Understanding PSLE T-Score
Computation
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What are T-Scores?

T-scores are ‘Transformed Scores’ used to
standardise raw scores across the level or
cohort.

T-scores give the relative rank or position of a
pupil’s performance compared to all the other
pupils in that subject in the same exam.

T-scores can be computed for individual
subjects and then summed up as a single
aggregate T-score, say in the case of PSLE.

T-scores allow pupils to be ranked fairly.

Why don’t we use raw PSLE scores?

Raw marks obtained in the exam only show
how good the pupil is in that particular
subject and exam, not how good the pupil is
as compared to others.

Raw scores do not factor in the level of
difficulty of the subject or paper. The cohort’s
average or mean is needed to show the
difficulty level.

Raw scores do not reflect the spread of marks
from the average or mean mark. The cohort’s
standard deviation is needed to show this
spread.




How are T-Scores calculated in PSLE?

* As mentioned, T-score is the transformed or adjusted
score a student will get for a subject, after factoring in
the level or cohort’s mean and SD for that subject.

e Formula for T-Score
T=50+10(X-Y)
Z

X = Raw score of student in the subject
Y = Average or Mean Score of the level or cohort
Z = Standard Deviation (SD) of the level or cohort

Standard Deviation (SD) is the spread of the marks
around the average.

Why Standard Deviation (SD) matters?

* Hereis an example to illustrate that with the same mean, SD
or the spread of marks can vary.

 Example 1 -
Allan, Bernard and Charles have $45, $50 and $55
respectively. They have an average of $50 each.
Example 2 -
Dan, Edward and Frank have $10, $50 and $90 respectively.
They also have an average of $50 each.

* In Example 1, the spread (from $45 and $55 to average of
$50) is smaller than the spread in Example 2 (from $10 and
$90 to average of $50)

* Conclusion: Despite having the same mean, Example 1's
data have a smaller SD or “spread from the mean” as
compared to that of Example 2.




What is a Normal Distribution?
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* The normal distribution is a pattern for the distribution of a
set of data which follows a bell shaped curve.

* Mis the mean of the set of data.
* ois the standard deviation of the same set of data.

What is a Normal Distribution?
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The bell shaped curve has several properties:
 The curve concentrated in the center and decreases on either side.

This means that the data has less of atendency to produce unusually
extreme values.

* The bell shaped curve is symmetric. This tells you that he probability

of deviations from the mean are comparable in either direction.
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What is a Normal Distribution?
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If a data distribution is approximately normal then

» about 68% of the values are within 1 standard deviation of the mean
(mathematically, 4 £ 1o, where p is the arithmetic mean),

» about 95% of the values are within 2 standard deviations (4 + 20), and
» about 99.7% lie within 3 standard deviations (1 £ 30).
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How to interpret a Normal Distribution?
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» Population Size = 3000 pupils » Population Size = 3000 pupils

sat for Science Test sat for Science Test

Average score = 50 marks and Average score = 50 marks and
SD=5 SD =10

Means that 68% or 2/3 of the Means that 68% or 2/3 of the
3000 pupils have scored 5 3000 pupils have scored 10
marks around the average, marks around the average,

OR 2000 pupils scored from 45 OR 2000 pupils scored from 40

to 55 marks. to 60 marks. 0




Examples of T-score Computation

*Suppose Okto scores 85% in both Math and Science which
have the same SD but different Means

Her performance in SCis very——— 7
close to that of other pupils 85%

She did much better in MA as
compared to other pupils

Science \

0 65 75 100
MA Ave SC Ave

Math

11

Converting Raw Scores to T-scores

MA T-Score SC
85% —}— —4— 85%

e L Ave=75%
Ee—

Ave=65%— — _

50

*T-Score converts average mark of each subject to a common
score of 50 points. It also converts other marks taking into
consideration the extent to which they differ from the average and

the size of spread of the marks around the average. b




Math Raw Score=85, Mean=65, SD=20

» Okto’s score for Mathematics — 85 (X)
Average score of cohort — 65 (Y)
Standard Deviation - 20 (Z) (this means 2/3 of cohort
scored from 45 to 85)

Using the T-Score formula
T=50+10(X-Y)/Z
T=50+10x (85-65)/20
=50+ 10 x 20/20
=50+10x 1.0

=60
. . 13
 Okto’s T-score for Mathematics is 60

Science Raw Score=85, Mean=75, SD=20

» Okto’s score for Science — 85 (X)
Average score of cohort — 75 (Y)
Standard Deviation - 20 (Z) (this means 2/3 of cohort
scored from 55 to 95)

