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Abstract

This research aims to construct and determine the quality of a Modified Essay Question Test to
evaluate the abilities of physics problem solving by Heller and Heller’s Logical Problem on Static
Electricity for 11th grade students. The samples of this study included 250 students in the 11th grade of
the under the Secondary Educational Service Area Office 42, Nakhonsawan Province, during the second
semester of 2018. The instrument used in this research was the Modified Essay Question Test to evaluate
the abilities of physics problem solving by Heller and Heller’s Logical Problem on Static Electricity. The
test provided 4 events. Data were analyzed using index of validity item-objective congruence: 10C,
difficulty index, discrimination index, inter-rater reliability, reliability analysis, and confirmatory factor
analysis.

The results are as follows: 1) The Modified Essay Question Test used to evaluate the abilities of
physics problem solving by Heller and Heller’s Logical Problem on Static Electricity provided 4 events;
each test consisted of 5 questions including 20 items in total with each item lasting for 3-4 minutes. 2)
The validation of the Modified Essay Question Test found the content validity at (I0C index = 1.00),
difficulty index was 0.49-0.54, discrimination index was 0.56-0.61, inter-rater reliability was 0.904, Internal
consistency reliability was 0.88 and construct validity of the abilities of physics problem solving by Heller
and Heller’s Logical Problem model could be consistently dependent on the empirical data (Chi-square
=9.428, df = 5, p = 0.932, RMSEA = 0.086)

Keywords: modified essay question test, heller and heller’s logical problem
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Adndauuurpanisuidynidmssnzvassameiuaziaamed 3oe nfada dwiuiniFeuty
fsoufnuli 5

2.1 wam'ﬁLﬂiwﬁﬂmmaamﬂé’aﬁw’mﬁwmmﬁuLﬂfamLLazé’ﬁu%umiLLﬁﬂﬁymL%ﬂ
pssnznsaIaesLasialans IdAdwiauasandes 1.00 nnde eglunmsiirimuanndesiad
desngitelddnuionarsvdngnaununarsnisfinuduiiugiu wisdnae 2551 nguanss
M3Beudinermans gilongeiviiudin Wand e 5 Adnvhlasanduduaiunisaeuingmans
wazinAlulad (aam) WeAnwinanisdoud mndulddnsionasuasuifeiiferdosiuuuiin
mMsufdamidmssnyvengaaesuazigaiaes ieldlunissmuanseurestomanuuas Selgdne
wdnnsuasnguiiifsifuiuunegeudadedszynd n1sianauagyssidiuna vinlwldraiud



aamﬂé’aﬁuLﬁamLLazé’ﬂﬁu%umﬁLLﬁ{jzgmL%miﬁﬂmauaaLaai‘LLazLaaLaa% Feannndoefiu
dau anged Lagdenan atved (2539) nanlilunlsdewmatianisiananisiseuiin drdvdaiy
aenndesiiduanlladiadaud 0.5 July fodrdesnuduinldaenndowmilemiidonisin

2.2 HANIATIVADUAIUINILUALTIUATIRUNTIETDVDIUUNARDUBATIUTTYNA 211
naveaedAdel 1 SeneuendiesEning 049 - 058 uapANB LRI MUNTEINg 0.56-0.611aedpa0ud
faanmeninae AefidianueindieRaus 0.20-0.80 wazAISTIAMUNGILA 0.20 Tl el
desnuuunaaeusndeUszgndiidomilasounquindsvasdnisiiouduazduneunisuiland
Jymiidaiauy mnzaniuanuaunsnvesiaoy uazyasuveaLUUnAaoUSnteUszgnd Ae an
Temalumaa ilesaniinandidn vilasnsausnsefuanuanansavesiaouls Fsaenndoiu
glsen nidandiu (2549) lAnwiamunmeedwuunaaeudnieyssyndinauauisatun1switym
N19INEIAERSlUAIUAIINEINIBUATEIUITILUN WUTT BUUNAFBUTAIAIINEININETENTIN
0.44-0.69 UAYSLNATMUNTENING 0.35-0.74 FaTlanunwpinasi
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AnwAunmvILuUNedaUdatsUsandianuausatunisundymmadnermansluiiuaiy
s WU uuuneaeusatiEUsTnRdmNNITiBaviiiy 0.96 gandnasi 0.70
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Fuft 1 daeTusunsy m-plus Wu3n A1 2% 9.428 A1 p-value = 0.932 LA lunanutayaids

v < y

Usgdnuilmnuaenndesiu sllonalliesnndmdinudaziilunisinanuaiunsalunisunlangdym

s W aw a a

fland {AfléfnsAnwmainenaisuazauidefiieades dlFldma ftaunsainauausely
nMsuAlangdamilandls uazvunvosnguinogadilifivuinunniisamensinasineeniuld 49
donnaesiu@sdy ngyawnd (2556) na1rin Mydasziesaussnauddudu Wunisuanandngiu
aunsadslasadne lnendngruiuansiuiunisnsaaeunruaenndesvasluinatudaya win

