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Effectiveness of International Food Safety Train-The Trainer Programs in Good Agricultural and Aqua cultural Practices: Evidence from Survey Instruments 
Clare Narrod, Mark Miller, Tarik Chfadi 

Joint Institute for Food Safety and Applied Nutrition, University of Maryland 

Background 

The US Food Safety Modernization Act, implemented in 2011, includes new 
regulations for farms growing produce and for facilities processing food. The Act 
also charged the FDA to develop a comprehensive plan to expand the technical, 
scientific and regulatory capacity of foreign governments exporting foods to the 
US, and their respective food industries. To that end, the Joint Institute for Food 
Safety and Applied Nutrition, FDA’s international food safety trainings center, 
developed a monitoring and impact approach that has been in place for all their 
international train the trainer programs.   

Objective 

To develop a framework for evaluating the impact of food safety capacity building 
efforts.  To develop a set of evaluation tools/instruments to identity socio-
economic factors that may affect changes in participants factual test scores.  

 
Conceptual model 

 

 

 

 

 

Data: 
Our data includes the results from 286 participants over 11 distinct training 
sessions from eight countries (Bangladesh, India, Ecuador, Guatemala, 
Indonesia, Jamaica, Mexico, and Vietnam).  Subjects were included which 1) 
did not include missing data on any of the variables, and 2) had nonzero 
scores for both the pre-training and post-training factual test, respectively.  
Summary statistics characterizing the sample are displayed in Table 1 and 
the change in test score figure 2.   
 
 
 

Table 1. Summary statistics (n=286)     

Variable   Mean Standard deviation Min.  Max. 

Pre training test score (%) 55.9 18.3 6.3 93.3 

Improvement, absolute (percentage points) 22.2 17.0 -20 81.3 

Improvement, relative (%) 46.1 34.5 -200 100 

Male  0.689 0.464 0 1 

Female  0.311 0.464 0 1 

Education Secondary school 0.028 0.165 0 1 

 Some college 0.063 0.243 0 1 

 Associate's degree 0.059 0.237 0 1 

 Bachelor's degree 0.374 0.485 0 1 

 Professional school degree 0.031 0.175 0 1 

 Master's degree 0.353 0.479 0 1 

 Some PhD 0.010 0.102 0 1 

 Doctorate 0.049 0.216 0 1 

 Other 0.031 0.175 0 1 

Employment sector Private sector 0.234 0.424 0 1 

 Public, local 0.269 0.444 0 1 

 Public, federal 0.409 0.493 0 1 

 International/Regional organization 0.049 0.216 0 1 

  Other 0.038 0.193 0 1 

 

Table 2. Factual test score performance, prior to training   

    (1) (2) (3) (4) 

Variables  All GAPs GAqPs GFVPs 

            

Female  3.220 5.456 7.939*** 3.016 

  (2.267) (3.942) (2.982) (5.508) 

Education Secondary school 0.0234 -10.94 -0.308  

  (10.33) (11.05) (4.930)  

 Some college 7.357 4.216  11.08 

  (6.601) (10.19)  (13.59) 

 Associate's degree 2.668 -3.454  20.52 

  (6.751) (7.564)  (13.59) 

 Bachelor's degree 10.28* 8.723 -13.55*** 22.37 

  (5.883) (7.212) (2.932) (13.71) 

 Professional school degree 3.079 -2.009 -16.06*** 20.86 

  (9.718) (12.11) (2.876) (17.34) 

 Master's degree 14.17** 7.299 -10*** 20.66 

  (5.709) (7.149) (2.32e-06) (12.90) 

 Some PhD 16.34 11.34 -21.53*** 40.86*** 

  (11.14) (8.039) (3.401) (12.80) 

 Doctorate 22.67*** 25.96*** -6.531* 24.65* 

  (6.347) (8.144) (3.401) (13.58) 

Employment sector Private sector -3.274 4.380 4.559 -5.722 

  (5.890) (9.866) (3.219) (8.845) 

 Public, local 4.345 4.004 19.00*** 6.542 

  (5.662) (9.889) (3.455) (7.171) 

 Public, federal 2.332 2.835 14.47*** 2.563 

  (5.546) (9.849) (2.834) (7.856) 

 International/Regional organization -14.90* -10.55 6.785** -22.24*** 

  (8.251) (13.47) (2.982) (6.518) 

Constant  43.43*** 37.99*** 57.06*** 41.58*** 

  (7.820) (13.10) (2.982) (14.56) 

      

Observations  286 138 75 73 

R-squared   0.140 0.162 0.294 0.218 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. The omitted regressors for the 
education and employment sector groups are the "other" categories. 

