International Conference on Advanced Communications Technology(ICACT)

585

Using Standardization for Fair Data Evaluation

Kyongho Cho*, Taeseon Yoon**, Sunghee Park*, and Dohyeon Park***

*Education, Gachon University, Seongnam-daero, Sujeong-gu Seongnam-si Gyeonggi-do South Korea

**Computer Science and Engineering, Korea University, Anam-ro, Seongbuk-gu Seoul South Korea

***Natural Science, Hankuk Academy of Foreign Studies, Mohyeon myeon wangsanri 522 Gyeonggi-do South Korea

hispano@hafs.hs.kr, tsyoon@hafs.hs.kr, sungheepark@gachon.ac.kr, 9parkdoh9@naver.com

Abstract— Evaluation on a specific criteria is divided into
quantitative evaluation and qualitative evaluation, the former
can clearly depict scores in objective manner while the latter is
obscure to measure. To reduce the obscurity, we used formula of
Z-score and T-score through 'standardization of normal
distribution'. To testify the effect, we set a simulation of two
groups of which consisted 3 interviewers and 5 interviewees. The
result after using the method lead to equal mean and equal
standard deviation regardless of different interviewers. Also, by
using T-score, we again rearranged scores once again by using T-
score, in order to enable comparing between criteria possible. By
doing so, we summed up the altered scores, and arranged the
ranks of interviewees from the highest to the lowest. This proved
to be effective on reducing obscurity compared to raw scores'
sum up.

Keywords— Evaluation, standardization, quantitative,
qualitative, z-score

I. INTRODUCTION

A. Recent issue

When evaluating a subject, there are quantitative
evaluation and qualitative evaluation[1]. In terms of
quantitative evaluation, it does not lose fairness, because the
evaluation on a subject is expressed in quantitative scores so it
is objective[2][3]. However, since qualitative evaluation is
universally used these days, it is difficult to satisfy every
individual who is being evaluated. An example of qualitative
evaluation is official interview[6]. Since it is difficult for
interviewers to clearly depict interviewees' scores in objective
manner according to evaluation criteria, it occurs obscurity. In
addition, due to characteristics of interview, different groups
are assigned to have interviews with different interviewers.
Thus, it is needed to rearrange the deviation of scores given by
each interviewers.

B. Objective of Research

The purpose of this research is to figure out the way to
minimize the obscurity of qualitative evaluation. In order to
reduce the obscurity, rearrangement of score deviation among
interviewers and standardization of various criteria will be
used[4][5].

C. Method of Research and Data Collection
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The idea of 'standardization of normal distribution' was
raised, based on the text book, and looked up on the internet
about research about normalized standardization. Based on
these research, this research calculates mean value, standard
deviation value, and other values which are required for this
project through 'spread sheet'.

II. PRIOR RESEARCH

A. Theoretical Review- interview

Because of characteristics of a interview, the fact that
numerous interviewees have to do interviews at the same time,
it is common to distribute interviewees into different groups
rather than one group[7]. Therefore, each groups are evaluated
by different interviewers, and each interviewer could make
relative evaluation based on their subjective views. Even
though it is evaluated by the same criteria, some interviewers
could give higher scores, however; the others could give lower
scores. Some interviewers could make drastic score gap
among interviewees, on the contrary, the others could make
little score gap among interviewees. Since mean and
dispersion of a score could be different depending on which
group you belong to, it is difficult to say that this kind of
interview is fairly evaluated. Furthermore, criteria are not one,
but several. Suppose that it is the university admission
interview and it is going to be evaluated by four criteria:
character 25%, impression 25%, leadership 25%, and potential
25%, which make 100% in total. Let's say that student A
scores 20% in character, 20% in impression, 15% in
leadership, and 10% in potential. Even though both scores of
character and impression are the same in aspects of absolute
score, the actual value could be different in aspects of relative
evaluation because the level of difficulty and assessment
function of each criteria are different. Thus, interviewees'
mean and standard deviation depending on each criteria could
be different, so it is necessary to transform from raw scores to
standardized score using 'standardization'.

B. 'standardization of normal distribution® and
transformation

While the data of following examples are few, typical
interviews have far more data, so it is more close to normal
distribution. It is possible to rearrange the score deviation
depending on interviewers, by using mean that shows relative
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position of given raw score, standard deviation that shows the

r—m
measure of dispersion, and formula o
for standardization of normal distribution.

