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Abstract

The objectives of this research were 1) to analyze the characteristics of misconceptions in the
earthscience and change for lower secondary school students. 2) to develop and validate the quality
of the three-tier diagnostic test based on misconceptions in the earthscience and change. 3) to validate
the parallelism of the three-tier diagnostic test based on misconceptions in the earthscience and
change. The participants were 600 Mathayomsuksa 2 students. The instruments used in this research
were three-tier parallel diagnostic tests. The research finding consistency index (I0C), difficulty and
discriminant. The data were analyzed by descriptive statistics, Cronbach’s alpha coefficient, Cramer’s V
correlation, Cohen’s Kappa and RMSD. The research findings were as follows:

1. The survey results of misconceptions showed that most common misconception was
renewable energy.

2. The result of developing three-tier diagnostic tests based on misconceptions in earthscience
and change, for the two parallel tests and each containing 20 total items consisted of 3 levels. The first
level was answer tier (A tier). The second level was reason tier (R tier). The third level was confidence
tier (C tier) by creating a table of specification for analyzing the characteristics of the items. Then it
developed into a pattern of parallel testing. The result of validation the difficulty index, discriminant
index, content validity and reliability coefficient finding were in the appropriate criteria.

3. The consistency between the diagnosis results from the parallel test were found that there
was moderate consistency (Kappa = 0.60). The results of the parallel tests using classical test theory, it
was found the difficulty index, discriminant index and reliability coefficient from two tests were parallel.
For the item analysis using item response theory, it was found that the items in test, form 1 had 18
parallel items except item 2 and 14 and the test, form 2 had 14 parallel items except item 1, 4, 7, 8,
11 and 17. In summary, the items in test form 1 and the items in test form 2 has 17 parallel items

except item 4, 10 and 13.

Keywords: misconception, three-tier parallel diagnostic test, test specification, parallel test
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anuseNa

1. nan1sarsranluririfinanawdaudviinenmand See lanuazniswasuwlas

Jnuan1sdranluimifiraiandsuainuuuasuiiiodrsranluriadfinainiedeusiuau 20 9o
FaasradudnvazvosuvasulanedathunldfuiedsiiluinSeusssussondnwneuu Tnowuuaeui
Wannguitelddsanlusimifinarnaasuvestiniteu (Vigygiie Wesdunsafing, 2559; Avnvnes audiu
LAENINN WAIAY, 2561) miuﬁﬂﬂﬁﬂmmﬂ?ilaumﬂﬁqmﬁaﬂuﬁﬂﬂwé’mmmLmu Faduiemiiuiuuly
Mﬁﬂqjmaﬁuu%ﬂiamﬂmé’ﬂqmmﬂuﬂmqmiﬁﬂm%uﬁugm Wnsdnsy 2551 vivbniseudslifuineiu
oy WudesreudidluldmiuinGou dudemiiiuluadaainindoutesiianfeulusiaddesiu
(nsenT1@NwISNNT, 2551 (UUUSUUT W.A. 2560))

2. uan1sWAUIENYuzIaNIzYasUUFaUguuuiTadeulutiaifinaiandaunuuidennay
AUITAU

1ue1'ausuamamiﬁ@umﬁﬂwmzmwwmaaLL‘U‘U?{@UﬁjmmuiﬁaﬁauiuﬁﬂﬂﬁﬂamLﬂﬁamwmﬁaﬂmau
auszauldnannisuee Brown, Noll wagd3iay g3e (Brown, 1970; Noll, 1965; ASiay a3ag, 2550 919dielu
sy etfumatan, 2560) elduwnAnmatannuuaeuudriiselfimdnnisdes miadsdnvasianizes
WUUABY (test of specification) uas1aludnwazianizuoduuuasuguuIukardnwuslanzvesdodey
(item specification) saun 20 4o TneldutnAauasndnnisvesmsaiauvuasuguum (whin1 e, 2559)
dewaudueoslouuvaeuitadeuluimifirainndousuuidenneuaussiu mMuLwIRan1ssuunisnis
AURYNIINTAN W1V Sakip Kahrman, Gurel, Eryilimaz &g McDermott (Sakip Kahrman, 2019; Gurel,
Eryilimaz way McDermott, 2015 819919bu SUUR dUNSIMANTIA, 2560) lnadnwugianizassluugaulsenau
U FemhensFoud fatte Trguszasdifangfingsy suuuudedinim dnvairdineu fagn Mas feehg

