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Abstract

The purposes of this research were to 1) develop parallel tests in mathematics for grade
2, in the strand of measurement, and 2) verify the parallelism of the parallel tests in mathematics
for grade 2, in the strand of measurement. The sample consisted of 800 grade 2 students in the
academic year 2019 from 13 schools in Nong Chok District, under the Bangkok Metropolitan
Administration, selected by stratified random sampling. The research instruments were 4 objective
tests, on length (1A, 1B) and weight (2A, 2B). Each test comprised 20 multiple-choice items. The
data were analyzed for content validity, reliability, test information function, item difficulty,
discrimination, item information function, and the parallelism of the parallel tests and items using
the root mean square deviation of item information (RMSD;) and root mean square deviation of
test information (RMSD+) respectively.

The research findings revealed that:

1) Al the 4 parallel tests in mathematics had the index of item objective congruence
(I0Q), which was the index of content validity, ranging from 0.67 to 1.00; the reliability of 0.711,
0.652, 0.718, and 0.635 respectively; the maximum value of the test information function for the
proficiency level was from -0.60 to -0.80 for the 1A and 1B tests and -0.40 to -0.60 for the 2A and
2B tests; the item difficulty (b) was between -2.98 and 0.57; the discrimination (a) was between
0.22 and 1.13, and the item information function of all the 4 tests was between 0.013 and 0.320.

2) The results of the parallelism analysis of the items and tests on length (1A, 1B) revealed
that the RMSDjr ranged from 0.008 to 0.167, and RMSD+ was 0.484; while the parallelism analysis
of the items and tests on weight (2A, 2B) revealed that the RMSD ranged from 0.020 — 0.110, and
RMSD+e was 0.492.
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WUUABUIERY Wmiin @ou 24, 2B) 0.020 - 0.110 0.492 fanuguuiuianedouasnsaty
aAUs1uNa

1. oRUTeramIRmLILUUARUAILATIAdRFans FulszouAnui 2 a1senisin

MNHANITIETNUI ANuRIRLEoTTRI AR YUY i 4 atfu S1uau 160 Fe T 10C
faus 0.67 aieulifiuinuuasuiis 4 aty Ussnoudedoaeuiifinnunsmnuiton Hedlmaedise
§Fnulassainagnsadanseunsussiuiidaou Wedunlvidemngyfiansuussdu iniesde
Fefienanunssnuinaeifimun daen 10C ildaenndostunmsiildlunisdaduaunsaniuien
msileaaus 0.50 Fuly (Karnjanawasee, 2013)

MNRANTIATIAIA LT BsTRsLUUADUT 4 atufiihunsdadenude 80 Te nudi aty
1A flfn 0.711, a1 1B fA1 0.652, afu 2A fIf1 0.718 wag atu 28 fif 0.635 Jeflmnuiesluszdu
Uunans @enndediu Katsa & Amonrattanasak (2008); Karnjanawasee (2012) fina1in wuuaeudild
Tunsnagou msfirndulseans miulesgeiigani s dululdnielfanmmsaidu egratosiign
msfialining 0.5 usedslsffuiinAramiismesuuvasulunisendeiasiunmaiunfds
lsiganniin fdlenadunaunanaruenuestorsuiaszneulufedeasuatiuay 20 4o Gearmen
yostorou Suaudidon 3 fuden uazdeaouyn B azdimmifissiningm A oradumsizyn 8 gnin
Tivimdsyn A nguiogeivihdeasueissziinanumiosdlunisiuvuasy deiezduduiady