Also, in order to compare each criteria which have
different standard deviation, we are going to use T-score that
takes 50 as mean and 10 as standard deviation. By
transforming the formula that results T-score, and rearranging
to compare scores depending on criteria, it is possible to
reduce obscurity of qualitative evaluation.

that is used

III. RESULT

Suppose that there are two interviews which consist of
three interviewers and four interviewees in each room, these
are the scores.

TABLE 1. RAW DATA - PARAMETER
Interview
Groupl
A B C

Criterion OEEEECOREOREE RN RN NN NE)

Interviewee
a

25 |23 |25 | 28 |25 |24 |20 |26 |20

Inter‘gewee 30 |29 |30 |27 |30 |28 |26 |28 |27
Imer‘;‘ewee 23 |25 |23 |25 |27 |24 |23 |28 | 26
Imer‘gewee 22 |20 [ 20 |25 |23 |25 |21 |26 |23
24. | 24. | 26. | 26. | 25. | 22.

Mean 25 o5 p o5 25 15 5 27 24
3139 [38 232516 [,4 [ 11|31
Standard | 62 | 21 | 09 | S0 [ 91 |81 | (7|57 | 84
deviation | 55 | 98 |93 |01 |38 |70 | & |70 |43

2 |2 |8 |5 |5 |3 4 |s

Group2 D E F

Criterion (ORI NN NC R EORNCRNCONEON NN NE)

Interviewee
e

30 (29 [ 30 |29 | 28 |30 |25 |23 |27

lntervflewee 26 |27 |26 |22 |27 |28 |23 |25 | 23
lntervglewee 27 130 |27 |20 |29 |28 |23 |29 | 25
Interxgewee 21 |28 |22 |21 (24 |27 |21 |25 |22
28. | 26. 28. 25. | 24

Mean |26 | 5|50 |23 |27 |23 |75k

36 (23129 (37|19 (28 (19|23 |23
Standard 63 |64 |28 | 64 |59 |42 |15 | 64 | 61
deviation 11 |37 |8 |09 | 66 |20 | 30 | 37 | 80

A. Rearrangement of standardized score among interviewers

The problem with the scores above is that each interviewer
have different mean and standard deviation. The fact that sum
of the scores that are graded by one interviewer and the
deviation are different could be illogical, so we need to make
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sum of the scores that are graded by each interviewers or
mean of the scores that are graded by each interviewers as
same as the standard deviation to solve this problem. In order
to do this, three values down below are needed.

1) total mean of the scores of each criteria:

2) value Z of the scores that are graded by interviewers to

interviewees:
3) standard deviation of total mean:

Rearrangement value !&! ,using the values above,

E= Magar ™ £0:at01 can be calculated by modifying a formula

£~ Mygial
p— — fotal

O:atal, The reason why we used total mean in
number 1) is because is increasingly changing, and showing
the data objectively in comparison to other numbers. in
number 2) is the value that shows relative evaluation among
interviewees by interviewers. Deviation of total mean() in
number 3) is the value of in the formula to calculate standard
deviation instead of . means if the standard deviation is higher,

the scores are graded more distinguishable.

TABLE 2. VALUE Z OF THE SCORES THAT ARE GRADED BY INTERVIEWERS

Interview
Groupl
A B C
Criterion (O REOREORE RO REOREENE)
- 0.1 ]13]- - - -
Interviewee 0 0.3 | 37 47 04 07|10 1 1.4
a 82 | 03 15 | 83 | 62 | 91 60
36 | 8 1 37 149 | 09 59
;'26 14 | 1.5 05 14 |16 | 15 1.0
Interviewee 71 52 07 7'7 50 77 27 | 95
b 0 96 41 35 10 48 52 44
6 5 5 4 5 5
11
06 |02 | - - 02 | - 0.2 0.7
Interviewee | 48 [ 29 |04 | 09 | 90 | 0.7 | 18 | 30
c 88 41 11 62 02 62 21 29
56 | 6 11 | 25 1 49 | 8 7
85
09 | - - - - - - -
Interviewee | 73 13 (12109 |12 ]01{0.6 1 0.3
d 32 100 |33 | 62 | 56 | 52 | 54 65
85 |02 |34 [ 25 |76 |5 65 15
27
Standard | o o g Lo fo [0 [0 o |o
deviation
Group2 D E F

Criterion ORNORNOREOREORNCREONNCNNE)

12 104 | 13|16 |05 16 14 | - 1.4
Interviewee | 34 | 47 10 | 97 | 34 0'5 14 1.1 | 32
e 42 | 21 55 105 | 52 91 21 47 | 07