FoA101u TIufsnuginsUsziiunaluszauA1ney (A tien) sedumana (R tier) wazseauadudula (C tien
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Pt luneaesdd asraeuauIAToe LazUTUUTIANATNYBILUUADU TIdNUMLIANITYRBILUUADY

P

Arunitadeuluiirifieaaefoutudinaminisiiassuunugluuunidadenvadu 8 sia Nvun 6 nau

¢ ¥ oA

16un nquitfialusimigndes (CO) nquiiflulusimifinaiaindou Aavnsuan (FP) nguifiuluviminaiaindou
Aavnaau (FN) nduiifiulusiminaiaadouanua (MO nduitlifianudule (L) wagnguitlsifiannug (LK)
(Arslan et al., 2012; Brywen Tneiatey, 2558 wazaainy otusatan, 2560)

3. wamsmwaauqzumw**uaau:uuaaugjwmuﬁﬁaéfﬂﬂuﬁﬂﬁﬁﬂmmﬂ%"auuwLﬁanmaummzﬁu

wamimmaammmwmaaﬁ’mamwaauﬁ’q 2 atfuludiuveinismsiadeumumsssiiemnuin
%aaaunﬂﬁﬁaLﬁusﬁaaauﬁﬁmmmmmLﬁam (ingnsal wa1Ines, 2551 uay A3ty n1gyauad, 2550)
nsnTRdeUAMAMANIRTIIsIN e dTusTaglHinadianisAneenides (think aloud) Fannsldinaianisaa
ponidss Tudnvasfo uIudTee09 sUUR BUMIANTIN, 2560 NUINEiALEenADISERIIHARSLLLT LY
nuuvdeuIteduatuil 1 funanisdunivallaslduuudunivaliadudl 1 Widu 0.87 wazArudenndas
seninananzwuuiildanwuudeuitedeatudl 2 funanisdunivellaelduuudunivalatudl 2 Wity 0.80
wEnsILUUEDUTS 2 atuiinnunswanasiduiuslusssudunn

PNNIATIIdeUAITiBUUANNARnAdaIn el Apduissdlngvesuudey 2 atiutiy

a = v

frAgetageun aennneeiuauideisesnuuaeuidaduaiuseduves Arslan et al. (2012) ins1gf8819

' v
Ya v o =< a o

fAU3ANNANNTAVAINAENITEAULNS Uunane 80U wuuas Ui ITeWmunTull 91U 20 U a1y

Y

Sruautosauilinntursddenalimdulssans anuiiosgetu aonadostu A3 maaund (2550)

4. Namsmfmaa‘uﬂ'mm?]u@jwqmmé'nwmxLawlmja\aLmuaauﬁﬁaﬁﬂﬂuﬁﬂﬁﬁﬂmﬂm?iauwuu
LlHINADUEINTZAU

mﬁmmmaamﬂﬁaaiwdwmami%ﬁaﬁaﬁnﬂquaau@mum%ﬁaﬁwiuﬁmﬁﬁﬂamLﬂ?iauLLUU
[BonmouausERuNUIT Luvaeus 2 adulldiaiudenndes 0.60 3snanldiuuuasusis 2 aduilaan
gonrasdunusiuluszAuUIuNaNs