PAINANDANAIIULNL



NNHaNTIAT AT fuaTEUMAYBILUUABU (test information function) a4 ¥I9AIIENINTD
9E521IN -3 T4 3 WU wuudeualty 1A flAngaan Wity 4.083 a4 SEAUANNENINTA WU - 0.60 Uag
Luvaeuaty 1B fAngean Wiy 3.293 ol 5EAUANEINNTD Wity -0.80 avvieuliiuitwuuasulA
way 18 Wansaumagsandniudiidseaumiuanunsassning -0.60 i 0.80 wiauuvasushs 2 atuil
wangdmiudaeunauiifanuaunsaviunarsluuisreudiesou vazvuvasuaty 2A TAngsge
WU 4.106 4 SEAUAINEINTTA WU -0.40 Uag uazluuaeuaty 2B dangean windu 3.498
U sEdUAIENITA WAL - 0.60 azviulyiiiuinuuuasy 2A uay 28 Tiansaumnagsgadiviud it
seUANLANININTEVIN -0.40 B8 -0.60 siFeuuuaputis 2 atuivanzdmiudaeunguiiiauanuse
Uunaluauivroutisgon dddunmsideedatazdunaldn milaifuamsaummasuuuasuia 2 athy
feln&ieatu Wenndunsunsasuuuaeuldiinisinunisassmulasiasesuunse funginssu
pssuint ialutevinisTnvesinGeussdutulssaufnudil 2 aviouliifuinsaiadoasundsd
ffuduuuiaden fanuen swaduunillndifestu aenedestuinideves Kantivong (2017);
Ali & Rijn (2016) find1ninAansaumnavesuuvasuiinanUsraunisailazmandsrvigluniseen
fomeuinannisaduuvaeulidiannmanunsngnFeagty

MnHanITIATIERAInLeIn (b) vesdaaeugruiuiviadamand a1sen1sin e 4 ady
$1uau 80 o wudn Aemen SlAegseaing -2.98 §9 0.00 Fslsunasisiuiu 3 9o 9ndediny
9 B inzidumaiuitiangAnssudiuaiud ﬁﬁu@faaa%’wLLuuaaUﬁi’quﬁﬂsiuﬁqmd’]m’mai"l
druteasuiifinrmensiunusiuaiuunliiuindeasusnieuunarsdeulumaite lnsaesandosiu
Karnjanawasee (2013) findmin deaeuiidmsiidimiueindioegluszdulmnataviesgluti -2.50
04 2.50

NHANTIATIZIRAE L9 LUN (a) TestarpuguuLinadamand arsznisin v 4 aliy
$1u2m 80 99 WUt ArgrunaTuun denegseaing 0.22 89 1.13 andeaeurianuaiildinisiiases
wdatu fdedousiuiu 5 Fefiflangunaswuntosnin 0.3 deandesiueuideves Sawangsri (2015)
fiwuin endrunasuuniiunasiasinnn 0.3 msetereviifirdesniiluansideasuiiulafuay
Asdneen dnudoaeufiiasunaduuncuinmst 0.3 Fulusiuau 75 4o denndoiu Reckase (2009)
findminArrunaduunmsiiaegsyving 030 f 2.00 uazasaadosiy Karmjanawasee (2012) sz
Iensrunaiiun (a) msianduuinuazlumsufiRaasiiAsening 0.50 i 2.50

NNHANTIAT AT TUaTaumAveladay (item information function) a4 934AIUENNTA

9g3¥1I19 -3 e 3 uuudaualu 1A Jedirilsiduansaumeavestaasuiiniiande Je 10 uaziosiian

Y A
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¥ v aAY ad
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AlanTuansaumAreItaae ulpe Mg UL AR US AUAIAINEINLALE1UIATMUNT bk ULN IR Y
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founin 0.3 #e Hedlaonndosiu Karnjanawasee (2012) Aldnaninflesduasaumatoaaududil
wanfiadandvinudnvazvosteasunansdnuazlsznauseamninesaiuein srunaduun
LLasmﬂ’mmLUiUi’m‘uamzLLuuﬁsJ‘ﬁaLﬁaﬂa%@mmwsﬁaaau #OAARBINUUITBYDY Kantivong (2017);
Sawangsri (2015) Geuszgndlilanauuy 2 wsflmes AnsiansanaimmeIn wazAeIuIsuun
yostodeudsduiusTuamileituasaumevedoseunazuuUdey
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2.1 M33uATed Idelauuuasuguuulildluuiunvesmsviwuvasuiunsenis (paper-

based testing) Fawan1539e7laonaazunna1saINNIIageuLuuaulal asiulunisidenssoly Al
nsasuuvaeulugUuuuseulad ielidenndesiuuiuniaran1unsain1sdnn1siseunTaauradEn

UnAtvi

(%
a va o

2.2 Mmy3feasell RAgdesgiamsimesiagldnguinisnevausstogeunuy 2 Mdnes

a v :j ! = a 6 1 ¥ a ¥
lun1sideaswialumsiinsimsizialonialunise (o) Inen1sussendldnguinisneuaussdedey



