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Chongtrakul P, Laisnitsarekul B. Normative reference grading program. Chula Med J 1987
Mar; 32(3): 291-298

The author and associates have designed a computer program for normative reference
grading system to be used in 16 bit microcomputer. The program is written in advanced BASIC
(BASICA), and displayed in English. The following statistical values are provided : maximum
score, minimum score, median, mean, standard deviation, reliability of test, standard error
of measurement, interval of raw score, frequency and percentage of students for each grade
and bar chart, including the report of individual grading. To finish the work, 8 minutes
are required for 139 students’ scores. '

Reprint requests : Chongtrakul P, Department of Pharmacology, Faculty of Medicine, Chula- -
longkorn University, Bangkok 10500, Thailand.
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Figure 1 Flowchart of Normative reference grading program.
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Figure 1 (cgnt.) Flowchart of Normative reference grading program.
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Figure 2 Example of students’ raw score

NUMBER OF STUDENT = 139 TOTAL SCORE = 100 SCREEN 1

PLEASE ENTER THE STUDENT SCORE

1) 66.00 21) 86.50 41) 58.50 61) 56.50 81) 48.00 101) 63.00
2) 79.00 22) 73.50 42) 65.00 62) 65.50 82) 73.50 102) 68.50
3) 65.50 23) 61.50 43) 66.00 63) 64.00 83) 83.50 103) 74.00
4) 67.50 24) 171.50 44) 81.50 64) 55.50 84) 65.00 104) 72.00
5) 58.00 25) 74.00 45) 81.00 65) 81.50 85) 64.00 105) 74.50
6) 68.50 26) 88.50 46) 73.00 66) 70.50 86) 51.00 106) 75.50
7 73.50 27) 78.00 47) 82.50 67) 65.00 87) 77.50 107) 76.00
8) 66.50 28) 86.00 48) 86.50 68) 72.50 88) 52.50 108) 81.50
9) 74.00 29) 65.00 49) 56.50 69) 86.50 89) 76.50 109) 56.00
10) 68.00 30) 69.50 50) 66.50 70) 60.50 90) 53.50 110) 80.50
11) 66.50 31) 90.50 51) 67.50 71) 70.50 91) 74.50 111) 76.50
12) 65.00 32) 72.50 52) 82.50 72) 70.50 92) 74.50 112) 68.00
13) 81.50 33) 58.50 53) 64.50 73) 76.50 93) 86.50 113) 64.00
14) 82.50 34) 66.50 54) 73.50 74) 73.50 94) 55.50 114) 59.00
15) 76.50 35) 63.00 55) 69.50 75) 65.50 95) 65.00 115) 60.00
16) 77.50 36) 61.50 56) 73.00 76) 53.00 96) 82.00 116) 73.00
17) 76.50 37) 74.50 57) 771.50 77) 67.00 97) 62.50 117) 81.50
18) 61.50 38) 81.50 58) 80.00 78) 70.00 98) 80.00 118) 65.00
19) 77.50 39) 72.00 59) 81.50 79) 72.50 99) 81.50 119) 69.50
20) 80.00 40) 73.00 60) 68.50 80) 57.50 100) 78.50 120) 77.50

PRESS < P> TO PRINT, < E > TO EDIT, <R > TO REVIEW, < C > TO CONTINUE

3. (Weldazuuuduiioufosudy Tsunmsusr  dwvdusvede sudosvwinmym menufismesuuy
inmednnumedian ¢ AlenudududennRanm naseu uasdanuamanfeuniasgmlunnte @
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Figure 3 Statistics calculated by the program.

SUBJECT HEADING : PHYSIOLOGY?29

NUMBER OF STUDENTS = 139

TOTAL SCORE = 100 MAXIMUM SCORE = 90.50 MINIMUM SCORE = 45.50
MEDIAN = 72.00 MEAN = 70.64 S.D. = 9.47

RELIABILITY OF THE WHOLE TEST = 0.78

STANDARD ERROR OF MEASUREMENT = 4.48
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Figure 4 Interval of raw score, frequency and percentage for each grade

CRITERIA FOR GRADING OF STUDENT SCORE USING 1.30 S.D.
(not using standard error of measurement in calculation)
INTERVAL BETWEEN EACH GRADE IS 1.5 S.D.

