&= & B @ B . .
URUSFURUU Chula Med J Vol. 46 No. 10 October 2002
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programs employed at the Faculty of Medicine,
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Objective : To compare grading resuits of medical studenfs’examinations, Faculty of

Medicine, Chulalongkorn University, derived from two grading programs:
' PS-2 and SB-8, in terms of nurmber of student in each grade (A, B', B, C", C,
D", D, F) and time spent in their calculations.

Design . Experimental study. "

Methods : The researcher used MCQ scores of Comprehensive Examination for sixth
year medical students, Faculty of Medicine, Chulalongkorn University,
academic years 1993 t0 2000. Scores were graded by PS-2 and SB-8 grading
program under the same condition. Time spent in their calculations were also
counted and tested difference for the number of student in each grade by Chi-
square fest.

Results < The eight Comprehensive MCQ tests, academic years 1993 - 2000, had 298
to 300 total scores. The number of students were between 136 to 196. The
reliability of the tests were 0.84 -0.87. The number of students in each grade
calculated by PS-2 and SB-8 from 1993-2000 Comprehensive MCQ test were
not significantly difference. When using PS-2 included Standard Error of
Mean and SB-8 included Standard Error of Measurement, there was
significantly difference. - This research showed 2 essential results. The first

resultis the SB-8 grading program is a good program as same as the PS-2

*Medical Education Unit, Faculty of Medicine, Chulalongkorn University
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grading program, the Faculty standard. The second result is the weak point of
the PS-2.in terms of using mean-and SMin program. -t should be better -and
appropriate if the PS-2 uses median and SEM.

Summary : The experimental researchis aimed to compare. the number of students in
each grade (A, 8", B, C', C, D", D, F) given by the two grading programs,
PS-2 and SB-8. The scores of 8 Comprehensive MCQ examinations (1993 -
2000), Faculty of Medicine, Chulalongkorn University were employed as their
input database. The reliability of the Comprehensive MCQ tests were 0.84-
0.87. The number of the sixth year medical students were 136 -196. The
number of students in each grade were not significantly different except when
compared PS-2 included Standard Error of Mean and SB-8 included Standard

Error of Measurement.

Keywords : Grading, PS-2, SB-8, MCQ, Comprehensive Examination, Standard Error of
Measurement (SEM), Standard Error of Mean (S n)
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Concerning its grading systems, the letter
marks are usually used in academic institutions.
The Faculty of Medicine, Chulalongkomn University
used five categories (i.e. A, B, C, D, F) since 1974 ©
and later switched to eight categories (i.e. A, B", B,
C*, C, D', D, F) in 1997.? Arunyingmongkol and
Laisnitsarekul constructed a computer program: for
the Eight-Category Grading System named SB-8
in 1997.% In 1998 Siriviriyakul -and Kamolwarin
constructed a computer program for the Eight-
Category Grading System named PS-2 in the name
of the Division of Academic Affairs, Faculty of

Medicine, Chulalongkorn University.?

The strong
points of the PS-2 grading program were 1) easy to
understand because the program was written in
Thai language and 2) familiar for user because it
constructed from the Microsoft Excel. However the
weak points of the PS-2 were 1) used arithmetic mean
as average 2) the interval between each grade

depended on user. The strong points of the SB-8

grading program were 1) available to use with many

computers such as PC386, PC486, Pentium-i;
Pentium-It, Pentium-til, Pentium-4 2) used median ‘as
average 3) the interval between each grade calculated
by computer and 4)-there were standard error of
measurementinthe SB-8: The weak pointwas English
language of the program. * It might be not famiﬁar for
user. This stimulated the author’s interest in studying
the difference in number of student in each grade

between the two aforementioned grading systems.

Objectives
1. To calculate the grade from the scores of
~ tests by the PS-2 and SB-8 grading programs.

