixed Effects Value Std. Error DF t-value p-value 

(Intercept) 28.54 3.41 7757 8.38 <.001 

Hybrid (0/1) -1.23 0.38 307 -3.19 <.001 

Standing GPA 8.03 0.15 7757 55.39 <.001 

High School Avg 0.25 0.02 7757 12.67 <.001 

Age 0.25 0.13 7757 1.88 0.061 

Age
2
 0.00 0.00 7757 -0.62 0.534 

Domestic (0/1) -1.02 2.30 7757 -0.44 0.657 

Full Time (0/1) 0.33 0.50 7757 0.66 0.508 

Gender Female (0/1) 0.83 0.28 7757 2.98 0.003 

 
Number of Observations: 8135 
Number of Groups:  
 teacher  course %in% teacher  
 63   371 
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Model with Interactions 

 
AIC  BIC  logLik 
62065 62171 -31018 
 
Random effects: 
Formula: ~1 | teacher 
   (Intercept) 
StdDev:  5.6 
 
Formula: ~1 | section %in% teacher 
   (Intercept)  Residual 
StdDev:  2.4  11 
 

Fixed Effects Value Std.Error DF t-value p-value 

(Intercept) 40.54 3.50 7754 11.57 <.001 

Hybrid (0/1) -1.91 1.26 307 -1.52 0.130 

GPA 1.39 0.73 7754 1.89 0.058 

GPA
2
 1.30 0.15 7754 8.73 <.001 

High School Avg 0.20 0.02 7754 10.34 <.001 

Age 0.06 0.13 7754 0.46 0.646 

Age
2
 0.00 0.00 7754 0.50 0.618 

Domestic (0/1) 0.06 2.27 7754 0.03 0.979 

Full Time (0/1) 0.38 0.49 7754 0.77 0.440 

Gender Female (0/1) 0.81 0.27 7754 2.94 0.003 

Hybrid x GPA -1.37 1.05 7754 -1.31 0.192 

Hybrid x GPA
2
 0.51 0.21 7754 2.41 0.016 

 
Number of Observations: 8135 
Number of Groups:  
 teacher  sections %in% teacher  
 63   371 
 
No additional quadratic terms or interactions with Hybrid were significant at α = 0.05 level. 
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Appendix E – Model Summary of Student Success 
(Two-Stage Least Squares) 
 
Two-stage least squares analysis was conducted using Stata 12. 
 
The instrumental variable was highly significant in the first stage regression model (t = 368.5, p < 
0.001). 
  
Instrumental variables (2SLS) regression  
Number of obs  = 8135 
Wald chi

2
(185) = 7072.74 

Prob > chi
2
  = 0.0000 

R-squared  = 0.4651 
Root MSE  = 10.783 
 

  Value Std. Error z p-value 

(Intercept) 22.03 15.26 1.44 0.15 

Hybrid (0/1) -1.04 0.56 -1.85 0.07 

GPA 7.61 0.32 23.73 0.00 

High School Avg 0.30 0.04 7.17 0.00 

Age 0.47 0.29 1.61 0.11 

Age
2
 0.00 0.00 -0.76 0.45 

Domestic (0/1) -8.85 6.28 -1.41 0.16 

Full Time (0/1) -1.62 1.85 -0.88 0.38 

Gender Female (0/1) 0.94 0.60 1.58 0.11 

 
The following control variables were included in the model but omitted from the summary table: 
academic program of study, subject, academic level and a course/teacher factor variable. 
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Appendix F – Model Summary of Binary Student 
Success (Multilevel Model) 
 
Linear mixed effects model fit by restricted maximum likelihood using the R (V 2.15.1) package 
Nonlinear Mixed-Effects Models nlme (V 3.1-104). 
 
To conduct this model student final course marks were converted into a binary outcome, with 
success (A, B or C) coded 1. 

Fully Additive Model 

 
Random effects: 
Formula: ~1 | teacher 
   (Intercept) 

StdDev:  0.72 

 
Formula: ~1 | section %in% teacher 
   (Intercept)  Residual 
StdDev:  0.48  0.92 
 

Fixed Effects Value Std.Error DF t-value p-value 

(Intercept) -2.920 0.960 7757 -3.053 0.002 

Hybrid (0/1) -0.270 0.090 307 -3.114 0.002 

Standing GPA 1.140 0.040 7757 31.559 <.001 

High School Avg 0.030 0.010 7757 6.286 <.001 

Age -0.080 0.050 7757 -1.695 0.090 

Age
2
 0.000 0.000 7757 2.295 0.022 

Domestic (0/1) -0.050 0.580 7757 -0.079 0.937 

Full Time (0/1) 0.110 0.120 7757 0.975 0.330 

Gender Female (0/1) 0.170 0.070 7757 2.359 0.018 

 
Number of Observations: 8135 
Number of Groups:  
 teacher  sections %in% teacher  
 63   371 
 
