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ABSTRACT

In the case of forced distribution relative evaluation, which applies rules on the
ratio of each credit among the methods of evaluating academic performance
and assigning grades in universities, the score obtained from the evaluation
and the relative position of that score within the group act as important
variables of the grade. In particular, in the case of liberal arts required courses
where a large number of classes are opened, the same professor may teach
several classes with the same learning content and evaluation. In such cases,
students who received the same score in the evaluation by the same professor
may receive different grades in each group due to forced distribution relative
evaluation by class. In addition, there may be cases where students with high
scores receive lower grades than students with low scores, which may affect
the sense of accomplishment students have after class. In this paper, we
propose an algorithm for adjusting the weighting of test items that the average
of all groups approaches the target average and can minimize the difference
in scores in the section where the ratio of each credit changes in each group.
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@ load test result data.
@ Set the target average, maximum weighting, and
minimum weighting.
@ Set the standard scorel and standard score2.
@ Calculate the correct answer rate for each question.
® Calculate the group average(average—1) with the
same weighting.
® Set the difficulty of the entire question using the
correct answer rate/group average/target average.
@ Count the number of questions by difficulty.
if group average )= target average :
difficult difficulty => maximum weighting
easy difficulty —> minimum weighting
else :
difficult difficulty =) minimum weighting
easy difficulty —) maximum weighting
© Set the differential weighting of difficulty according
to 100% ratio.
while True :
— Calculate the group average(average—2) with the
differential weighting.
- Calculate the weight interval value (30%, 70%)
according to the average rank.
— if are the interval 1 and interval 2 scores the
reference score intervals?
End of repeat
end if
- Readjust the weighting by difficulty .
end while

Figure 4. Grade processing algorithm
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Table 5. Group average when different scoring criteria are applied to

each group
group average
g
r | Number differential weighting
o of
same :

u | sdemis] apply the same apply the different
p weighting criteria criteria to each

to all groups (A) group (B)
1 40 80.1 76.45 72.50
2 38 78.5 75.18 72.93
3 40 75.1 72.70 72.25
4 39 72.8 70.50 71.20
5 40 71.5 69.23 70.60
6 35 64.3 59.53 70.05
7 40 60.9 56.20 68.50
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Table 6. Difficulty distribution of {group—5) whose learning ability is
close to the target average

difficulty ratio difficulty | number Wei%gj;lg of ratio
0% | ~| 20% upper 0 0%
2% | ~ | 40% i’iﬁe 0 6 0%
1% | ~| 60% middle 3 5 15%
61% | ~ | soz | middle Tg 4 80%
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81% | ~ | 100% low 2 2.5 5%
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Figure 5. Grade processing for {group—5) whose learning ability is
close to the target average
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1% | ~ | 60% middle 5 2.3 12%
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81% | ~ | 100% low 10 6.5 65%
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