2. To find and compare the time spentiin

Chula Med J

preparing and processing the data.
3. To compare the difference in number of
students in.each grade between the abovementioned

grading programs.

Hypothesis
No difference in number of student in each
grade between the PS-2 and SB-8 grading system

programs.

Definitions

1. Standard Error of Measurement (SEM):
The standard error of measurement provides an
estimate of the range of variation in a set of repeated

measurements of the same thing.® If it were possible

totesta pupil cver and over again on the same test,

we, would find that his scores would slightly vary.
The amount of the variation in his test scores would
be directly related to the reiiabiﬂify of the testing
procedures. Lowteliability would be indicated by large
variations in the pupil's test scores. High reliability
would be indicated by little variation from one testing
to another. Although it is impractical to administer a
test many times to the same pupils, itis possible to
estimate the amount of variation to be expected in
test scores: This estimate is called the standard error

of measurement.®) To calculate, use the following

formula:™
SEM = SD.fi_f
~ Where SEM = Standard Error of
Measurement
sD = Standard deviation of

norm group

Reliability of test
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2. Standard Error of the Mean (SM): Since
the extent and the distribution of sampling errors
can be predicted, we can use sample means with
predictable confidence to make inferences conceming
population means. However, we need an estimate of
the magnitude of the sampling error associated with
the sample mean when it is used: as an estimate of
the population mean. Animportant taol for this purpose
is the standard error of the mean.® The standard error
of the mean is the standard deviation of the sampling
distributicn of the mean. The formula for the standard

error of the mean is @ :

)

SM = m

Where SM - Standard Error of the

i

Mean

Standard deviation of the
original distribution:
Sample size (the number
of scores each mean is

based upon)

Materials :

1. One microcomputer Pentium CELERON 300 MHz.
One NEC-P6300 Dot Matrix 24 pins printer.

One OPSCAN Model 5 optical reader.

One stop-watch.

TOOLS : Software for the optical reader.

2 L T o d

Two Grading system software programs.; P8-2
and SB-8.

7. ~Word processing software program (QEdit).

8. Spread sheet software (Microsoft Excel).

9. Statistical software (EPISTAT).

10. ‘Eight of the Comprehensive MCQ tests in
academic year 1993-2000.

TEIRMEURNBHTRT ﬂ;mmn‘ssﬁwmiwm@

mswSsuifisuldsuntudmings ps-2 usyse-8
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Methods

1. The optical reader scanned the studenis’
answer sheets to obtain raw score, After 'scanning
the students’ answer sheets, the optical reader was

given raw score as shown in Fig.1

D 300
3346701 214
3346699 164
3346882 201
3346674 191
3346658 184
3346641 204
3346633 201
3346625 191
3346618 165
3346600 188
3346598 192
3346573 186
3346565 197

Figure 1. A sample of raw score created by OPSCAN.

2. Use the word processing software to
prepare the raw score. The rgw score was prepared
as a data file for the two grading system programs:.
For the PS-2 and SB-8 programs, the raw score was
prepared as SCORE4PS. DAT and SCORE4SB.DAT,
respectively, A part of a SCOREAPS,DAT file was
shown in Fig.2 and a part of a SCORE4SB.DAT file

was.shown in Fig.3

214
164
201
191
184
204
201
191
165
188

Figure 2. Formatof data structure in a SCORE4APS.DAT file.
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300
214
164
201
191
184
204
201
191
165
188
192
186
197

Figure 3. Formatof data structure in 2 SCORE4SB.DAT file.

3..Run each grading system program and
checked the time spent in"4 categories such és: 1)
time spent in transferring data from OPSCAN fo
grading system program; 2} time spe‘nt in- keying in

data manually, 3) time spent in processing the

yum seafinsine
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database; and 4) time spent’in printing the result.
4. Counted the numbers of grade A, B', B,
C*, C, D", D, F, and then compared the outcomes of

two programs by Chi-square test.

