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Scores Standardisation 
and Transformation: 

Are We Doing It Right? 

A. SIVAKUMAR, KOH CHONG KHYE 
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Introduction 

One popular Additional Mathematics textbook used in Singapore 
schools introduces "Standardisation of Marks" with a problem. Consider 
this problem, after being introduced to the concept of mode, median, 
mean and standard deviation. 

"Suppose in a school preliminary examination, Student D scored 
82 marks in Physics and 69 marks in Chemistry. In which subject did 
he perform better?" 

The author goes on to state that, "for realistic comparison of 
students' abilities in different tests, we have to express the actual 
scores or the raw scores of the students in another way: we have to take 
into consideration the mean score and the standard deviation for the 
test". 

This is interesting as nothing was mentioned about the type of 
distribution (curve), the sample size nor the term "normal" used. This 
paper attempts to look into the validity of the above standardization 
process and the concept of "standardization of scores". 

Basic Standardisation and Transformation 

Many varieties of transformations are used in the interpretation 
and analysis of statistical data. A transformation is any systematic 
alteration in a set of observations whereby certain characteristic of the 
set are changed and other characteristics remain unchanged. The 
representation of a set of observations X as deviations from the mean 
X - = X is a simple transformation. The mean of the transformed value 
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is 0. All other characteristics of the transformed values are the same as 
those of the original values. The variability, skewness and kurtosis 
remain unchanged. The ordinal properties of the data are preserved. 
The rank ordering of the observations is the same as before. The 
transformation of a variable X to standard form (X - %)/S = z results in a 
change both in mean and standard deviation. The mean of the 
transformed values is0, and the standard deviation is unity. Skewness, 
kurtosis and rank order are unchanged. (Ferguson & Takane, 1989, p. 
479) 

They add that raw scores on any classroom tests are usually 
highly arbitrary. The values of the mean, standard deviation and 
possible range scores reside in large measure in the prediction of the 
test constructor. Unless the mean, standard deviation and something 
about the shape of the score distribution are known, no proper 
interpretation can be attached to the original, or raw scores. Such 
scores are frequently transformed to normal distributions with an 
agreed mean and standard deviation. 

To illustrate the above, let's consider the following example: 

A test when administered to a representative sample of 
individuals from a population, (note: Triola, 1983, explicitly uses the 
term population rather than sample for such transformations) for which 
the test is intended may have a mean of 37 and a standard deviation 
of 9.6. These scores may be transformed to a normally distributed 
variable with mean of 100 and a standard deviation of 16. Scores thus 
transformed to the normal form immediately take on meaning. Thus if 
an individual has a score of 1 16, we know that he or she is one standard 
deviation unit above the average. Because the scores are normally 
distributed we know that hisher performance is better than 84% of the 
population and below the performance of about 16% of the population. 
The procedure for developing such a transformation is known as 
STANDARDISATION. Hence, a test is said to be standardised 
when transformation scores are available, based on reference group 
of acceptable size. The transformed scores themselves are called 
norms. An individual's score takeson meaning in relation toastandard, 
or normative group. One must note at this juncture that, "both normal 
and rectangular transformations are used in test standardisation." 
(Ferguson & Takane, 1989, p. 480) 
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With the above in perspective, one may define a standard score 
as the deviation from the mean divided by the standard deviation; thus 
z = (X - x)/s. The mean is the origin, and the standard deviation is the 
unit of measurement. Thus a particular value is z standard deviation 
units above or below the mean. The mean z scores is 0, and the 
standard deviation is unity. The skewness and kurtosisof the distribution 
are unchanged. The distribution of zscores has the same shape as the 
distribution of X. Standard scores on two or more variables are directly 
comparable only in the sense that they have the same mean and 
standard deviation. 

Johnson (1988) illustrates the above concept with a simplified 
diagram and an example. He states that the z-score, also called the 
standard score, is the position a particular value of X has in terms of the 
number of standard deviations it is from the mean of the set of data to 
which it is being compared. He considers the following illustration: 

Now let's consider a different set of 19 quiz scores. 

X = quiz score 

r 
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Illustration Find the standard scores for (a) 92 and (b) 72 with 
respect to a sample of exam grades that have a mean 
score of 75.9 and a standard deviation 1 1 .l. 

Solution a. X = 92, X = 75.9, and s = 11 . l .  Thus 

Z =  (92-75.9)lll.l = 16.1/11.1 = 1.45 

b. x=72,~=75.9,ands=11.1.Thus 

z = (72 -75.9)lll.l = -3.911 1.1 = -0.35 

This means that the score 92 is approximately one and one-half 
standard deviations above the mean, while the score 72 is approximately 
one-third of a standard deviation below the mean. 

Triola (1983) apart from the commonly used standard normal 
distribution transformation, introduces the term "Nonstandard normal 
distribution". He claims that what the above authors are doing is 
actually a way of standardising nonstandard cases. His example 
specifically states, "considering a normally distributed collection of 
I.Q. scores," indicating that the initial condition before standardisation 
is the normality of a distribution and is illustrated thus: 

Hence, nonstandard here refers to the "offset" of the mean, i.e. the 
mean not necessarily be zero and standardisation is the process of 
making it so. Triola also adds that, "I.Q. and many types of test scores 
arediscrete whole numbers, while the normal distribution is continuous, 
which may have to include a "continuity correction factor" when it really 
becomes necessary." (p. 162 - 163) 



Scores Standardisation And Transformation 57 

Therefore, standardisation of scores is the process by which a 
normally distributed nonstandard function (optimally from a population) 
is transformed to. a standard normal distribution. Moore (1 979) 
summarizes the above and states that, "because a standard score 
translates into the same percentile for all normal distributions, standard 
scores allow direct comparison of scores from different normal 
distributions" (p. 195). However, he cautions that standard scores can 
be used to compare observations from different distributions only 
when both distributions are approximately normal (p. 195). 

The above definition and description of the terms "normal 
distribution" and "scores transformation and standardisation" have far 
reaching implications to both teachers and educationists. Teachers 
should bear in mind that beginners to topics in "score transformation" 
should be introduced to the basic characteristics of a normal distribution 
and curve structure. This is to prevent any misconceptions of score 
transformation, as it involves more than just taking the means and 
standard deviations of two tests and comparing (as illustrated in the 
first example of this paper). Further to this, educationists, especially 
those involved in comparing the performances between different 
subject areas and groups, need to consider the distribution of scores 
to ascertain the above criteria of "normality" before venturing out to 
make a valid conclusion. 
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