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ABSTRACT

In the past decade, testing and diagnostic learning systems have been
considered as a useful tool for analyzing students' conceptual learning problems and
providing helpful learning suggestions for them to improve their conceptual learning
outcome. Among the existing methods for developing testing and diagnostic learning
systems, a multi-expert approach based on a CER (Concept-Effect Relationship)
model was proposed using a set of rules to integrate test item—concept relationship
opinions from multiple experts. However, there were some drawbacks when
integrating the opinions from multiple experts that might affect the quality of learning
suggestions for individual students. Furthermore, it was time consuming to reconsider
their opinions when conflicting opinions existed. Therefore, in this study, a new
method was proposed to overcome the drawbacks of the previous work. In addition, a
practical testing and diagnostic system on a “Computer Programming” course for
undergraduate students was implemented to demonstrate the effectiveness of this
innovative approach. To evaluate students' knowledge, they took an achievement test
after receiving the suggestions and learning materials from the system. By analyzing
the results of students after receiving learning suggestions from two different systems,
it was found that the conceptual learning outcome of the students who received
learning suggestions from the proposed system was significantly better than that of
those who received guidance based on the previous system implying that the current
approach is more effective than the previous one.

KEY WORDS: CONCEPT-EFFECT RELATIONSHIP MODEL / COMPUTER-
BASED TESTING / TESTING AND DIAGNOSTIC SYSTEM /
EXPERT SYSTEM / MAJORITY DENSITY APPROACH

123 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

msldgiuaumuiezdsdnnnnanuswievesdizernamasauiietanszuy
uuunageutazIdernaniteulaslFuuuinesnnuduiussenian Tusatusadns

A MAJORITY DENSITY APPROACH WITH THE COOPERATION OF MULTIPLE EXPERTS FOR
DEVELOPING TESTING AND DIAGNOSTIC LEARNING SYSTEMS BASED ON A CONCEPT-

EFFECT RELATIONSHIP MODEL
19¥1@ NIYATIH 5237247 ILSE/D
15.0. Onenenaasuazima luTaganyi)

A (=R a a J o J o =~ J 1A @
AmeNITUMINYTnEIINeUNUS W“Hiuﬂil]iy’ﬂl!i Ph.D., Usues maraude Ph.D.,

E4 = =
2TTUNIY TN TNE Ph.D.

UNAAED
lugrammsssiidiuan ssuuuuunaaeutazitineilymimssouldsunmsingan
[ A A A o o [ a 4 = a a Y= [
lwnsealenNse TeyudmsumsuasgiilyninmsGoundau TunaveainG oy naoaIuds

Yo o Aa d @ Y o A a2 9
ﬁ']l]’]iﬂclﬂﬂ']ll,u3u’]7]NTJSZIEJGKUGIEJﬂ'ﬁW@Ju']ﬂ'J']UE‘U@Quﬂlﬁﬂu@ﬂﬂﬁﬂ luﬂiﬁﬂ'ﬁgﬂﬂtlﬂﬂﬂﬂﬁﬂﬂ

@

aa = o AN Yo [ 4? Z as Y A 1 <
uazamﬂﬂi’ltymmiﬁﬂummummw"lmumiwwuwumuu ’J‘ﬁﬂﬁi“]fﬂ{,]LWE]i’J‘JJﬂWﬂ’JHJLWu

{ [ o o J 1 1 a { [
Lﬁﬂ?ﬂﬂﬂ??llﬁllwu‘ﬁi&"H'J1\16191}@?7@ULL@Q$%@LLQ$NIUN§I‘HE}Qél%ﬂ?%?ﬂ]uﬂﬁ1ﬂﬂuuullﬂﬂi]1@@\1

v A9y

v o J ' a o v N Yo d%’ 1 < ax dy 1 2
ﬂ’n&JﬁﬂJWH‘ﬁ’i%ﬁ’JNNTuU@ﬂ‘]JWﬁﬁWﬁhlﬂ'i‘]Jﬂﬁlﬁuﬂ“Uu GEJNU],‘jﬂ@lHJ ATNTUIIVVDUNNIBIHIDID
E4

\ ! o o Aq Yo o A = v A =

ﬁ'ﬁWaﬂizﬂﬂﬁ@ﬂmﬂ1wm@\1ﬂ1uu$u1‘1/1114ﬂ‘]JL!ﬂliﬂulﬂitli?fl‘]_qlﬂﬂﬂvlﬂ UDNITNULUDANUIVTHUDN

P le; 1 a = @ o vy A Y = a 1 :I @

EJLGIfEl’JGIﬂﬂluVI\‘]‘HﬁTﬂUlNLﬂuulﬂiuﬂﬂﬂWQlﬂﬂ?ﬂu '1/]ﬂ‘ﬁQL“BEJ’J%”I’QJ@]ﬂQlﬁ’ﬂl’mﬂuf‘lﬁW%ﬁﬂﬂﬂﬂﬂT‘iMﬂ
Fs

1 09/} = osz‘ o uazl Av A ad d' 1 1 Y =2 Yo d?
maiuonase asluluauldei ’J‘ﬁﬂ']ﬁ‘ﬂﬁ"]ll'liﬂlf]'l“]fugﬂﬂﬂﬂu\ﬂuﬂ@uWu’]ﬂ\illﬂﬁﬂﬂ'lﬂﬁu@"llu

= aa o o = a aw Yo @ d? a Yo a
E]1!\1‘33‘U‘ULl‘U‘U‘V]ﬂﬁ?J‘]Jlmg’Ju%ﬂﬂﬂﬂlﬁWﬂﬁLiEJ’L!HN3Jquﬁﬂﬂqﬂiﬂﬂ15wwu1%u%iﬂiﬂElGlGlfﬂiJ’J"]ﬂﬂﬁ

]

2 a o o [ v K [ a 2 z!' Y 3 a A ax d‘
L"UEJ‘HIﬂillﬂillﬂf]l]?‘lﬁ]&@]ﬂﬁﬁ?‘ﬁi'ﬂuﬂﬁﬂBﬁZﬂ']Jﬂiiyiy?ﬁi onaad liulszansnaveIsnsi
o o [ a 9y a a =) a 4 o KR ;’;’

HUTUD ’mmumsﬂizmummgwmiumGluﬂméuﬂuiﬂiummaummawmmﬁwmu Hyy

@ I ¢ o Y o Ao A Yo o o Yo Y A
’Jﬂﬂ’JﬁJEllﬂQﬂU']ul‘llsl"ﬁ‘Viaﬂﬂ']ﬂVluﬂﬁElu"lﬂ'i‘1Jﬂ%!u%u”llmgllﬂ'iUcl,'iJﬂ’Nll?“fl”lﬂi%‘ﬂﬂll‘ﬂﬂﬂﬂﬁ@ﬂﬂ

a L4 = o =~

4
ﬁ'%Nﬁu iﬂﬂﬂﬁ’)lﬂiWﬁ/iNaﬂﬁLiEJH"UEN‘L!ﬂL?EJu‘W‘U’J1WﬁﬂﬁﬁfJ“L!GlI@Qﬂlﬂﬁﬂuﬂulﬁlgﬂﬁﬂlu&’ﬂWﬂWﬂ

v
Ay AA 1 9 ] =

FEVVNNNUITEUTALHUUFININTAFTIUNTUAMULEIINTEVUVOIIUITIADUHUIDE191)

E4
wddﬂ a A

Y1 ax ld‘ Yo @ dal a 1 A A
u'lmnﬁmﬂww'lmumiwmmmummma YUNUITANTNINNINITLAY

o @ <

Hed Ay N

123 U