The probability of success for average male students (mean GPA, high school average, age, 
domestic and full time) is 3.03% higher in the non-hybrid control courses. For average female 
students the probability of success was 2.67% higher in the non-hybrid control courses. 
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Model with Interactions 

 
Random effects: 
Formula: ~1 | teacher 
   (Intercept) 
StdDev:  0.86 
 
Formula: ~1 | section %in% teacher 
   (Intercept)  Residual 
StdDev:  0.48  0.91 
 

Fixed Effects Value Std.Error DF t-value p-value 

(Intercept) -2.789 0.956 7756 -2.917 0.004 

Hybrid (0/1) -0.597 0.176 307 -3.389 0.001 

GPA 1.078 0.048 7756 22.612 <.001 

High School Avg 0.035 0.006 7756 6.309 <.001 

Age -0.077 0.045 7756 -1.721 0.085 

Age
2
 0.002 0.001 7756 2.332 0.020 

Domestic (0/1) -0.043 0.578 7756 -0.074 0.941 

Full Time (0/1) 0.113 0.118 7756 0.965 0.334 

Gender Female (0/1) 0.175 0.071 7756 2.469 0.014 

Hybrid x GPA 0.141 0.066 7756 2.141 0.032 

 
Number of Observations: 8135 
Number of Groups:  
 teacher  sections %in% teacher  
 63   371 
 
No additional quadratic terms or interactions with Hybrid were significant at α = 0.05 level. 
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Appendix G – Model Summary of Binary Student 
Success (Two-Stage Least Squares) 
 
Two-stage least squares analysis was conducted using Stata 12. 
 

The instrumental variable was highly significant in the first stage regression model (z = 373.53, p < 

0.001). 
  
Probit model with endogenous regressors  
Number of obs  = 8121 
Wald chi

2
(185) = 1572.9 

Log likelihood  = 3443.2 
Prob > chi

2
  = 0.0000 

 

  Value Std. Error z p-value 

(Intercept) -1.949 0.568 -3.43 0.001 

Hybrid (0/1) -0.11 0.04 -2.72 0.007 

GPA 0.665 0.022 30.64 <.001 

High School Avg 0.019 0.003 5.85 <.001 

Age -0.053 0.025 -2.16 0.031 

Age
2
 0.001 0 2.68 0.007 

Domestic (0/1) -0.018 0.348 -0.05 0.960 

Full Time (0/1) 0.095 0.07 1.37 0.172 

Gender Female (0/1) 0.108 0.043 2.49 0.013 

 

  Value Std. Error z p-value 

(Intercept) 0.059 0.036 1.65 0.099 

Hybrid (0/1) 

 
   

GPA 0.001 0.001 0.9 0.367 

High School Avg 0.000 0.000 0.26 0.793 

Age -0.001 0.001 -0.5 0.620 

Age
2
 0.000 0.000 0.15 0.879 

Domestic (0/1) -0.044 0.023 -1.88 0.060 

Full Time (0/1) 0.004 0.005 0.82 0.410 

Gender Female (0/1) 0.003 0.003 0.94 0.347 

 
Wald test of exogeneity (/athrho = 0): chi2(1) = 0.55 Prob > chi2 = 0.4580  
 
The following control variables were included in the model but omitted from the summary table: 
academic program of study, subject, academic level and a course/teacher factor variable. 
 
Average marginal effects (probability of positive outcome) by delta method 
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  Value Std. Error z p-value 
95% CI 
Lower 

95% CI 
Upper 

Hybrid (0/1) -0.021 0.008 -2.72 0.007 -0.037 -0.006 

GPA 0.130 0.004 36.42 0.000 0.123 0.137 

High School Avg 0.004 0.001 5.87 0.000 0.002 0.005 

Age -0.010 0.005 -2.16 0.031 -0.020 -0.001 

Age
2
 0.000 0.000 2.68 0.007 0.000 <.001 

Domestic (0/1) -0.003 0.068 -0.05 0.960 -0.136 0.129 

Full Time (0/1) 0.019 0.014 1.37 0.172 -0.008 0.045 

Gender Female (0/1) -0.021 0.008 -2.72 0.007 -0.037 -0.006 
dy/dx for factor levels is the discrete change from the base level 
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Appendix H – Model Summary of Withdrawal 
(Multilevel Model) 
 
Linear mixed effects model fit by restricted maximum likelihood using the R (V 2.15.1) package 
Nonlinear Mixed-Effects Models nlme (V 3.1-104). 
 
