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In many occasions, the Department of Education in Sri Lanka experimented with student lives. In 1988, the 

students who faced the Ordinary Level Examination (O/L) took only six subjects instead of the regular eight. A 

system of continuous assessments by the respective schools was used as a substitute for the other two 

subjects. Today, those "experimental" students have to give a detailed explanation if someone inquires about 

their O/L result because, by 1997, there were as many as ten subjects in O/L.  

In 2001, the scoring mechanism in the Advanced Level Examination (A/L) was significantly altered. Rather 

than selecting students whose sum of all subject scores go beyond a threshold called a "cut-off" point, for 

university admission, a Z-score was used. 

This article examines the use of Z-score and demonstrates how it would have affected different student 

populations who faced the A/L examination in 2011, differently. It also investigates the potential benefits of 

using Z-score. 

 What is a Z-score? 

The mathematical equation for Z-score is: 

Z = (test score - mean test score)/(population standard deviation) 

When we apply Z-scores, we can "normalize" or "standardize" measurements so that they are comparable. 

In other words, it is a unit of measurements such as Kilograms or Pounds. 

Who has performed better? 

Suppose two teachers gave identical Social Studies exams to their respective classes. Ms. X’s class  with ten 

students has a mean of 85 and standard deviation of 7.87 for social studies compared with Ms. Y’s, whose 

class with ten students also has a mean of 85 (both classes have same mean for simplicity in the calculations) 

and standard deviation of 2.31. 

Ms. X's class scores are A=90, B=95, C=95, D=89, E=85, F=88, G=82, H=76, I=78, J=72 and Ms. Y's is K=83, 

L=83, M=84, N=85, O=90, P=85, Q=86, R=85, S=82, T=87. In terms of average, both classes are as strong. 

However, note that Ms. X's class scores range from 72 to 95 whereas Ms. Y's 82 to 90. This is also reflected 

by the differences in standard deviation. 

This means Ms. Y's students have performed somewhat better than Ms. X’s. 

To illustrate the effect of Z-score let's pick out two students. As you can see above, students A in Ms. X's and 

O in Ms. Y's class both have scored 90. Are both these students of equal quality? 

The Z-score for Ms. X's student, A 0.64 and Ms. Y's, O is 2.17. If we consider both classes separately in order 

to compute Z-scores, it produces O as the stronger candidate. Thus, Z-score has done the majic of comparing 

two students in different classes with the same test score. 

Also we can observe that student F in Ms. X's class and student Q Ms. Y's class both have Z-scores that are 

.38 and .43, respectively. However, their test scores  are quite the opposite, F=88 and Q=86. The student Q 

who is in the somewhat stronger class has higher Z-score though his numerical test score is lower.  



The concept illustrated in this simple example is one of the major benefits of the application of Z-score in Sri 

Lanka. 

The 2011 controversy 

In 2011, the Department of Education changed syllabi of the subjects. The Z-scores were computed by poolig 

old syllabus and new syllabus of the same subject together, assuming the exams of old syllabus and new 

syllabus are of approximately equal in difficulty. If one paper is more difficult than the other, then the students 

of the group sitting for the difficult paper will be at a disadvantage. Apparently, the Department of Education 

had assured that the setting examiners were specifically requested to maintain the same level of difficulty in 

the two papers, which fact has also been substantiated and corroborated by the members of the setting 

panels. 

Once the A/L results were released by pooling old and new syllabi together, certain academics pointed out that 

it is erroneous to pool new and old syllabi together because they are quite different and, instead, they should 

have been treated differently as two different subjects streams. 

Then, the Supreme Court intervened and ordered the Department of Education to treat the two populations 

separately. 

Honoring the Supreme Court’s determination, the Department re-computed Z-score of each student by treating 

first-timers and repeaters separately and used common Z-score for university admission. The error was that 

they applied same Z-score between two completely different, in other words, heterogeneous populations: first-

timers and repeaters who faced an examination which is similar in difficulty and whose characteristics such as 

preparation, confidence, materials covered etc were quite different. 

Following tables extracted from an article entitled, “New Z-Scores to adversely affect AL repeaters” by Dr. 

