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A Selection Strategy for Controlling the Replication of

Test Questions among Different Test Sets
Student: Ming-Kun Juang Advisor: Deng-Jyi Chen

Degree Program of E-Learning

National Chiao Tung University
Abstract

In recent years, the examination system of English competence ability are
widely used computer-based test(CBT) to combine with the Item Response
Theory(IRT) which is the basic theory of the develop examination system. But
the strategy of formulating questions for the test in the most examination
system, the restricted condition of the difficulty degree to lead to the test paper
which can’t match with the test,purpose completely. These years many
domestic and overseas scholars® apply-te.all kinds of calculation methods with
test information function to design the strategy of formulate questions for the
test, and using different formulate-“questions: strategy can make a more

accuracy test paper to conform'with the purpose of the test.

NETPAW is an on-line test in computer, and the system will produce
many test papers according to the numbers of the examinees. In the meanwhile,
the theorematic examiners have to consider how to compose every test paper.
Such as, the presentation type of the examine item, the classification of the
examination paper, and the variable of the difficulty degree. All these should
be controlled under the desirable range. For this reason, the research focuses
on constructing the test-forming and the examination paper production system
to make the examiners not only chose the examination subject by the difficulty
degree, but also make the paper-forming system which restricts the condition
to the test question domain or the English language ability target coordinates
the variety presentation of the test questions to make the type of every test

paper produced by the system is controlled under a certain range.



How to control the repetition of test papers in the restricted test question
bank and avoid the high repetition rate between the two successive tests? The
research attempts to use the greedy algorithm to make the most test papers
which have a proper repetition ratio between all the tests in the restricted test

question bank.

The result of this research can apply to the test-forming and examination
paper production system in some similar English ability test like NETPAW,
and make the test-forming system which can be justified on the ground of
raising the practicality, and make the NETPAW test which lays, the emphasis
on the English evaluation and learning become a public reliance English

ability test system in our country.

Keywords: Item Response Theory(IRT) » Selection Strategy
NETPAW(National English Test in Preficiency for All on the Web) ~ Greedy
Approrach
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Halloween-2 @—Temesmasam

The evening of October 31 is called Halloween. It is
celebrated by children. People usually make jack-o'-—
lanterns by using pumpkins. Besides, bovs and girls
are dressed like a witeh, a ghost or a skeleton. They
go from house to house and say “"trick-or-treat.™
Feople usually treat them candy. Evervyvone alwavys has

a good time on that day. Therefore, Halloween is
funny davy.

What do People usually treat the boys and girls?

(lyzkeleton
{2)punpkin
(3) candy
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A model and heuristic for solving very large [Swanson, L., &

item selection problems. Stocking , M.L.(1993)

Two item selection algorithms for
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5t 4 —
1. Humanities
1-01. linguistics [# 7 &)
1-01-01. grammar [ 2 ]
1-01-02. phonetics [# % %]
1-01-03. phonology [ % 38 % ]
1-01-04. prosody [ =% ]
1-01-05. descriptive linguistics [# #F 3 § ]
1-01-06. historical linguistics [ ® :#3 5]
1-01-07. computational linguistics [+ & # 3 £ ]
1-01-08. sociolinguistics [ ¢ % 7 £ ]
1-01-09. semantics [ % % ]
1-01-10. pragmatics [# * £ )
1-01-11. structural ism % tsE55 1
1-01-12. lexicology [54 % ]
1-01-13. etymology [R5 ]
1-01-14. glottochronology [ # = & A & ]
1-02. literary study [+ £ ]
1-02-01. literature [ ¢ § ]
1-02-02. comparative literature [ #&~ ]
1-02-03. literary criticism [ < &% ]
1-02-04. classics [+ & < #]
1-02-05. poetry [#% ]
1-02-06. rhetoric [ % % ]
1-03. philosophy [ 4 % ]
1-03-01. metaphysics [ 2, + £ ]
1-03-02. ethics [ 5 ]
1-03-03. etiology [ & %134 ]
1-03-04. axiology [ % & ]
1-03-05. epistemology [+ ]
1-03-06. transcendentalism [ £ % % ]
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1-03-07.dialectics [# 25 ]
1-03-08. aesthetics [ # ¥ ]
1-03-09. jurisprudence [ 2 ¥ ]