To conduct this model student final course marks were converted into a binary outcome, with 
success (A, B or C) coded 1. 
 
Random effects: 
Formula: ~1 | teacher 
   (Intercept) 

StdDev:  1.41 

 
Formula: ~1 | section %in% teacher 
   (Intercept)  Residual 

StdDev:  0.34  0.88 

 

Fixed Effects Value Std. Error DF t-value p-value 

(Intercept) -1.517 1.206 7757 -1.258 0.209 

Hybrid (0/1) 0.145 0.097 307 1.498 0.135 

Standing GPA -0.486 0.043 7757 -11.219 <.001 

High School Avg -0.023 0.007 7757 -3.243 0.001 

Age 0.152 0.061 7757 2.496 0.013 

Age
2
 -0.002 0.001 7757 -2.301 0.021 

Domestic (0/1) -0.385 0.659 7757 -0.584 0.559 

Full Time (0/1) -0.238 0.146 7757 -1.624 0.104 

Gender Female (0/1) -0.246 0.100 7757 -2.470 0.014 

 
Number of Observations: 8135 
Number of Groups:  
 teacher  sections %in% teacher  
 63   371 
 
The probability of success for average male students (mean GPA, high school average, age, 
domestic and full time) is 3.03% higher in the non-hybrid control courses. For average female 
students the probability of success was 2.67% higher in the non-hybrid control courses. 
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Appendix I – Model Summary of Withdrawal (Two-
Stage Least Squares) 
 
Two-stage least squares analysis was conducted using Stata 12. 
 

The instrumental variable was highly significant in the first stage regression model (z = 334.24, p < 

0.001). 
  
Probit model with endogenous regressors  
Number of obs  = 7310 
Wald chi

2
(185) = 74.17 

Log likelihood  = 3938.24 
Prob > chi

2
  = 0.0000 

 

  Value Std. Error z p-value 

(Intercept) -1.949 0.568 -3.43 0.001 

Hybrid (0/1) 0.046 0.056 0.82 0.412 

GPA -0.254 0.027 -9.29 <.001 

High School Avg -0.012 0.004 -2.82 0.005 

Age 0.083 0.034 2.43 0.015 

Age
2
 -0.001 0.001 -2.27 0.023 

Domestic (0/1) -0.144 0.421 -0.34 0.731 

Full Time (0/1) -0.143 0.091 -1.58 0.115 

Gender Female (0/1) -0.134 0.059 -2.26 0.024  

 

  Value Std. Error z p-value 

(Intercept) 0.065 0.039 1.65 0.100 

Hybrid (0/1) 

 
   

GPA 0.001 0.002 0.87 0.383 

High School Avg 0.000 0.000 0.24 0.809 

Age -0.001 0.002 -0.43 0.668 

Age
2
 0.000 0.000 0.08 0.935 

Domestic (0/1) -0.049 0.026 -1.89 0.059 

Full Time (0/1) 0.004 0.005 0.8 0.422 

Gender Female (0/1) 0.003 0.003 0.96 0.338 

Wald test of exogeneity (/athrho = 0): chi2(1) = 0.11 Prob > chi2 = 0.736  
 
The following control variables were included in the model but omitted from the summary table: 
academic program of study, subject, academic level and a course/teacher factor variable. 
 
Average marginal effects (probability of positive outcome) by delta method 
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  Value Std. Error z p-value 
95% CI 
Lower 

95% CI 
Upper 

Hybrid (0/1) 0.005 0.005 0.82 0.412 -0.006 0.015 

GPA -0.025 0.003 -9.07 0.000 -0.030 -0.019 

High School Avg -0.001 0.000 -2.81 0.005 -0.002 <.001 
Age 0.008 0.003 2.43 0.015 0.002 0.015 

Age
2
 0.000 0.000 -2.27 0.023 0.000 <.001 

Domestic (0/1) -0.014 0.041 -0.34 0.731 -0.095 0.067 

Full Time (0/1) -0.014 0.009 -1.57 0.116 -0.031 0.003 

Gender Female (0/1) -0.013 0.006 -2.26 0.024 -0.025 -0.002 
dy/dx for factor levels is the discrete change from the base level



 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
  
 

 