WUU 3 W151Ema3 LipaannazladedauiardaNiAuLanNANeiuanIs imes a, b way c WieanAnu
pamnRouvRIteaaulilauNTan Fuilviddeaeunlinuninungdu
2.3 mydeluassiiilunmsasnuasinmuwuuasuguunuiidudogeulsievianun feiu Tunside
aswioluarsinisasmasvauisuuasugvuulusUkuudntouazuuusUnay ielvlaadataasy
' Ao ~ ° v o a ' Y]
YoshuvasugrUNIANuvaInaekardnunmdmsuihlUlglulonanunneieiu
2.4 M5IeAsalldmatalunisas1sdadau 3 weada lun15338a599elU AISTNISANELALLAL

Tunpdianisaisteaeumaiialafinnumngauniisenseivanuiluguuiuveuuaoy

References

Ali, U. S., & Rijn, P. W. (2016). An evaluation of different statistical target for assembling parallel
form in item response theory. Applied psychological measurement, 40(3), 163-179.

Debeer, D., Ali, U. S., & Rijn, P. W. (2017). Evaluating Statistical Targets for Assembling Parallel
Mixed-Format Test Forms. Journal of Educational Measurement, 54(2), 218-242.

Dorans, N. J., Pommerich, M., & Holland, P. W. (2007). Linking and aligning scores and scales.
Springer-Verlag.

Foley, B. F. (2010). Improving IRT item parameter estimates with small sample sizes: Evaluating
the efficacy of a new data augmentation technique [Doctoral dissertation]. University of
Nebraska.

Lin, C. J. (2008). Comparisons between classical theory and item response theory in automated
assembly of parallel test forms. The journal of technology, learning and assessment.

Lord, F. M. (1980). Applications of item response theory to practical testing problems. Erlbaum.

Lord, F. M., & Novick, M. R. (1968). Statistical theories of mental test scores. Addison-Wesley.

Reckase, M. (2009). Multidimensional item response theory. Springer.

Rupp, A., & Templin, J. (2008). Effects of Q-matrix misspecification on parameter estimates and

misclassification rates in the DINA model. Educational and Psychological Measurement.

Translate Thai References

Education Strategy Office Education Bureau. (2016). Bangkok Basic Education Development Plan
issue 2 (2017-2020). Agricultural Co-operative Federation of Thailand Press. (in Thai)

Kanchanapenkul, S. (2011). A Construction of Parallel Domainre-referenced test on “Circles” by
Using Facet Design for Matthayousuksa 3 [Master’s thesis]. Srinakharinwirot University. (in

Thai)



NTANTNMTIANANTANYT URINGIRIUIIEITAN

258 Journal of Educational Measurement, Mahasarakham University

Kantivong, A. (2017). Comparison of Iltem and Test Parallel Index Between Test Forms that
Selected by Different Characteristics of Experts: Application of Formal Cultural Consensus
Theory [Master’s thesis]. Chulalongkorn University. (in Thai)

Karnjanawasee, S. (2012). New Exam Theory (4th Ed.). Chulalongkorn University Press. (in Thai)

Karnjanawasee, S. (2013). Classical Test Theory (7th Ed.). Chulalongkorn University Press.

(in Thai)

Katsa, T., & Amonrattanasak, S. (2008). Educational evaluation. Ramsnkhamhaeng University.
(in Thai)

Pasiphol, S. (2016). Learning Measurement and Evaluation. Chulalongkorn University Press.
(in Thai)

Pasiphol, S. (2020). The Development of Parallel Tests: Creation and Parallelism analysis.
Chulalongkorn University Press. (in Thai)

Sawangboon, N. (2011). A Construction of Mathematics Parallel Test Using Facet Design on
“Factoring of Degree-2 Polynomials” for Matthayomsuksa 2 Students [Master’s thesis].
Mahasaraklham University. (in Thai)

Sawangsri, P. (2015). Comparison of Psychometric Properties Integrating of Reading Analytical
Thinking and Writing Abilties and Indicayors of Content Science of Nine Grade Using The
Different Item Review Methods [Master’s thesis]. Chulalongkorn University. (in Thai)