1-04. religion [ 7 %]
1-04-01. Buddhism [ # %]
1-04-02. Christianity [ A& %]
1-04-03. Hinduism [ & & %]
1-04-04. Judaism [ & ~ %]
1-04-05. Islam [ % %]
1-04-06. Taoism [ F %]
1-04-07. Zoroastrianism [ 4= %]
1-04-08. Brahmanism [ # % /™ %]
1-04-09. Jainism [ ¥ 7% # )
1-04-10. Sikhism [ 4% 5. %]
1-04-11. Shinto [# i¢ ]
1-04-12. Shamanism [ &% %]
1-04-13. Christian church [Z% % ¢ ]
1-04-14. Established church [ ¥ % €]
1-04-15. Ecclesiasticism [Z €% st i & ]
1-04-16. Mysticism [# 21 & ]
1-04-17. Animism [ p 2% %32 ]
1-04-18. Revealed religion [fx7 % %)
1-04-19. Paganism [ %]
1-04-20. Voodooism [ & & %]

1-05. theology [# £ ]
1-05-01. Hinduism theology [ & & %4 £ ]
1-05-02. Christian theology [ A %4 £ ]
1-05-03. Natural theology [ p ## 5 ]
1-05-04. apologetics [#H K % & 7# & ¥ ]
1-05-05. eschatology [ * & % ]
1-05-06. hermeneutics [ 2 £ ]
1-05-07. homiletics [#if i & i g 4]
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1-05-08. liturgics [ F & # ]
1-05-09. theodicy [# & #% ]
1-06. psychology [~ 2 & ]
1-06-01. associationism [ % % %
1-06-01. behaviorism [ 7 % # ]
1-06-02. functionalism [ # & % ]
1-06-03. configurationism [ % 3w @& ]
1-06-04. differential psychology [ £ £ < 52 5 ]
1-06-05. experimental psychology [ % 2% < 12 5 ]
1-06-06. cognitive psychology [+~ 12 £ ]
1-06-07. applied psychology [ & * <32 & ]
1-06-08. developmental psychology [ 23 ~ 2 %]
1-06-09. comparative psychology [ ‘" fiz.w 12 5 ]
1-06-10. neuropsychology [ 4¢ g 12 & ]
1-06-11. social psychology [Até= 3= 5 ]
1-06-12. psychometry f w3z ipl £ & ]
1-06-13. psychoanalysis [#4 2 45 ]
1-06-14. psychophysics' L #F % 4~ 32 ]
1-07. history [ € %]
1-08. paleography [+ ~ 5 £ ]
1-08-01.epigraphy [ £ 7 § ]
1-09. chronology [ # ~ 5]
1-10. library and information science [ B3 4% ]
1-11. musicology [ 4 # # ]
1-12. sinology [ % % ]
2.Social Science [4- ¢ # % ]
2-01. sociology [+ ¢ % ]
2-01-01.criminology [ 3= 3% £ ]
2-01-02. demography [ * v %3+ %]
2-01-03. psephology [£ # ¥ ]
2-01-04. sociometry [+ 24 ¢ £ ]
2-02.politics [#cin %)
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2-02-01.
2-02-02.
2-02-03.
2-02-04.
2-02-05.

geopolitics [ ¥ % sxin 8]
realpolitik [ % rcia ]
comparative politics [+ #ascis % ]
global politics [ 23k 5cis 5]

polimetrics [Fist £ 4 )

2-03. law [ =]