 

Table 3. Factual test score improvements, before and after training  

    (1) (2) (3) (4) 

Variables All GAPs GAqPs GFVPs 

            

Pre training test score -0.641*** -0.629*** -0.620*** -0.580*** 

  (0.0473) (0.0664) (0.107) (0.0983) 

Female  3.052* 4.282 -1.918 3.694 

  (1.613) (2.937) (2.598) (3.813) 

Education Secondary school -2.081 -9.508 28.69***  

  (7.436) (9.103) (3.801)  

 Some college 0.890 -3.803  7.373 

  (4.600) (6.904)  (8.019) 

 Associate's degree 7.372 11.11*  0.883 

  (4.808) (5.644)  (8.794) 

 Bachelor's degree 2.730 -0.573 22.70*** -2.615 

  (3.685) (4.664) (2.759) (7.524) 

 Professional school degree 1.423 0.287 23.50*** -0.897 

  (7.559) (11.71) (3.261) (7.327) 

 Master's degree 1.793 0.439 18.80*** 2.542 

  (3.607) (5.006) (1.074) (7.689) 

 Some PhD 4.896 4.206 16.31*** 8.193 

  (3.639) (5.708) (2.970) (7.933) 

 Doctorate 3.538 3.910 0.609 6.023 

  (4.228) (5.757) (2.270) (7.858) 

Employment sector Private sector 0.919 6.273 -16.48*** 0.241 

  (4.240) (7.643) (3.198) (4.114) 

 Public, local 1.897 5.061 -13.51*** -5.524 

  (4.175) (7.642) (3.603) (4.863) 

 Public, federal 0.0777 4.467 -12.53*** -3.990 

  (4.015) (7.552) (2.292) (4.449) 

 International/Regional organization 8.108 10.32 -4.300 0.584 

  (5.700) (9.428) (3.979) (3.231) 

Constant  53.54*** 50.92*** 52.22*** 50.05*** 

  (5.083) (8.221) (6.619) (8.381) 

      

Observations 286 138 75 73 

R-squared 0.504 0.500 0.501 0.529 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. The omitted regressors for the 
education and employment sector groups are the "other" categories. 

 

 
Conclusion 
Overall we do not observe a significant difference in test score  
improvement across employment sectors.  The only trainings for  
which differences are detected are those for GAqPs. 
Improvement for those in the private sector is the lowest, 
followed by local and federal public workers, among these 
groups, differences are not significant, suggesting comparable 
outcomes after controlling for other factors. It is possible that 
the those in the private sector are less used to taking tests. 
 

Models 
𝑃𝑟𝑒𝑇𝑒𝑠𝑡𝑖 = 𝛽0 + 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝛽1 + 𝑬𝒅𝒖𝒄𝑖𝛽2 + 𝑬𝒎𝒑𝑺𝒆𝒄𝒕𝒐𝒓𝑖𝛽2 + 𝜀𝑖, 
Where: 
 
 PreTest denotes subject i’s test score; The independent variables 
 consist of dummy variables. Gender, controls for gender; the second 
 and third, Educ and EmpSector, are vectors which control for the 
highest level of education and sector of employment (private, public 
, international/regional organization, or other), respectively. 
 
𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑖 = 𝛽0 + 𝑃𝑟𝑒𝑇𝑒𝑠𝑡𝑖𝛽1 + 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝛽2 + 𝑬𝒅𝒖𝒄𝑖𝛽3 +
𝑬𝒎𝒑𝑺𝒆𝒄𝒕𝒐𝒓𝑖𝛽3 + 𝜀𝑖, 
 
Where: 
Improvement denotes the change in a subject’s test scores before 
and after undergoing training.  Equation (2) is similar to equation (1), 
except that in the case of the former, we control additionally for pre-
training test scores. The better a subject performs on a test before 
receiving any training, the less we would expect such training to 
increase their test scores, as there is less room for improvement.   
 
Results 
Figure B denotes distributions in test scores amongst subjects. From 
our regression results, we detect differences in pre-training scores 
and improvement, in some cases, based on subjects background. 
Subjects with a BA, MS or PhD degrees tend to score higher on the 
exams, before training. Among these three groups, those with PhD 
performed significantly higher.   Among employment sectors we 
observe lower pre-training test scores among those affiliated with an 
international organization, We found higher pre-training test scores 
predict lower levels of improvement amongst all groups. We detect 
weak evidence suggesting that women improve their test scores 
more than men 
 
 
 

Figure b 