H.D.Goonetilleke, The Open University of Sri Lanka, illustrate how this change discriminately affected the 

proportions of first-timers and repeaters who were granted university admission in different subject streams: 

Table 1- Percentage admission for Medicine  

 
2008 2009 2010 

2011 

Separate 
Z-score 

Pooled Z- 
score 

First-Timers 43% 42% 41% 74% 37% 

Repeaters 57% 58% 59% 26% 63% 

  

In the above table for Medicine, it is clear that the repeaters are at a great disadvantage if we use the separate 

Z-score method for for university admission. The percentage of repeaters (old syllabus) who qualify for 

university admission drop significantly from 59% in 2010 to 26% in 2011, while the percentage of first-timers 

(new syllabus) increase significantly from 41% in 2010 to 74% in 2011. In contrast, if we look at the pooled 

method, the figures are not only comparable, but also consistent--the percentage of repeaters increase slightly 

from 59% to 63%, consistent with an upward trend while the percentage of first-timers drop slightly from 41% 

to 37%, consistent with a downward trend. 

 

 

 

 

 

 



This pattern is consistent with other subject streams as well. 

  

Table 2- Percentage admission for Engineering  

 
2008 2009 2010 

2011 

Separate 
Z-score 

Pooled Z- 
score 

First Timers 70% 66% 58% 85% 63% 

Repeaters 30% 34% 42% 15% 37% 

 

Table 3- Percentage admission for Management  

 
2008 2009 2010 

2011 

Separate 
Z-score 

Pooled Z- 
score 

First Timers 78% 79% 76% 87% 75% 

Repeaters 22% 21% 24% 13% 25% 

 

Having a single Z-score for both groups reduces repeaters proportion in the university admission pool by more 

than a half. Generally, repeaters are strong candidates who have already faced the examination, at least, 

once. Many of the repeaters tend to sit for the exam in an attempt to improve their past performance to go to a 

better university (e.g., Medicine Vs. Agriculture). 

The general assumption is repeaters are stronger than students who are facing the exam for the first time. By 

standardizing the populations separately and using a common cut-off point has removed the relative strength 

of repeaters, compared to first-timers. 

Testing the hypothesis 

In the absence of actual data and the difficulty of getting it, a simulation has been used to showcase how 

pooled and separate methods impact two populations presumed to be strong and poor in quality, respectively. 

The simulation consists of following steps. The assumption is that repeaters are stronger than first timers. 

1. Generate test scores for 100 first-timers and 100 repeaters using a random number generator 

2. The first-timers have a range of 60-100 (weak) while repeaters have a range of 80-100 (strong) 

3. Generate Z-scores by pooled method 

4. Generate Z-scored by separate method 

5. Rank students in pooled method 

6. Rank students in separate method 

7. Assume 20% of the student population or 40 students as the university admission quota 

8. Compare the % of first-timers and repeaters are qualified by in both methods 

 

 



Table 4- The simulation is summarized in the following table: 

round quota 

cutoff Count % selected 

pool separate 
weak pop strong pop weak pop strong pop 

pool separate pool separate pool separate pool separate 

1 40 1.0477 1.1048 12 19 28 21 30% 48% 70% 53% 

2 40 0.9254 1.1133 13 20 27 20 33% 50% 68% 50% 

3 40 0.8658 0.9883 10 19 30 21 25% 48% 75% 53% 

4 40 0.9616 1.0390 15 22 25 18 38% 55% 63% 45% 

5 40 0.9512 1.1010 10 16 30 24 25% 40% 75% 60% 

6 40 0.8563 0.9681 18 23 22 17 45% 58% 55% 43% 

7 40 0.8655 0.9194 14 21 26 19 35% 53% 65% 48% 

8 40 0.9140 1.0073 12 20 28 20 30% 50% 70% 50% 

9 40 0.9870 1.1106 15 22 25 18 38% 55% 63% 45% 

10 40 1.0572 1.1290 14 19 26 21 35% 48% 65% 53% 

 

In the % selected column, the proportion of repeat and first-time students in pooled method flips in the 

separate method. In pooled method there are higher % of repeaters and in separate method it is lower. The 

opposite is true for first-timers. All 10 rounds consistently show the same outcome. 