2-03-01.
2-03-02.
2-03-03.
2-03-04.
2-03-05.
2-03-06.
2-03-07.
2-03-08.
2-03-09.
2-03-10.
2-03-11.
2-03-12.
2-03-13.

constitution [ & /%]

public law [ 22 ]
administrative law [ 7 5/ciz ]
common law [ i ;% ]

civil law [ &2 ]
international law [B*% (=) #])
maritime law [ /& ¥ ;2]
martial law [+ B 4]
mercantile law [ %]
statutory law [.= = %]
securities law [# %72 ]

tax law [F2iz7)

national security Taw [ R %= 2% ]

2-04. economics [ 5% ]

2-04-01.
2-04-02.
2-04-03.
2-04-04.

2

econometrics [ &+ & 8]
macroeconomics [ % %8 57345 ]
microeconomics [ & %8 5 735 ]

supply-side economics [ & & 5775 ]

2-05. finance [ 45 5 ]

2-05-01.
2-05-02.
2-05-03.
2-05-04.
2-05-05.
2-05-06.
2-05-07.

accounting [ ¢ 3+ ]

corporate finance [ &£ ¥ F ]
high finance [ E #f g 7 ]
flotation [ % ~ R &% 7]
banking [ 427 ¥ 7% ]
investment [ 4% 7 ]

funding [ ¥ £ ]
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2-05-08. capital [ F #]
2-06.military [ & ¥ ]
2-07.diplomacy [ ¢ %]
2-07-01.dollar diplomacy [ & =~ * 2 ]
2-07-02. gunboat diplomacy [# # ¢ 2]
2-07-03. shuttle diplomacy [ % # * % ]
2-07-04. Strategic Arms Limitations Talks(SALT) [ # & 24| 7 %
2D
2-08. commerce [ 7 #]
2-08-01. trade [ ¥ % ]
2-08-02. business [ 4 & ]
2-08-03. exchange [ % # ]
2-08-04. importation [& r ]
2-08-05. exportation [ 41~ ]}
2-08-06. marketing [ #4% ]
2-08-07.distribution [4= i}
2-08-08. traffic [ 2% % 2]
2-08-09. payment [ £ &)
2-08-10. evasion [ # % # ]
2-09. anthropology [ * # 5 ]
2-09-01. paleoanthropology [+ * #g £ ]
2-09-02. ethnography [ * %5 ]
2-09-03. ethnology [ & *%% ¥ ]
2-09-04. physical anthropology [ % & * % £ ]
2-09-05. social anthropology [+ ¢ * 274 ]
2-10. archeology [ ¥ + %]
2-11. education [ ¥ ]
2-11-01. pedagogy [ % 7 £ ]
2-11-02. special education [#7x% 7 ]
2-11-03.vocational education [% ¥ % 7 ]
2-11-04. physical education [ ¥ ]
2-12. domestic science [ #sc% ]
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2-13.civics [# 5= ¥ ]
3.Formal Science [ 75 # % ]

3-01. mathematics [ # % ]
3-01-01. pure mathematics [ #& % ]
3-01-02. applied mathematics [ & * # % ]

4. Natural Science [p X4 %]

4-01. physics [# 28]
4-01-01. nuclear physics [+:+ #3125 ]
4-01-02. astronomy [ = ~ ¥ ]
4-01-03. acoustics [ %% ]
4-01-04. optics [ % 5 ]
4-01-05. mechanics [ 4 ¥ ]
4-01-06. thermodynamics [ #:+ 5 ]
4-01-07. statistical mechanigcs.[ 3+ 5]
4-01-08. cryogenics [ <% 4 1. & }
4-01-09. aeronautics f 4uz 5 ]
4-01-10. crystallography [ & 48 5]
4-01-11.electricity ['"& &)
4-01-12. electromagnetics [R'# ¥ ]
4-01-13. electronics [ + ¥ ]
4-01-14. electrostatics [# T ¥ ]
4-01-15. particle physics [ 3+ 2B & % it 25 ]
4-01-16. plasma physics [ %+ 25 ]
4-01-17. quantum physics [ 3 $# 25 ]
4-01-18. rheology [/ ¥ ¥ ]
4-01-19. solid-state physics [A i+ 2% ]
4-01-20. biophysics [2 # #1258 ]