10



luwaiinnuasnndesiutoyarzuditdunassduszneuiifnvidundngudmiviudussduseney
ARANBUEITIA

dalauaug
1. Fawausuuzdmsunisimaidgluly
1.1 fiwvunegsululdnisfinuigiionislduuvunaasulndila wazesurgisnisia
wuunageulvinssunsauseuLaziaeuliiillanssiud s maideasuetedaau ellAna
Fuauazagmnsomasiiiunisaey nusesiiunismudiienisliuuunnasvoganianaiiio
deafunsiinnrmnanirdeusuiiesnainnsdidunisaey
1.2 frhuvuneaeululdmsusunatlfimnzandmiuauaunsavessiaey ilelvldna
NMyIneanuIgneed
2. forauanuzlunisinideasoly
2.1 PITENMTUINAATLUNANLUUNAZUSATEUSEE NALILATIENIANFURUS 5811379
NadgYENIMIB BV anzuLL O-NET vestinGen
2.2 arsfimsfinunisadulunadneuliandoauasAnwiluddnundau

3181139199

A lng

nins nuafmuraulid. (2558). wavesnishiteyadounduainuuummaeusilyszendidnens
WAIIMIINE 150 TUNITUA T I NAdInmIan YN SeuseAUlsefnyg) [Ineiinus
Usqurundaudia]. Chulalongkorn University Intellectual Repository (CUIR).
http://cuir.car.chula.ac.th/handle/123456789/50593

N3UAYINS. (2545). FIT2UAZUINTTINNITTYUINGUAITLNITTUT I IMans. Lssiiusiagan

a1AN3 N
NIENTNANBIBNNT. (2544). plan19i5euFaI5N 55 EuT Ve ImIans. Lsaiuiyuuuannsaln1sinyms
wisUseinalne.

§Fan AT (2544). mTimuIuUUNAaeUsnEUs N InAINaINT0 IUNITUNTUYMI ITIULIAR
7‘7yu§7wmwa”f}f77iwmum. [nginusUsgaumUadin). TSU Knowledge Bank (TSUKB).
http://kb.tsu.ac.th/jspui/bitstream/123456789/1324/1/69745.pdf

lnssed Laun1s. (2530). msAnwInanINYeUUNAFeY 183 § A1 Tnnaiuarursalunsuntiym)
pdlnmans. dsguany) [neinusuSygrumdadial. Chulalongkomn University
Intellectual Repository (CUIR). http://cuir.car.chula.ac.th/handle/123456789/33674

$uens Hrevndiiieu. (2559). msinwitounntesvenszuaunisuilandtymiand lnelinads
unUynwndenssnzvedgalansuaziasiaosveindnyseauusye1ns: nIdfnwunanw.
WINedegsiatuding.

firun uvnndl. (2552). mansnsaeu:: esrndugiionIssnnszuIunIsSousidusyananim.
dinfiuiuiagansaluviine s,

11



du angee Wardsnn aneen. (2539). wAdANITIANANITISYLS. aisenandu.

#39 NyauA. (2556). ngwinIeaauLUUAaAY. ddnfamiuisinasnsaiuminende.

glsen wilavihu. (2549). mysimmIuUURgaUSHTEUssendinmaIuaIIsalumsuAtynIngg
SnenmansveninSousulsennyIi 5 BnerdnusUSyaumdadial. TSU Knowledge
Bank (TSUKB). http://kb.tsu.ac.th/jspui/handle/123456789/463

$1187 @151, (2548). NITHAILUUNAERY 1OY § A d1m5UTamuasolunsuilangdym
nelnrmans veainiSeusesutusenne i 1 Breninususyagumdudie, aminetds
iﬂ%ﬁgquaiwmﬁ]. ThailIS Thai Library Integrated System.

AYIDING Y

Feletti, G. | (1980). Reliability and validity studies on modified essay question. Journal of
Medical Education, 55(11), 933-941. http://doi.org/10.1097/00001888-198011000-
00006

Heller, K., & Heller, P. (2000). The competent problem solver for introductory physics.
https://physics.Ohio-state.edu/~dvandom/Edu/thesis.html

12



