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Motivation 

 Examinations of the relative standing of countries on 

PISA in national statistical publications often focus on the 

mean score of students in a country.  

We may, however, learn more about the STEM strengths 

and weaknesses of countries by examining how PISA 

scores are distributed. 



Motivation 

Will examine mean deviations as an indicator of 

variability for measures of math and science 

achievement  

 It is in more interpretable units than standard deviation and not 
as affected by outliers 

 Statistical tests are possible using bootstrap weights 

 Potential hypotheses of interest: 

Some countries may have significantly larger mean deviations for 

achievement scores than others 

Larger mean deviations may indicate greater inequality in 

educational opportunity 



Motivation 

Will also examine how the U.S. does relative to other 

developed countries in lower and higher achievement 

percentiles 

 The statistic is based on the percentage of all PISA test takers at 

or above, for example, the 90th percentile mark for achievement 

in all developed countries. 

The statistic is the ratio of this percentage for the U.S. vs. this 

percentage for all developed countries (exclusive of the U.S.) 

 Potential hypotheses of interest: 

The U.S. may overproduce students in the lower extremes 

Research question:  Does the U.S. over- or under-produce students in 

the upper extreme of percentiles? 

 



Note 

 “Developed” countries are those designated as 

‘advanced economies’ by the International Monetary 

Fund (IMF) 

 The focus is on PISA math and science achievement 

scores 

 These analyses were reported in SEI 2016, Ch 1 

 PISA data from 2012 were utilized 



Results:  Means 

 Before looking at distribution values, it is important to keep in mind 

how the U.S. fares in terms of average scores 

 In general, the U.S. underperforms other developed countries on the 

PISA mathematics test and, arguably is about middle of the pack 
for science scores. 

 



Mean Deviation:  Science 

 The U.S. has a mean deviation of 75 with respect to PISA science 

literacy scores. 

 This mean deviation is very close to the mean deviation for all 

developed countries, which was 76.   

 The U.S. mean deviation is significantly lower than for:  Norway, 

Sweden, Iceland. 

 Finland is not significantly different than the U.S. on mean deviation 

 On the other hand, S. Korea and Estonia have higher average 

scores than the U.S. and mean deviations 10 or more points below 
that of the U.S. 



Percentiles: Science 

 There are 17% more U.S. students at the 10th percentile than there 

are for all other developed countries. 

 The U.S.  produces about 23% fewer students at each of the 90th, 

95th, and 99th percentiles than all other developed countries.  



Mean Deviation: Mathematics 

 The U.S. had a mean deviation of 73 for PISA mathematics. The 

mean deviation for all developed countries was 78. 

 14 developed countries had significantly higher mean deviations 

 5 had lower 

 13 had mean deviations not significantly different 

 Overall:  U.S. is better than average 

 Comparable to mean deviations of Norway, Sweden, and Iceland 

 Countries with both better means and mean deviations: Estonia, 

Latvia, Denmark, Finland 



Percentiles:  Mathematics 

 The U.S. does particularly poorly in the upper percentiles 

for mathematics. 

 It produces, 61%, 45%, and 42% fewer students at or above the 

99th, 95th, and 90th percentiles 

 The U.S. overproduces students in the lower percentiles 

 24% more students at the 10th percentile or below 

 18% more students at the 5th percentile 



Summary 

 The U.S. has mean deviations for PISA science and 

mathematics scores at or below that of the average 

developed country 

 Its mean deviations are better or comparable to that of 

countries often thought of as quite egalitarian 

 The U.S. appreciably underproduces students in the 

highest percentiles of math and science achievement 

 It somewhat overproduces students in the lowest 

percentiles 