Resulis

1. The eight Comprehensive MCQ tests in
academic year 1893-2000 had 298 to 300 total scores.
The number of students were 136 16°196. The reliability
of tests were 0.84-0.87. The essential statistics were
shownin Table 1.

2. The time spent.in PS-2 grading system
when analyzed the eight Comprehensive MCQ tests
were: 23.45, 24.33, 21,35,25.15.26.40, 27.27,29.12
and 27.37 minutes, respectively;  their average was
25.58. The time spent for SB-8 grading system when
analyzed the eight Comprehensive MCQ tests were:
10.34, 11.03, 8.18, 10.58,-10.50, 10.48, 12.56 and

11.02 minutes, respectively; their average was 10.59.

Table 1. The essential statistics of the Comprehensive MCQ test'in academic year 1993 - 2000.

1897

Academic 1993 1984 1995 1998 1988 1989 2000
ftem '

Number of students 148 154 136 160 174 178 186 189
Total scores 298 300 ' 300 300 300 300 300 300
Maximum score 227 240 231 230 215 227 223 232
Minimum score 141 146 139 142 122 119 133 125
Mean 190.96 188.15 18562 18519 172.70 18574 18360 185.17
Median 183 188 186 187.50 172 186 184 186
Standard Deviation 17.55 17.23 16.90 18:.94 19.70 1895 18.06 - 17.57
Reliability (KR-20) 0.85 0.84 0.84 0.87 08z 087 0.86 0.84
Standard Error of Mean 8.24 8.16 8.37 8.36 850 . 835 8.39 837
Standard Error of 6.9C 6.89 - 6.83 119 6.86 6.89 7.05

Measurement -

6.99
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Table 2. Time used in 4 categories between PS-2 and SB-8 for the 1893 -1996 Comprehensive MCQ test.
Time Used 1693 1994 1985 1996

PS-2 €B-8 PS-2 §B-8 PS-2 - SB-8 PS-2 SB-8
Transfer data 1.20 0.51 1.30 C.50 1.10 0.24 140 - 040
Key data 543 543 6.08 5.08 4.25 4.25 6.0 6.0
Process data 1.57 0.30 2.15 0.35 1.50 0.24 1.55 0.29
Print result 14.45 7 3.30 15.0C 3.30 14.10 3.05 15.40 3.50
Total E 2345 .. .10.34 2453 11.03 21.35 8.18 25.15 10.59

Table 2.(cont.) Time used in 4 categories between PS-2 and SB-8 for the 1997-2000 Comprehensive MCQ test.

Time Used 1987 1998 1988 2000
PS-2 SB-8 PS-2 SB-8 PS$-2 §8-8 PS-2 $B-8
Transfer data 1.16 0.50 1.37 0.48 1.10 0.55 1.03 0.45
Key data 6.0 8.0 6.0 6.0 7.38 7.38 6.0 6.0
Process data 2.20 0.35 2.25 0.37 2.34 0.38 2.18 0.35
Printresult =~ - 17.05 3.25 17.25 324 17.50 3.45 18.16 342
Total , 26.40 10.50 27.27 10.49 28.12 12.56 27.37 11.02

Table 3.4 Number of students in each grade calculated by PS-2 and SB-8 and their significant difference from
the 1983 Comprehensive MCQ test.

; PS&-2 pswmasm PS—E-@-SM
Grade _ PS8-2 PS-E%SM SB-§ SB-8+SEM VS Vs ¥s
SB-8 5B8-8 SB-8+SEM
A 28 31 21 47
B 35 39 41 42
B 36 33 37 29
c’ 26 24 28 21 NS NS NS
Cc 15 13 13 8
D" 7 7 7 1
D 1 1 1 -
E - - - -
Remark SM =" Standard Errorof Mean
SEM = - Standard Error of Measurement

NS

Not Significant
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3. The number of students in each .grade

\

calculated by PS-2 and SB-8 from the 1993-2000,
Comprehensive MCQ tests were not significantly

difference. Upon applying PS-2 including Standard

yaum argalingina Chula Med J

Error-of ‘Mean and SB-8, including Standard Error
of Measurement, there were ’signiﬁcantly difference
at p < .0510 p < .01, except in the year 1983
Comprehensive MCQ test.

