Report of the Committee of the Statisticians, constituted by Kerala Public Service
Commission to study the standardization procedure for Degree I.evel Common
Preliminary Examinations, 2024.

The Kerala Public service Commission constituted the committee to standardize
the marks obtained by candidates in preliminary examinations to short list
candidates who secured marks above a cut off mark for the selection to the main
examination. The preliminary examinations conducted on three different dates
with different question papers based on the same syllabus.

One cannot determine which question is more difficult simply by reading the
questions. It is not fair to decide a question is more difficult based on intuition or
subjectivity of a person. The decision can be taken only based on empirical
evidence.

So, the committee decided to compute the index of difficulty (difficulty level) of
each question in each question paper. The index of difficulty (p) of a question is
defined as the proportion of correct answers of that question (that is the
number of correct answers of the question divided by the total number of
candidates who wrote the examination with the respective question paper)
( Nitko (1996), Crocker & Algina, 1986). The larger the proportion getting a
question right, the easier the question. The higher the difficulty index indicates the
easier the question and the lower the index of difficulty indicates the question is
difficult. The index of difficulty will be always in between 0 and 1. The index of
difficulty ‘0’ means the maximum is the difficulty and ‘1’ means the difficulty
is minimum. The committee carried out an exploratory analysis on the marks of
three phases. In order to compute the difficulty indices, the performances of the
top fifteen percent candidates from each phase are taken. In each question paper,
the difficulty index of all questions are computed and classified into ten categories
based on the number of correct answers of each question.



The questions in each question papers are to be divided into ten strata as follows:

Stratum Range of
No. difficulty index(p)
0 <p<0.1
0.1<p<0.2
02<p<0.3
0.3<p<04
04<p<0.5
0.5<p <0.6
0.6 <p<0.7
0.7<p<0.8
0.8<p<0.9
09<p<1.0
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The Committee considered different procedures for standardization and illustrated
with sample data. The Committee was of the opinion that the effect of
standardization should be same for all candidates who scored the same mark
within a particular group (answered a particular question paper) because the
weightage of all questions were same while conducting the examination. Also it is
not fair to give the same benefits of difficulty for all in a phase because the
difficulty level of candidates within a phase may be different due to various
reasons. So, the committee decided to give the benefits of difficulty proportional
to the performance of the candidates. The committee unanimously suggests the
following procedure for standardization.

All questions in a question paper are to be stratified into ten levels as given above.
Then a score of difficulty ( DS) is to be computed for each question paper as given
below.

Compute DS; = Y [Ny (1-M;)]/N;



Where DS; is the score of difficulty for the i question paper; Nj is the number of
questions in the j" stratum of the i question paper, (1-M;) is the median difficulty
level of the j™ stratum (M;=0.05, M,=0.15, M5=0.25, M,=0.35, M5=0.45, M=0.55,
M;=0.65, Ms=0.75, Ms=0.85, M;,=0.95) N; is the number of correct questions in
the i ™ question paper.

Then the proportion of difficulty (PD) of each question paper to the lowest
difficult question paper ( DS; is minimum) can be computed as:

PDi = (DSl/ DSmin )

PD; is the proportion of difficulty of the i™ question paper to the lowest difficult
question paper; DSy, is the score of difficulty of the question paper which has the
minimum DS.

Then the final mark of the j " candidate who attended the i question paper ( Sj;) is
to be computed as:

Sij = Mm[lOO, MinPDj]

Where M;j is the mark actually scored out of 100 (including negative marks) by
the j™ candidate in the i™ group.

Note:

1. All the marks may be corrected to a convenient number of decimal places
to break tie.

2. The standardization procedure depends on the nature of data, hence the
above said procedure cannot be applied to another situation without
exploring the feasibility of the method.
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Table 1: Number of questions in each stratum of difficulty index(p;)

Nil

Range of

difficulty(p;) Phase| | Phasell | Phase Il
S$1(0 - 0.1) 4 10 6
$2(>0.1-0.2) 11 8 9
S$3(>0.2 - 0.3) 10 8
S4(>0.3 -0.4) 9 5
S5(>0.4 - 0.5) 7 11 6
S6(>0.5 - 0.6) 9 6 5
S7(>0.6 - 0.7) 13 8 11
S8(>0.7 - 0.8) 10 13 6
$9(>0.8 - 0.9) 13 11 7
$10(>0.9 - 1.0) 7 11 21
Total 93 92 84

Table 2: Score of difficulty and proportion of difficulty

Phase Score of | Proportion of
difficulty(DS;) | difficulty(PD;)

I 0.47043 1.1100

Il 0.47065 1.1105

1] 0.42381 1.0

Table 3: Standardized marks -examples

Marks awarded out of 100
75 |74 |73 |72 |71 |70 |69 |68 |67 |66 |65 |54 |51 |48
Phase Standardized Marks
I 83.25|82.14|81.0379.92 |78.81|77.7 |76.59|75.48 |74.37|73.26 |72.15|59.94 | 56.61 | 53.28
11/83.29 |182.18 |81.07 |79.96 | 78.85 | 77.74 | 76.62 | 75.51 | 74.4 |73.29 |72.18 | 59.97 | 56.64 | 53.3
111175 74 73 72 71 70 69 68 67 66 65 54 51 48




Table 4 :Method of calculating actual marks from the marks awarded after standardisation

Actual marks scored
(ie., before standardisation)=Marks awarded after standardisation (Provided in the candidate profile)
Proportion of Difficulty (as in Table 2)

Phase |Marks awarded after Standardisation |Actual marks scored (ie., before
(available through profile) standardisation, out of 100)
I 51 (51.00/1.1100) = 45.95
II 51 (51.00/1.1105) = 45.93
111 51 (51.00/1.0)  =51.00
I 60 (60.00/1.1100) = 54.05
II 60 (60.00/1.1105) = 54.03
111 60 (60.00/1.0)  =60.00