It is quite evident that computing of two separate Z-scores and using a common cut-off Z-score to select 

students for university admission has discriminated repeat students. 

Does the introduction of Z-score have any benefits? 

A relatively high A/L score is necessary to get into the Law Faculty at the University of Colombo in Sri Lanka. 

Even though no subject restriction exists to apply to law, students with high scores in mathematics stream opt 

for engineering; students with high scores in biology stream opt for medicine and students with high scores in 

commerce stream opt for management. Some of these students may have preferred to pursue law but its 

relatively high cut-off point may have barred them from doing so. In many years admission to law faculty had 

the highest cut-off point. Consequently, the law school was populated by students following the art stream 

which is considered relatively easier. (The fact that the vast majority, probably, over 99%--the Sri Lanka Law 

College and the Open University of Sri Lanka also produce lawyers--of Sri Lankan lawyers do not have a 

science, bio or management background is somewhat daunting.) 

The Z-score rectifies this incomparability between the subject streams. As a result, a student with high test 

score in art stream, which generally has high test scores, would be comparable to a student with moderate test 

score in science stream, which generally has low test scores. In other words, for example, an Art student with 3 

As could have a Z-score which is closer to that of a Math student who has 1A and 2Bs. As a result, some 

Math/Science students who may have qualified for Engineering II, Agriculture, Vetenarian, Dental, Bio or 

Science would have the possibility of entering the law faculty. This can lead to a major demographic shift in the 

LLB entrance class to University of Colombo in Sri Lanka. 

Z-score also allows the Department of Education, if it so desires, to expand the subjects it offers in Advanced 

Level and measure student performance uniformly. For example, if a student selects an easier subject such as 

English and score high while scoring low in a difficult subject such as Combined Math, the simple summation 

would improve the total score. However, the Z-score by subject neutralizes the impact of English and put the 

student in par with those who have taken difficult subjects such as Physics, instead of English. 



Z-score also facilitates employers to gauge the quality of its candidate pool who have followed different subject 

streams and have entered the workforce after the A/L’s. Irrespective of Science, Math, Management or Art, the 

Z-score tells which candidate is superior on his own merit with respect to his peers. Employer would no longer 

have to struggle to measure between two candidates, one with two A’s and one B in Management and another 

with three C’s in Mathematics. Instead, he can consider one uniformal Z-score and focus on other qualities of 

the two candidates that would be the best fit for the organization. 

Nevertheless, there are some statistical requirements that might slightly impact the computation of Z-scores. 

The mean test score probability distributions should follow normal Gaussian bell-shaped normal distribution 

such that 95% of the student’s mean test scores fall between 2 standard deviations (Z-score=+2 and -2). One 

can argue the probability distribution of A/L mean test scores for first-timers or repeaters may not be normally 

distributed but left-skewed. However, the benefits of using Z-score, by far, outweigh the minor errors 

associated with the skewedness of the probability distribution in computing Z-score. 

In conclution, the use Z-score as the A/L ranking system has many useful benefits. In 2011, the pooled Z-score 

method, originally applied by the Department, had provided the desired outcomes, consistent with the past 

trends. However, switching to two separate Z-scores and using a common cut-off Z-score had flipped the 

proportion of repeaters and first-timers in the university admission population compared to the pooled method. 

It had impacted one student population differently. Did the honorable judges of the Supreme Court err? One 

thing is certain, similar to the students who faced an Ordinary Level examination with six subjects in 2008, the 

2011 repeaters may have to explain why they were not selected for the universities even though they have 

high test scores compared to their peers in the same subject stream. 

Sri Lankans for Peace is a group of Sri Lankan professionals and activists living outside the Country. Our objective is to bring 

economic prosperity, political stability and peace to Sri Lanka and to build a society that honors human rights and celebrates 

diversity. We believe peace and prosperity take place in an atmosphere where diverse human aspirations co-exist and interact 

among each other in a harmonious manner. SL4P can be reached at srilankans4peace@gmail.com or facebook: sri lanka 

 

  

 

 

  

 

  

  

  

  

  

 

mailto:srilankans4peace@gmail.com

