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The Robustness of Conclusions Based
on TIMSS Mean Grades

Edna Schechtman

Ben-Gurion Univcrsitg

Efrat Soffer

Ben-Gurion Univcrsitg

Shlomo Yitzhaki
Central Bureau of Statistics

Comparisons between countries, districts, schools, etc., based on average test grades, are used
for evaluation of success of national education system, rewards for identifying better schools and
evaluating different methods of teaching. Numerical results are viewed as hard evidence that is
difficult to argue with. In this talk we argue that one should not accept ranking based on average
grades at face value. The problem of ranking groups based on average grades stems from the fact
that ability is a latent variable. This talk illustrates the problem, suggests a method for examining the
robustness of those results under some assumptions and illustrates it by analyzing the results of five
countries reported in TIMSS.

TIMSS, the Trends in International Mathematics and Science Study, is designed to help countries
improve student learning in mathematics and science. The sources of our data are records of all
8th-grade students who participated in TIMSS's mathematics exam, year 2003, which were downloaded
from the site of International Association for the Evaluation of Educational Achievement (IEA). (Internet
site:http://isc.bc.edu/timss2003.html).

The TIMSS 2003 8th-grade assessment contained 194 items in 5 areas in mathematics. We used data
from Australia, Bulgaria, Israel, Romania and USA, with approximately 5000 observations per exam
per country.

The methodology is based on the following proposition: There exist two alternative questions q1
and g2 that reverse the order of average groups’ scores if and only if the cumulative distributions of
ability of the two groups intersect.

Ability is a latent variable. Hence, we use the scores in the exams as a proxy for ability and suggest an
informal test to check whether the condition that allows for reversing the order holds. The test is based
on the differences between the two cumulative distribution functions at each grade. In addition we
illustrate the idea by plots. The plots enable one to characterize the alternative test that will reverse
the ranking, and enable to identify differences between the groups at different levels of ability.

For the purpose of illustration we compared performances of 5 countries in the 6 types of exams.




Results: Out of the 60 comparisons, there were 41 cases where one could write a different exam, with
a different difficulty distribution (sometimes easier, sometimes harder) which will reverse the order
of ranking of average grades. In 19 of the comparisons there was no intersection. We found that
ability to reverse the ranking of average grades, although correlated with, is not a simple function of
the difference in average grades but it is related to the structure of the distributions and the way the
difference in average grades is composed.

We claim that when ranking is not conclusive it is misleading, because it gives the wrong impression
that one group is better than the other while in fact it is not necessarily true. There exists an alternative
which will reverse the order of the rankings .
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