4-02. chemistry [ * £ ]
4-02-01. organic chemistry [} # i & ]
4-02-02. inorganic chemistry [ & # i* § ]
4-02-03. electrochemistry [ & i % ]
4-02-04. photochemistry [ % it £ ]
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4-02-05. biochemistry [ # # i+ § ]
4-02-06. physical chemistry [4 32 it £ ]
4-02-07. immunochemistry [ & % i* § ]
4-02-08. geochemistry [ # % it 8]
4-02-09. radiochemistry [ 3 #t i & ]
4-03. biology [ 2 + & ]
4-03-01. paleontology [+ # # % ]
4-03-02. ecology [ 2 & 5]
4-03-03. botany [£ 4 % ]
4-03-04. zoology [# + ¥ ]
4-03-05. microbiology [# 2 + £ ]
4-03-06. anatomy [ 224 ]
4-03-07. physiology [ # 2 5 ]
4-03-08. genetics [ & & )
4-03-09. neurobiology [# & 4.4 8 )
4-03-10.molecular biolegy [ 4 +2 4 & ]
4-03-11. sociobiology  [4- &4 % & ]
4-03-12. biogeography [ & 4 & 1= £ }
4-03-13. exobiology [ % # +#'§']
4-03-14. radiobiology [ * st 2 % & ]
4-04. earth science [+ sk # & ]
4-04-01. geography [+ 2]
4-04-02. geology [+ %]
4-04-03. oceanography [i* * % ]
4-04-04. limnology [ -k 5§ ]
4-04-05. meteorology [ # % ]
4-05. cosmography [ * & % # %]
5.Medical Science [ ¥ % # % 1]
5-01.medicine [ ¥ ¥ ]
5-01-01. pathologial medicine [:Ifiaiﬂl_% £ ]
5-01-02. clinical medicine [ &/ ¥ % ]
5-01-03. Chinese medicine [* ¥ ]
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5-02. pharmacology [ # = & ]
5-03. veterinary medicine {?‘x%]
5-04. forensic medicine [ ¥ # ]
5-05. space medicine [ = % ¥ |
5-06. hygienics [ 4 £ ]
5-07.dietetics [ ¥ % & ]
.Engineering Science [1 2§ 5 ]
6-01. mechanical engineering [## 1 42 ]
6-02. electrical engineering [ € # 1 42]
6-03.civil enginerring [ 2 ~ 1 #2]
6-04. architecture [ # ]
6-04-01. landscape architecture [ § 3% ]
6-04-02. urban planning [$%7 3+ % ]
6-04-03. interior design [ &k ]
6-04-04. architecturalsengineering [ # 1 42 ]
6-05. biotechnology [ 2472 425 ]
6-05-01. biomedical engineetring [%5 #2142 )
6-05-02. bionics [ # #8]
6-06. industrial engineering [ ¥ 1 #%]
6-07.chemical engineering [ i & 1 42]
6-08. naval engineering [/ ¥ 1 #2]
6-08-01. shipbuilding [ i 4]
6-09. aeronautical engineering [#x% 1 42 ]
6-09-01. rocketry [ * % $ ]
6-10. nuclear engineering [+ + 1 42]
6-11. nanotechnology [ % #* # 3]
6-12. computer science [ F 3t 1 48]
6-12-01. computer [ % *&]
6-12-02. internet [ % # ]
6-12-03. computing [+ &
6-12-04. information processing [ 7 i a2 ]

