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A Study on a Method of Estimating the
Difficulty of Quizzes Focused on Quiz Types

Shinichi IKEDA'  Teruhiko TAKAGI ™
Masanori TAKAGI™  Yoshimi TESHIGAWARA!

In recent years, tests which carried out on the web - “e-testing” have been attracting
much attention. In e-testing, wider range of tests can be performed by preparing item
bank managed as a statistical data, such as based on the difficulty level of quizzes. In
general, Item Response Theory (IRT) is used to quantify the difficulty level of quizzes.
In order to estimate the difficulty of the quizzes, students need to answer the quizzes in
advance; However, it is hard to make students answer all quizzes in the item bank.
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Therefore, a method of estimating the difficulty level of not answered quizzes is studied.
The study estimate the difficulty level of not answered quizzes by focusing on quiz type.
The difficulty level of the quizzes could be changed depending on how knowledge is
asked. Thus, firstly the relationship between quiz types and difficulty level are analyzed.
Next, from the result of the analyses, a procedure for estimating the difficulty level of
quizzes focused on quiz types is discussed. The experiment results of comparing the
proposed method with an IRT method showed that the value of the difficulty level
estimated using IRT is close to the value estimated using the proposed method.
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Figure 2 Difficulty comparison procedure of each quiz types

Fio, HEARY =V OMABEDLEIT O EOED AR 3 IR T. B,
£ 3 OEIIITOHE Y = DG ENSHIO MY — 2 O E 5\ HD T
VL 7o T 5.

ZOFRTIE, HEASZ— 8 Pa OREI, HBENZ— 8 Pe MIBEICH A~ THES B
23 0.14465 RN Z L1272 B, E61T, Pa & Pb OMAGDLE TITIZE A L#ES EN
EbbLRWDIZK L, Pal Pf, £72, Pb & PfTOMAEDLEEL D L Pb & PFOIN
B HESNTWDIONRGND. 2O EnD, HERXY - OfrabEICL - T
MAEOENELT D EEZOND. ZNLONWEREZ IS, MAOES EHTE T
BERETD.

— 1110 —



#F 2 HEARE—U T LS EDOEDEEE

Table 2 The average difference in the difficulty of each quiz types
HE R Z = HEeD) JE D FED -
Pa -0.13758
Pb -0.12756
Pc 0.182587
Pd 0.442029
Pe -0.22627
Pf 0.009115
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Table 3 The average difference in the difficulty of each combination of quiz types

HBE M — Pa Pb Pc Pd Pe Pf
Pa 0.024 -0.145 -0.471 0.248 -0.018
Pb -0.024 0.022 -0.535 -0.333
Pc 0.145 -0.022 -0.384 0.261 0.311
Pd 0.471 0.535 0.384 0.721 0.291
Pe -0.248 -0.261 -0.721 -0.539
Pf 0.018 0.333 -0.311 -0.291 0.539
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Figure 3 Calculation procedure of difficulty
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Figure 4  Flowchart for calculating the difficulty of each similar quiz group
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Figure 5 Adaptive test setting from the similar quiz group.
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Table 4 Weight of each quiz types

R N2 — Pa Pb Pc Pd Pe Pf
Pa 0 -1 1 0
Pb 0 0 0 -2
Pc 1 0 2 2
Pd 3 3 2 4 2
Pe -1 0 -2 -4 -3
Pf 0 2 -2 -2 3
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Table 5 Results for each quiz types
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Pa 2.6 -0.858 -0.834 0.417 20
Pb 2.6 -1.010 -0.823 0.525

Pc 3.8 -0.757 -0.757 0.236 5
Pd 5.5 -0.456 -0.552 0.096

Pe 6.7 -0.869 -0.809 0.091 3
Pf 3.5 -0.885 -0.967 0.401 11
2R 3.4 -0.838 -0.833 0.359 49
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Table 6 Error for each quiz types
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Table 7 Selection probability of each choices

il M1 R2 | W3 | 4 | 5| Me | M7 | M8 | W9 | 10

BRI L | 43% | 15% | 21% 7% 67% 8% 8% 49% | 17% | 25%

BRI 2 | 18% | 15% | 17% | 14% | 15% 8% 39% | 21% | 24% | 13%

BPUE 3 | 17% | 18% | 32% | 75% 7% 6% 32% | 10% | 53% | 33%

BTk 4 | 21% | 50% | 28% 4% 10% | 78% | 21% | 21% 7% 26%

P i A 1 2 3 4 5 6 7 8 9 10

AR 0.58 | 0.38 | 0.25 | 0.26 | 0.00 | 0.26 | 0.29 | 0.33 | 0.04 | 0.01

# 8 KMEOIEZRR L FHERE

Table 8 Correct answer rate and standard deviation of each choices

i i1 | R2 | M3 | M4 | 5| e | RJ7 | RI8 | M9 |10

IR = 43% | 50% | 32% | 75% | 67% | 78% | 32% | 49% | 53% | 26%

AR | 773 | 106 | 427 | 209 | 17.6 22 834 | 103 | 123 | 5.41
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Figure 6 Comparison of correct answer rate and standard deviation
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HETFIEORE 21T 5.
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