68 | 4 6 6 2 4 08 | 8
Interviewee 0 1.3 100 |02 0 0.2 0 02 | 0.6
f 41 87 | 82 29 29 | 50
64 | 37 | 84 42 42 | 94
Interviewee 03] 13]02] - 1.0 | - 1.6 | 03
08 | 41 62 [ 08 [69 | 0210 05 | 90
g 60 | 64 11 | 48 | 04 | 29 91 56
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TAN NP 7 cieion | () | @ |®) [0 |@ 6|0 |06
b - - - - - - - - 29.
i 15 28. 29. | 27. | 30. | 28 | 23. | 29.
Interviewee 43 04 |14 0516 |11 |14]02]I11 . 27. | 39
h 03 |47 |85 |65 |03 |47 |14 |29 |71 Interviewee | 03 | (| o |44 |76 |24 | 58 51174
21 3 69 57 08 21 42 7 € 72 09 99 78 27 25 74
= NPT
Standard | 1o 1ot o |0 o |0 |0 |o 15
deviation
25.
24. | 23. 23. | 26. 24. | 25. | 23.
Value that are calculated with modified formula Interviewee | 29 | 01 SEA P [PIN  T [VAR (P g
34 %
_ f 16 |99 | o |34 |66 |, |16 |58 |11
E= Mgy T 200 L R I 7 |5 |8
26.
TABLE 3. FONT SIZES FOR PAPERS 251 29 37 2l | 29. 24, 24. ] 30. | 26.
Interviewee | 22 | 81 71 | 12 29 | 48 | 74
iteri 95 %
Criterion 1 2 3 g 80 | 33 70 | 32 16 |24 | 92
Standard s e 135 |1 [%®1]7 |52 |o
83
deviation of oL
total 3.034238 | 2531743 | 2.878621 N e B el el B
ota Interviewee 28 57 | 35 00 |8 |25
60 93 32
T h 44 52 | 68 06 |58 |21
mean(Fiota! 71, % |, ; 3 X ; 5
3
26. 24. | 26. 24. | 26.
24, 25. 25. 25.
TABLE 4. REARRANGED SCORES BY USING RAW SCORES Mean | 29 122 | 62 [235s|  hes | 2 |82 62
17 66 5 16 66 5 16 66 s
Interview
Groupl 7 7 7 7 7
A B C
Transforme i i
R mlolelololelonlo]l e Because sum of the value _Zs of interviewees are 0
% according to the table 2, mean of & from £~ Mhga ™ £0:zalis
2. 2 o1 2. 25, 23120 |23 1 2L same as M:ata, regardless of interviewers. In addition, from
i 29 44 37 43 98 88 42 -
Interviewee 9 19 T Mg
a 16 86 79 92 2 00 10 49 05 ="
7 3 o 4 7 4 2 1 the formula Uiatar , standard deviation agrees with
p T:atar, newly rearranged mean and standard deviation are same
213 96' 26. | 30. | 30. | 28 | 28. | 28. regardless of each interviewers, M:otzrand Trotar,
Interviewee | 21 ‘ 04 |08 |45 |92 |94 |77
09 42
b 3 | e |34 70|38 |65 |84 |83 o o
s A P PR R B. Standardization among each criteria ~
” By methods shown in number 1, rearranged scores  of each
22. | 26. 44' 21, | 27. | 23. | 24 | 28. | 27. criteria are resulted. However, standard deviations of each
Interviewee |32 | 99 | [ 37 |15 |43 |95 |94 |72 criteria are different, it is impossible to decide which score is
c 27 | 74 > 19 09 | oo |37 |8a | 72 high or low absolutely. This being so, we need to rearrange
o o [ 17 |3 |7 |9 1 |s the scores in order to compare each scores, so we transform T-
87 score which is used in standardized score for university
22. issi
i e I R N N A R admission test. .
Interviewee | 33 | 12 37 |23 |18 |30 |8 |57 By transforming 190,107 ) of T-score, mean and
d 83 | 53 :Z’ 19 | a8 |60 | 52 | a9 | 38 standard deviation canrbe _rsplaced each other. Mean and
6 |4 7 |8 1 |9 |2 |s standard deviation of (3.3 | are applied in the example.
62 Standard deviation in this formula is the standard deviation for
24. | 26. 24. | 2. 24. | 26. =
25. 25. 25. T and My,
29 | 41 29 | 41 29 | 41
mean 62 62 62
16 |66 | |16 |66 | |16 |66 | —
7 |7 7 |7 7 |7 [ 12
| E'*“": Migear )
Group2 D E F L, =
' n
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TABLE 5. STANDARD DEVIATION FOR

Criterion 1 2 3
Standard

. 3.034238 2.531743 2.877494467
deviation

T Myptal *

_ T=30+—
Using 7 and applying in the formula R
which is transformed from 7= 350+ z*g , we result the final
score.