DISTRIBUTION IN

EACH GRADE
SCORE FOR GRADE<A>ABOVE 82.94 8 5.8 %
SCORE FOR GRADE<B>BETWEEN  68.74 AND 82.94 72 51.8 %
SCORE FOR GRADE<C>BETWEEN  54.53 AND 68.73 52 37.4 %
SCORE FOR GRADE<D>BETWEEN  40.33 AND 54.52 7 5.0 %
SCORE FOR GEADE<F > BELOW 40.33 0 0.0 %
TOTAL STUDENT = 139 100.0 %
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Figure 5 Graphic display

GRAPHIC DISPLAY
SCORE

%o %o %0 %y %0 % %o %o %o % %

X
. X X X
10--. X X X X
X X X X X X
XX X XXXXXX
X X XXX XXXXXXXXX
X X XXX XXXXXXXXX
X XX XXXXXXXXXXXX X
XX XXXXXXXXXXXXXX X
XXXXXXXXXXXXXXXXXXX X X
XX XXEXXXXXXRXXXXXXXRXXXXXXXX XX

<OzZmcomzmm

GRADE > F D C | B A
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' Figure 6 Example of students’ grade report

SUBJECT HEADING : PHYSIOLOGY29
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CRITERIA FOR GRADING OF GRADE < A> --—--> USING 1.30 S.D. ABOVE MEAN
USING INTERVAL OF 1.5 S.D. BETWEEN EACH GRADE
NOT USING STANDARD ERROR OF MEASUREMENT IN CALCULATION:

NUMBER 1 SCORE = 66.00 GRADE = C
NUMBER 2 SCORE = 79.00 GRADE = B
NUMBER 3 SCORE = 65.50 GRADE = C
NUMBER 4 SCORE = 67.50 GRADE = C
NUMBER 5 SCORE = 58.00 GRADE = C
NUMBER 6 SCORE = 68.50 GRADE = C
NUMBER 7 SCORE = 73.50 GRADE = B
NUMBER 8 SCORE = 66.50 GRADE = C
NUMBER 9 SCORE = 74.00 GRADE = B
NUMBER 10 SCORE = 68.00 GRADE = C
NUMBER 11 SCORE = 66.50 GRADE = C
NUMBER 12 SCORE = 65.00 GRADE = C
NUMBER 13 SCORE = 81.50 GRADE = B
NUMBER 14 SCORE = 82.50 GRADE = B
NUMBER 15 SCORE = 76.50 GRADE = B
NUMBER 16 SCORE = 77.50 GRADE = B
NUMBER 17 SCORE = 76.50 GRADE = B
NUMBER 18 SCORE = 61.50 GRADE = C
NUMBER 19 SCORE = 77.50 GRADE = B
NUMBER 20 SCORE = 80.00 GRADE = B
NUMBER 21 SCORE = 86.50 GRADE = A
NUMBER 22 SCORE = 73.50 GRADE = B
NUMBER 23 SCORE = 61.50 GRADE = C
NUMBER 24 SCORE = 71.50 GRADE = B
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uinzeuuds winglihsssfazn/fasdsaunasg
Adlumiutiuma (@ 4) Axunsanszinld Taonanu
R (Return to choose other S.D.) mintszIfazidn
iR udnaty Q (Quit)
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RANK 1 SCORE = 90.50 GRADE = A
RANK 2 SCORE = 90.00 GRADE = A
RANK 3 SCORE = 88.50 GRADE = A
RANK 4 SCORE = 86.50 GRADE = A
RANK 5 SCORE = 86.50 GRADE = A
RANK 6 SCORE = 86.50 GRADE = A
RANK 7 SCORE = 86.00 GRADE = A
RANK 8 SCORE = 83.50 GRADE = A
RANK 9 SCORE = 82.50 GRADE = B
RANK 10 SCORE = 82.50 GRADE = B
RANK 11 SCORE = 82.50 GRADE = B
RANK 12 SCORE = 82.00 GRADE = B
RANK 13 SCORE = 82.00 GRADE = B
RANK 14 SCORE = 82.00 GRADE = B
RANK 15 SCORE = 81.50 GRADE = B
RANK 16 SCORE = 81.50 GRADE = B

B

RANK

17 SCORE = 81.50 GRADE

RANK 18 SCORE = 81.50 GRADE = B
RANK 19 SCORE = 81.50 GRADE = B
RANK 20 SCORE = 81.50 GRADE = B
RANK 21 SCORE = 81.50 GRADE = B
RANK 22 SCORE = 81.50 GRADE = B
RANK 23 SCORE = 81.00 GRADE = B

RANK 24 SCORE = 81.00 GRADE = B
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