Table 3.2 Number of students in each grade calculated by PS-2 and SB-8 and their significant difference from
the 1994 Comprehensive MCQ test.

PS-2 PS-2+3 7 P%—Z%SM

Grade PS8-2 PSmZ%SM SB-8 SB-%SEM Vs Vs \']
SB-8. SB-8 SB-8+SEM

A 30 33 30 52

B* 30 30 39 . 48

B 42 47 42 32

c' 30 23 30 14 NS NS P<.01
C 14 13 8 7

D 7 7 4 1

D . 1 1 g

F 1. - - -

Table 3.3 Number of students in each grade calculated by PS-2 and SB-8 and their significant difference from
the 1995 Comprehensive MCQ test.

PS-2 - PS2+8 PS-2:8
Grade  PS-2 PS—%SM SB-8  SB-8+SEM vs i Vs VS
' ~ SB-8 SB8 SB-8+SEM
A 26 27 25 47
B* 36 38 40 40
B 29 27 31 29
ct 28 27 27 13 NS NS P<.05
c 10 10 8 5 |
D 4 5 2.
D 3 2 1 -
o
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Table 3.4 Number of students in each grade calculated by PS-2 and SB-8 and their significant difference from
the 1996 Comprehensive MCQ test.

- PS-2 : PS-2+8_ PS-2+¢S
Grade - PS-2 PS-2+SM 8B-8 - SB-8+SEM Vs vs vs
_ ‘ 5B-8 §B-8 SB-8+SEM

A 29 35 26 40
B* 41 40 38 56
B 37 32 43 33
c' 286 30 a0 16 NS NS P<.05
C 17 16 17 15
D 10 7 6 -
D - - - e
F - - - g

Table 3.5 Number of students in each grade calculated by PS-2 and SB-8 and their sighificant difference from

the 1997 Comprehensive MCQ test.

PS-2 PS-2¢S PS-2+SM
Grade PS8-2 PS-Q%-SM 8B-8 SB-8+SEM vs Vs RY
$B-8 ‘ SB-8 8B-8+SEM
A 31 37 34 58
B 40 34 40 50
B 47 48 47 40
ol 30 34 38 18 NS NS P<.01
C 18 14 12 5
D 6 5 3 2
D 2 2 - -
F Z B R y

Table 3.6 Number of students in each grade calculated by the PS-2 and SB-8 and their significant difference
from the 1998 Comprehensive MCQ test. |

PS-2 PS-2+S PS-2+S,

Grade PS2  PS-2¢8 SB-8 SB-B+SEM vs vs vs
SB-8 SB-8 SB-8+SEM

A 31 34 30 58 ~

B* 42 43 47000 49

B 39 47 51 45

ct 46 37 38 18 NS NS P<.01

c 12 11 7 4

D’ 4 2 2 3

D > 3 2

F 1 1 .
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Table 3.7 Number of students in each grade calculated by the PS-2 and SB-8 and their significant difference

from the 1999 Comprehensive MCQ test.

PS-2 PS-2¢S PS-2¢8
Grade PS2 PS-2+S_ SB-8 SB-8+SEM vs vs vs
SB-8 SB-8 SB-8+SEM
A 38 41 37 69
B* 42 47 46 55
B 48 47 57 39
o 35 28 33 27 NS NS P <.01
C 27 27 19 4 '
D* 4 4 3 2
D 2 2 1 4
F - - 4 4

Table 3.8 Number of students in each grade calculated by the PS-2 and SB-8 and their significant difference

from the 2000 Comprehensive MCQ test.