&

tatal

TABLE 6. REARRANGED SCORES BY USING RAW SCORES

Interview
Groupl
A B C
Criterion OEEOREOREO RGO RESOBEOREORES)
30.
36. | 27. | 26. | 24 22.
i 2. | 68 73 | 58 | 18 | 54 69
Interviewee 30 08 54 25
a 57 | 31 | 60 | 45 41
82 | 56
5 6 4 5 7
94
37.
38. | 37. 32. | 37. 37. 35.
i 11 | 26 > 88 | 25 38. 63 47
Interviewee 00 39 35
b 10 | 48 67 | 05 76 93
26 07
7 3 5 2 3 7
32
27.
26. | 31. 25. 26. | 31 33.
i 75 | 14 9 18 31. 18 | 09 65
Interviewee 36 45 35
c 55 | 70 87 60 | 10 29
29 01
7 8 5 4 9 1
19
23.
25. | 23. o 25. | 23. | 29. | 26. 28.
Interviewee | 13 | 49 18 |71 |23 | 72 17
08 25
d 33 | 98 o 87 |62 | 72 | 67 35
6 9 5 1 1 3 4
56
Mean 30 [ 30 |30 |30 [30 |30 |30 |30 |30
Group2 D E F
Criterion OREEOREOREO R RESOBEOREOREC)
36.
36. | 32. o 38. | 32 | 38 |37. | 24 | 37.
Interviewee | 17 | 23 o 48 |67 |03 |07 |26 |16
e 21 | 60 as 52 [ 26 |26 |10 |46 |31
3 7 8 1 9 7 1 9
62
29.
28. 28. 28.
. 23. 56 58 g o 26.
Inter"tfewee 30 |29 | 29 30 30 74
57 24 29
18 | 76 4
9 7 2
96
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31.
31. 25. 35. 28. 38.
i 54 303t 75 | 34 | 85 02 31
Interviewee 70 10 30 95
g 30 73 52 24 95
82 69 36
3 6 2 7 5
12
22.
22. 27. 57 27. 21. 24. 22. 28. 24.
h 48 39 08 15 21 23 89 29 92
3 3 7 6 6 3 2 1
3
Mean 30 30 30 30 30 30 30 30 30

Therefore, transforming newly rearranged # again in order
to compare according to each criteria, we finally have the
results which are comparable interview scores.

TABLE 7. REARRANGED SCORES BY USING RAW SCORES

Criterion ) ) 3) f(inal score
Interviewee a | 3042677 | 26.89045 | 26.52189 | 83.83911
Interviewee b | 36.21182 | 36.50512 | 37.1367 | 109.8536
Interviewee ¢ | 27.67847 | 32.53239 | 29.26086 | 89.47173
Interviewee d | 25.68295 | 24.07203 | 27.08055 | 76.83553
Interviewee e | 37.24283 | 29.72443 | 37.25041 | 104.2177
Interviewee f | 29.5286 | 27.38157 | 28.38648 | 85.29665
Interviewee g | 29.10013 | 36.69433 | 30.70571 | 96.50017
Interviewee h | 24.12845 | 26.19967 | 23.65739 | 73.98551

IV. CONCLUSION

It is impossible to compare with raw scores of
interviewees because mean and deviation of scores that are
given by interviewers are different. As it is elaborated in the
part 3-1, by making mean and standard deviation of the scores
by interviewers same, it is possible to compare each others'
scores in the same criterion. In addition, as it is explained in
the part 3-2, we solve the problem due to mean and deviation's
difference from each criteria, and make it possible to compare
scores from different criteria.

Suppose that the number of interviewees as T, mean of
scores that are graded by interviewers as 7, total mean of the

raw scores from each criteria as Mzaza1, following is the newly
rearranged score M:a:z which can be resulted from part 3-1.
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Also, from this result E, in order to make it possible to

compare by each criteria, by using the method of T-score
conversion, following is the X', which is the new score that
can be resulted from the method &1

Through this process, it is possible to compare the final

scores X , which are final added scores of all three criteria and
evaluate the interviewees. Therefore, the final results will be
listed from the highest to lowest; interviewee b, interviewee e,
interviewee g, interviewee c, interviewee f, interviewee a,
interviewee d, interviewee h.

(1]
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