6-12-05. algorithms [ & & 2 ]
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6-12-06. programming [ #% 5% 3% 3+ ]
6-12-07. data structures [ 7 # %]
6-12-08.artificial intelligence [ * 1 4 £ ]
6-12-09. totalizer [# £3+ & & ]
6-12-10. predictor [ X ¢ 3F # ]
6-12-11. Turing machine [ 4 x4 % ]
6-13. telecommunication [ & % i 2 ]
6-13-01. telephony [ 7 # % ]
6-13-02. telegraphy [ % 3 £ ]
6-13-03. wireless [ & & T i 21 ]
6-13-04. broadcasting [ & # ]
6-13-05. multiplex [ % & @ﬁs?]]
6-13-06.digital communication [ #i=if 2 ]
7.Production Industry [ & * A %]
7T-01.agriculture [ B %)
7-01-01. horticul ture [.Fl & &)
7-02. forestry [+ %]
7-03. fishery [ig %]
7-03-01. fish farming [/4 % %% ]
7-04. ranching and animal husbandry [ 3 4z ]
7-05. cookery [ % 4]
7-05-01. beverage [ 4c#!]
7-05-02. cuisine [# 2]
7-05-03. foodstuffs [ & %]
7-06. transportation [ % i€ ]
7-06-01. nautical transportation [4%i% ]
7-06-02. aeronautical transportation [#xz
7-06-03. traffic transportation [ 7]
7-07.mining [ &= ]
7-08. papermaking [ i &)
7-09. printing [ & &)
7-10. textile industry [ %]
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7-10-01. needlework [+ ]
7-10-02. clothes and accessories [ # 4+ )
7-11.metalwork/metallurgy [4&:¢ ]
.Fine Arts [ # ]
8-01. graphic arts [ B % # #¥)
8-01-01.painting [ % ]
8-01-02. graphics [ # Bz ]
8-01-03. drawing [ % # ]
8-01-04. printmaking [ 5% % ]
8-02.plastic arts [ & 2% jiv]
8-02-01. sculpture [ 3% ]
8-02-02. carving [ %]
8-02-03. sigillography and numismatics [ ¥ & & % & ]
8-02-04. ceramic arts [ 4 #]

8-03. music [ § 2]

e

]

8-03-01.classical music [+ &
8-03-02. popular mustre [ i@ #5 %]
R
8-03-04. marching music [E&7=4"]
8-04. performance art [ % /& # jiF)
8-04-01. theater [ A%l ]
8-04-02. cinema [ ¥ ¥¢]
8-04-03. dance [ # §%]
8-05. photography [##: ]
8-05-01. telephotography [ i& ie#& %]
8-05-02. xerography [ #: & ]
8-05-03. radiography [ &3t #& % ]
8-05-04. cinematography [ 7 ]
8-06. decorative arts [ % 4F 4 ji= ]
8-06-01.handicraft [ £ 1 #]
8-06-02.calligraphy [ % /2]
8-06-03. floral arts [ 4]

i oaly

N

]

8-03-03. religious music.[

66



8-06-04. textile arts [ 5% £ ]
8-06-05. heraldry [ % & % 3+
8-06-06. paper arts [ 4]

8-07. commercial art [ % % i)

8-08. cyberart [ #& = 4 jiF)

9. Recreation [ i A 4% % ]

9-01. sport [:& # ]
9-01-01. court game/field game [ = #f ]
9-01-02. track and field [ = /=]
9-01-03. water sports [k} & ]
9-01-04. winter sports [ # F & # ]
9-01-05. outdoor sports [ = ¢t & & ]
9-01-06. weight lifting [B £ ]
9-01-07. gymnastics [ %84 )

9-02. contest [+t ]
9-02-01. racing [ i R ]
9-02-02. contact sports [#4]

9-03. game [ 54% ]
9-03-01. board games [ 1##¢]
9-03-02. card games [ %% %7 ]
9-03-03. video games [ % =]

9-04. astrology [+ % ¥ ]
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