PS-2 PS-245, PS-2¢5_
Grade PS-2 PS-Z%SM SB-B8 SB-8+SEM Vs VS, . s ,
SB-8 §B-8 SB-8+SEM

A 33 38 32 65

B 48 46 47 52

B 45 51 56 45

c’ 38 30 32 17 NS NS P<.05 "

C 17 15 14

D* 5 6 3

D 1

F 1 -
Discussion ineach 'categorifeéi(A, B, B, C",C,D",D,F) calculated

‘Since the Comprehensive MCQ tests in
academic year 1993 -2000 had high reliability, then
the MCQ scores should be highly acceptable."*"™
Wtien using the grading programs named PS-2-and
SB-8, the total time spent for PS-2 was longer than

the total time spent for SB-8. The number of students

by PS-2 and SB-8 were not significantly difference,
except the number of students which calculated by
PS-2 including Standard Error of Mean and SB-8
included Standard Error of Measurement. Based on
the definition, itwas guestionable whether the Standard

Error of Mean was suitable for grading system or not.
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The purpose of evaluation is primarily the
grading and classifying of students. It is designhed to

find those who have failed (D or F), those who have

succeeded (A orB), and those who have gotten by .

(C)." The SEM for a test gives us and estimate of
the amount of ‘error (in-test score units) associated
with the score and individual receives.on the test.
The outstanding advantage of using the SEM is that
it permits us to make certain probability statements
about anindividual's “true score” (the score hewould
obtainifthere were noinconsistencies in the measuring
system), given the score he actually received.”
The SEM is a standard error of estimate and may be
interpreted the'limits marked off at distances of plus
and minus 1 SEM from the regressionline.'In a test
with a SEM equal to 2.0 units and if a certain individual's
true score were 35, for example, the odds are 2 to 1
that his obtained score would not exceed 37 or fall
below 33.: Allowing a margin of 2-SEM, we can say
that the odds are 19 to 1 that his obtained score will
not exceed 39 or fall below 31.7¥ When an instrument
is applied repeatedly, we- expect to observe some
variation in'the measurements recorded. The finer or
smaller the average magnitude of this SEM, the more
reliable the instrument."” Then There is SEM in the
SB-8 grading system.

Young and Veldman suggested that the
mean should be used only when the distribution
of scores - was symmetrical. However, when the
distribution was symmetrical, both the median and
mean would be approximately the same. When the
distribution was not symmetrical it was called a
- skewed distribution, 'the median was the proper
measure of central tendency. Guilford and Fruchter™

mentioned that if we are to.use a sample mean as-an

YDIANSURNNOAIERT ?ﬁﬁ“ﬁﬂ\ﬂﬂ‘ﬂﬁﬂ%"ﬁ%ﬂ'ﬂ ag
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gstimate of the population mean; any deviation of such
a sample mean from the population mean may be
regarded as an error of estimation. The SM tells us
how large these errorof estimation are inany particular
sampling situation. The SM is a standard deviation of
the distribution of sample means.

This research 'showed 2 essential results.
The first result is the SB-8 grading programis a good
program as same as the PS-2 grading program, the
Faculty standard. The second resuit is the weak point
of the PS-2 interms of using mean and SMin program:
It should be better and appropriate if the PS-2 uses
median and SEM.

Summary

This experimental research was aimed to
compare the outcomes of the number of students in
each grade (A, BY, B, C', C, D%, D, F) by applying
the two grading programs PS-2 and SB-8. The Eight
Comprehensive MCQ scores (1993 - 2000), Facuity
of Medicine, Chulalongkorn University were used:
The reliability-of the eight Comprehensive MCQ tests
were: 0.84 --0.87. The numbers of 'the sixth year
medical students were: 136 -196. The number of
studentsin each grade were not significant difference
exceptwhen compared PS-2 including Standard Error
of Mean, and SB-8 including Standard Error of

Measurement.
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