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As concern over failing schools contin-
ues to grow there are increasing calls for 
more accountability of educational per-
formance in the form of standardized 
testing.  There is little doubt that more 
accountability is desirable.  Under-
standably, however, teachers’ organiza-
tions have expressed concern over the 
use of standardized tests since teachers 
do not control the sample over which 
they are judged.  Teachers also argue 
that standardized tests produce pressure 
to “teach to the test.”  Obviously, pru-
dent public policy requires that much 
thought be given to how we administer 
standardized tests and how we interpret 
their results. 
 
The purpose of this policy brief is to 
suggest to policy makers that many of 
the problems associated with standard-
ized tests are products not of the tests 
themselves but how they are interpreted.  
What follows is a testing policy proposal 
that can implemented at the school, dis-
trict, and even state level.  This proposal 
provides an overview of a new way of 
interpreting standardized test data that 
will provide teachers and administrators 
with information that is both easy to in-
terpret and directly pertinent to achiev-
ing the true goal of education, which is 
to maximize the academic achievement 
of every child regardless of innate ability, 
socioeconomic status, or ethnic back-
ground.  In a nutshell, the key is shifting 
focus away from average test scores over 
the entire school or school district sam-
ple and focus instead on the change in 
scores over time on a student-by-student 
basis.   

 
All people learn over time.  What 
schools are supposed to do is increase 
the rate of learning.  The ultimate stan-
dard by which schools should be judged 
is therefore how much they increase the 
rate of learning.  Schools that achieve 
high rates of learning are better schools 
than those that achieve low rates of 
learning.  Put another way, a grade 
school that starts with 95th percentile 
children (on average) and finishes, five 
years later, with 90th percentile children 
has nothing to be proud of, despite be-
ing a school comprised of 90th percentile 
fifth graders (on average).  This is be-
cause the rate of learning needed only be 
that of an average school to maintain the 
initial percentile score of 95. Indeed, go-
ing from the 95th percentile to 90th per-
centile means that the rate of learning is 
actually below that which occurs in aver-
age schools.  On the other hand, a dif-
ferent grade school that starts with 50th 
percentile children and finishes with 60th 
percentile children should be com-
mended, since its students have learned 
at a rate that exceeds that of average 
schools.  
 
Social scientists, statisticians, and educa-
tors know that unadjusted average test 
scores can be very misleading.  We all 
understand that it is unfair to judge a 
school or a teacher by absolute academic 
achievement when student abilities are 
subject to significant cross-sectional 
variation, so comparative assessments 
normally attempt to control for these 
factors through the use of socioeco-
nomic proxies, COGAT scores, and the 
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like.  While this is clearly a step in the right direction, 
why not go further?  Instead of using proxies to control 
for the aforementioned factors, why not compute the 
year-to-year change in standardized test scores on a stu-
dent-by-student basis to directly measure whether stu-
dents are learning at a rate that is faster, slower, or 
about the same as the average child in the reference 
sample?  With such information it would be easy to 
compare the rate of improvement of students in any 
given school to the rate of improvement in other 
schools, both inside and outside of the district. 
 
Consider a 4th grade class filled with 20 students, where 
15 were in the district in the previous year.  Each of 
these students will have a standardized test score on file 
that will tell us his/her percentile score on the test from 
the previous year. When the results of the 4th grade test 
are computed, we can compare each child’s percentile 
score to the previous year’s score.  If, for a given stu-
dent, the percentile score rose by a statistically signifi-
cant amount, then we can be reasonably sure that this 
child has learned at a faster rate than the average child 
in the reference sample.  Many children, of course, will 
have a percentile score that is not statistically signifi-
cantly different from the previous year’s score.  In this 
case we should infer that there is no evidence that the 
child is learning at a faster or slower rate than children 
do on average in the reference sample and, hence, in aver-
age performing schools.  Some students, however, will 
have scores that have increased by a sufficient amount 
to constitute a statistically significant change, and some 
will have scores that decreased by a sufficient amount to 
constitute a statistically significant change.    
 
Suppose that in our hypothetical class 8 of the students 
have percentile scores that are statistically indistinguish-
able the last year’s score, 5 have percentile scores that 
are (statistically) significantly above last year’s score, and 
only 2 have percentile scores that are (statistically) sig-
nificantly below last year’s score.  From this informa-
tion the principal could easily tell that this class is doing 
quite well even if we had no idea what the absolute scores 
are.  This is because relative performance is rising for 
many more students than for whom it is falling.  There 
is no need to transform the data with proxies for socio-
economic status or cognitive ability because we are 
looking at each child in isolation relative to his/her own 
previous scores.  In statistical terms, because we have 
first-differenced the data, cross-sectional correlates of 
these proxies (fixed effects attributes) vanish.   
 