Lﬁ'a%Lﬂi’wﬁmmmem'wswdwwa‘uaqmmL‘fJuv-;immu‘[ma‘t%’mwﬁﬂ’ﬁmaauquﬁy’uﬁuﬁ’umwﬁ
nsmevausiteaey siuldinisnaseunvussitludiurnedslusesud 1 (A tier) wuvaouss 2 aty
Aadsuand1aty @dufl 1 anede 12.00 wazadudl 2 Aeds 11.55) eswinaswuudeuuisdaunns
fuunn denaldrnadersatuwnnseeshsditedfy seull 2 R tier) wuugeun 2 atuiidnadeliunnsneiu
(@dufl 1 Anede 10.83 wavatudl 2 Auade 11.02) e ninasiuvespzwuuaauiilndifisatu danald
Anaasatuliuansety luduwesAimuginuassunasLunLUUEeU 2 Sedusa 2 atuilanldunnnaiu

wazludruveanmmadeuauiisafliuanaeiy Tunsessiudufionegeulneldnguijnisnevaussodou

a

Tneman RMSD (fin ndwa, 2563) wuin Tusesudi 1 (A tier) wuvdavatiufi 1 avwuudeuadud 2 fide
Tavunuiu 16un 99 5 waz 12 (A1 RMSD = 0.88 waz 2.92) Tuszsuii 2 (R tier) wuvasvatuil 1 uazatud 2
fieildawuiu 16un 90 1, 4, 7, 8, 11 waz 17 (A1 RMSD = 0.75, 0.55, 4.00, 1.21, 0.57 waz 1.63 auasu)
dossuifisuszrinmanmnaeulaglinguiinismedeunuunaiuiunguimnevaussiodeu Aiadeves

ASLUUADUII8TDVBILUVADUNY 2 avukansliiiuiniainuazideauwazlvnanisnaasunuiugiuinnia

a

wsgaunsadasginnuluguuiusedeld Fanisiuuuaevatun 1 danadefiuandeainatudl 2 uiiide

Y v A %] I "y v o 1 aa o o J = ' Y
V]‘liJsUquﬂuLW‘c’N 2 U8 LUULNIIZANVBEDUVIN 5 hay 12 1‘1/15»1@ﬂqiﬁuﬁ]ﬂﬂiqﬂeﬂammﬂlﬁ]u’mlﬂLﬂu@fﬂuquﬂu

ALBUUABUNINTINYDILUUADUNY 2 aUUTaRANULANF197Y drusuudauatun 2 danadsliunnsnaiy
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wanudTideaaunbuvuIuiy 6 99 W12 I1ALWUUAINTINYILUUADUATUN 1 warwuvaauatui 2

v N o

Tuszduf 2 (R tier) wasuadarlnalfssiuisiliaadeazuuuldunnaiseg1edidd Ay

LRIGIRIE
daiawauuglunisiiuan1sidgluld

1. MnNAMIIRLILaEATIIFoUAMN YR UUasUg YU Tadeuluimifiraaidoutuuidenney
ausziuTEiYInermans e lanuazmaidsunlasiu daeuansathdeasuanuuuasugduuiusi 2
adulUlEle wsidosesinss eludenliduguuuiy

2. MInpdeuseuuUasuAtaduluiimifinainindeunuuidenaeuausduiudsiiniGouldduey
Fadu agarsesuieliasiBuaitludiuresdrduaslunuuasy n1sesurenisanandeusii
wuugey safenishiiniSeunaassiuuuaeuneun1snaaeuas

3. pinuansitadeadsinuinanunsnitededniFeudunguauildsuuntd InenduiniFouiitly
fimifignies (CO) fanumslinisatuayusiunisSoufiazideadnteunniu daunguinFeudiiuluiagi
panAdoy (MC) ngudilisiulalunismeu (L) waznguiiliifiannad (LK) faounislditnnsdu q asaoy
NG
darauauuzlunisvinidesialy

1. mnaaeuansuguunuvesuvasulumsidelusuianenaldinaia s vieldadnsu 4 Tu
nsnsanaeumuduguuuiniiuiensieaeuudumnuduguunuvesuuuasunazdeasy saudanism
Uszavsnmwesismsniensldaianinsaaeumnuiuguunuvesiuuaey

2. meteadweluenafisuuuunisasvooulay sufedinislideyadoundy (feedback) fudiFou
dierinnnuthadlavesnavageulfinndstu Snfsdianunsonsaaeuliiinislideyadoundutuazdelif
tnssudlanluimifigndemnniudels lnsmsdnyisnslideyadounduimislafiaunsavhlvinGeudis

ylusirdaatnedeuiuiuluiringndola

Y
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