Using the T-Score formula
T=50+10(X-Y)/Z
T=50+10x(85-75)/20
=50+ 10 x 10/20

=50+ 10x 0.5

=55
. . 14
« Okto’s T-score for Science is 55




MT Raw Score=130, Mean=130, SD=35

» Okto’s score for Mother Tongue — 130 (X) out of 200
Average score of cohort — 130 (Y)
Standard Deviation - 35 (Z) (this means 2/3 of cohort
scored from 95 to 165)

Using the T-Score formula
T=50+10(X-Y)/Z
T=50+10x (130 -130)/ 35
=50+ 10 x 0/35
=50+10x0

=50
15
» Okto’s T-score for Mother Tongue is 50

EL Raw Score=175, Mean=120, SD=30

» Okto’s score for English — 175 (X) out of 200
Average score of cohort — 120 (Y)
Standard Deviation - 30 (Z) (this means 2/3 of cohort
scored from 90 to 150)

Using the T-Score formula
T=50+10(X-Y)/Z
T=50+10x (175-120)/ 30
=50 + 10 x 55/30

=50+ 10x 1.83

=68.3
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» Okto’s T-score for English is 68.3




Summing Up Okto’s T-Scores Conversion

Table 1

Subject

English
Mother Tongue
Mathematics
Science

Aggregate Score

Total
Score

200
200
100
100

Raw Cohort Ave
Score

175
130
85
85

Score

120
130
65
75

Std
Dev

30
35
20
20

Let’s now take a look at Okto’s total performance

T-
Score
68.33
50.00

60.00
55.00

233

« The cohort’s average and standard deviation play a big part
in Okto’s T-scores. To demonstrate, let's move the average

scores of all subjects down by 10 marks each, keeping all
other variables (raw score and SD) constant. This is how

Okto’s score will now look like.
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How Cohort’s Mean Scores Affect Okto’s Aggregate

\Table 1

Total | Raw
Subject Score
English 200 175
MT 200 130
Math 100 85
Science 100 85
Agg Score

Score Score
74

Cohort

Ave Std

30
35
20
20

T-

68.33
50.00
60.00
55.00

Table 2

English
MT
Math
Science

Agg Score

Total

core Subject Score

200
200
100
100

Cohort
Ave

Std
Dev

30
35
20
20

Score

71.67
52.86
62.50
57.50

245

* Take note that Okto’s aggregate goes up from 233 to 245 when
the averages of all subjects went down by 10 marks each.

e This shows that if the cohort is weaker, Okto’s aggregate score

will increase, even if she scores the same marks for all the

subjects.
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Comparison of PSLE Aggregate T-Scores

* Based on Okto’s examples, it is therefore not
accurate to compare a student’s aggregate score
In a particular year, to the aggregate score of
another student in a different year.

» Each year will have a different average for all the
subjects.

» Parents who have more than one child tend to
compare each child’s PSLE Aggregate Score with
his/her sibling's score.

» This is not a very fair comparison.
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More Info on PSLE
Aggregate T-scores

20

10



Is there a Maximum Aggregate T-score?

Because PSLE aggregate score is based on T-scores computation, theoretically,
thereis no fixed “maximum aggregate score”.

Many parents believe that the maximum aggregate is 300. That is a misconception

and Is non-existent.

To demonstrate, | have maximised Okto’s score (in Table 3) to full marks for all
his subjects, using the same averages and SDs found in Table 2 earlier.
/

Table 3 Cohort // » |Note that although Okto scored
100% marks for all subjects, his
Total | Raw | Aye” | Std  T- PSLE Aggregate T-Score is only 286.
Subject Score | Score ore |Dev Score He did not score the (imaginary and
A non-existent maximum) PSLE

; ~ f 300!
English 200 | /200, | 110 | 30 80.00 Aggregate Score o
Mother T | 200 |[ 200)| 120 | 35 72.86 The only way to score that 300 (or
Math 100 || 100/| 65 |20 67.50 even above that), is to have a very
Science 100 \{o/o/ 60 | 20 70.00 weak cohort in that year.
Agg Score 290 ,

Why the Average Aggregate PSLE T-Score of
a Cohort should be 200?

Statistically, the Average National Aggregate T-score should be
200. Reason being that the t-score will force the average of each
subject to be 50.

Using the formula: T =50 + 10 x (Raw Score — Mean)/SD

So if the raw score of the pupil = average (mean) of the cohort,
T =50+ 10 x (0)/SD

T=50+0

T=50

That is average for 1 subject.

If the student scores the exact average of the cohort for all
subjects:

4 subjects x 50 = 200.

So it should be 200 as average. 22
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Thank You
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