A valid criticism of using standardized test results to in-
fer performance is that there is more to learning than 

what is covered on stan-
dardized tests.  The first-
difference approach pro-
posed here directly ad-
dresses this criticism.  
Suppose a school spends 
13 hours per week on 
subjects like creative 
writing, art, theater, etc., 
and that this has the effect of reducing the average stan-
dardized test score by 10 percentile points because these 
skills, important as they are, are not measured on stan-
dardized tests.  When we first-difference the data, we 
find that this effect vanishes because it is, statistically, a 
fixed effect.  Put simply, the 3rd grade score was margin-
ally lowered by 10 points due to time spent on non-
testable academic activity and the 4th grade score was 
marginally lowered by 10 points as well.  Any change in 
the score from 3rd to 4th grade can therefore not be due 
to these effects because the minus ten in 4th grade minus 
the minus ten in 3rd grade nets to a zero marginal effect.  
This is a common feature of real world data and ex-
plains the popularity of fixed effects modeling by statis-
ticians.   
 
This approach requires no additional test data, no fancy 
data transformations, and no arbitrary controls that are, 
at best, mere proxies.  Since the methodology works for 
any percentile score, teachers and administrators can 
also look at the time path for scores in the math, lan-
guage arts, science, and social studies sub-sections of the 
test.  Most importantly, test scores that are reported in 
this way will directly measure what we really want to 
know:  the presence or absence of improvement in per-
formance over time.  Below is a summary of the basic 
methodology: 
 
1.   Divide the set of all students in a given (classroom, 

school, or district) that were present the previous 
year into the following three groups for the com-
plete battery and each of the four subject areas cov-
ered by our standardized test instrument:  1) those 
students who did statistically significantly worse 
than last year,  2) those students who did not have a 
statistically significant change in their scores, and  
3) those who did statistically significantly better 
than last year.   

 
2.   Compute for the (class, school, or district) the ratio 

of students whose scores increased significantly to 
those whose scores decreased significantly for the 
complete battery and for each of the four subject 
areas. 

From this information 
the principal could easily 

tell that this class is do-
ing quite well even if we 

had no idea what the ab-
solute scores are.      
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3.   Compute for the (school or district) item (2) above 

using the percentile scores for the first and last years 
of attendance (e.g., for grade schools compare a 
child’s 1st grade score to his 5th grade score). 

 
A reasonable question at 
this point is this:  why 
bother with statistical 
significance?  Why not 
just compute the mean 
of the first-difference 
values?  The reason for 
categorization by statisti-
cal significance is that 
this automatically ad-
justs for the fact that 

even a small improvement in the percentile score of a 
child who is already in the 95th percentile is quite diffi-
cult to achieve because we are already in the tail of the 
distribution.  Similarly, it is almost inevitable that a 
child starting at the 2nd percentile will realize a higher 
score next time.  By only counting statistically signifi-
cant improvements, we account for this issue.  
 
With such an approach, teachers will no longer be pe-
nalized for teaching outside the scope of standardized 
test material because we will no longer focus on the ab-
solute test score average when assessing teachers or 
schools.  In addition, teachers will no longer need no 
longer worry that their measured performance will be a 

function of how classes were allocated.  The innate abil-
ity of students and the quality of instruction they re-
ceived in prior years will no longer be an issue when as-
sessing teachers since all that matters is the rate at which 
student performance improves over the year a given stu-
dent is in his/her class. 
 
One valid complaint about placing a lot of emphasis on 
standardized test scores is the absence of a level playing 
field.  Schools play an important role in determining 
which children take the test and the baseline data that is 
used to norm the test against socio-economic factors.  
This puts ethical schools at a disadvantage since unethi-
cal schools can enjoy higher scores than they deserve.  
The value added eliminates this problem entirely be-
cause there is no “norming” and it doesn’t matter who 
takes the test. 
 
There is much more to this proposal that has been dis-
cussed here.  The bottom line is that the proposed re-
porting policy will shift the focus of assessment to 
where it should be — educational value-added.  This 
approach should not be very expensive and there is no 
single policy change that would more strongly signal the 
community that our state is serious about improving its 
academic standards.  Instead of rewarding luck and 
privilege, it rewards improvement that is generated by 
what schools do, not how gifted their students are.  

One valid complaint 
about placing a lot of 
emphasis on standard-
ized test scores is the ab-
sence of a level playing 
field.   


