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Development of Three-tiered Diagnostic Tests about Chemical Bonds for
Tenth-grade Students
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Abstract

This research aimed to 1) explore misconceptions about chemical bonds among
tenth-grade students, 2) improve and validate three-tier diagnostic tests about chemical
bonds in terms of difficulty, discrimination, reliability and validity. The samples for the
initial investigation of misconception were 120 tenth-grade students, whereas the samples
for the pilot study of the three-tier diagnostic tests were 625 tenth-grade students. The
research instruments were an interview form, a two-tier diagnostic test, and a three-tier
diagnostic test. It was found that 1) there were 40 misconceptions about chemical bonds
among the tenth-grade students. The most common misconception was that the net ionic
equation is only written when the product is precipitated (25.33%). 2) Based on Classical
Test Theory (CTT) and Item Response Theory (IRT) analysis, there were 80 qualified items

on the three-tier diagnostic tests about chemical bonds out of 96 total items.

Keywords: three-tier diagnostic tests, misconception, chemical bonds
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994 Caleon and Subramaniam (2010) @51999@aunluAlas 6 Vo SAUTIAU 96 U9

Nan1sunwUvasUItadswuvansysulunmandgiutnisou Tnevwiazwuy
d' v a & qqd‘l’ 1 1 [y d' @
nleuiassiadanugu wud AzkuuludIuTaIUUABUTZAUN 1 1A 96 AzWU
UnSeuldaziuuadeniinu 64.16 avwuu dg1ulley (mode) winiu 69 fisegiu
(median) WU 67 AZLUUEIEA 89 AZUUL  ATWUUANEA 25 AZWUU NITHINULIY
vospziunluuuuddy (skewness = -.805) wanein nBeudilvalaazuuuly
seauge anulesgendnlaaund (kurtosis = .315) uanadn azuuuvestinSeudlng
MENGUN

1 [ d' I~3 L = v

AZWUUIUAIUYDILUUADUSEAUN 2 LAY 96 AzwuL UnSoulansluy
Wiy 48.17 Aziuy Ig1ulle (mode) Winiu 69 585U (median) Winfu 47
AZLULENER 80 AZIWUL ATWUUAIER 17 AZIUY N15HANKIIYBIAL LU TULUULTYI
(skewness = .315) uansintnSeuduluglanzuuuluszaum anulasininlasuni

(kurtosis = -.006) WaAI1 AzLUUYBITNEEUAIUlNGNTEBAU LAAIAINITI 2
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AAANUTIUYDIPLUUUFOUDINUUUFDUITIRETIUTEAY
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AeERn  Azwuwdy  mode mean  SD median range max min skewness  kurtosis

ATLUU

o 96 69 64.16 1243 67 64 89 25 -.805 315
FEAUN 1
ALLUU

o 96 49 48.17  12.34 ar 63 80 17 .360 -.006
FEAUN 2

NANISIATIZIANNAUNUSTENINALLUUTILVDILUVADUIRINGTEAUN 1
ey 2 fluazuuaueiuluseiun 3 MmegasduUseansanduiusuuuiiesdu wui
a0 W a £ v v & 1w & A A v v fw ) \
fAdudssansanduiusivindu 757 fedednfianuduiusiulusziuas wanedn
o a A v a v A ~ o ° o a A v
tnGeuilaazuuuTngalvullunsiianudulaludmevas uastnSeunlanzuuu
andinurlduazliulaludseu

HANIIATIVHOUAMAINAIUSIUIATIUUA - AINLIN AUNEYNITNAGDY
WUUASLAY (CTT) WU AZBUUIUAILYDILUUADUSEAUN 1 WUUAUNY 96 U fU
ANUATATALEMEAAT 10C Bgluraa 0.57- 1.00 HA1ANEIN (p) glutae 0.57-0.76
1 d' 1 %} 1 ¥ o d' 1 vV 1 a0 o o
ANPINULINLRAUVINAU 0.67 WAAIINTBEBUTLAUN 1 ADUTIIY UA1B1U19IUA (1)
aglu19 0.23-0.50 A1SMUNATMUNLRABIINGU 0.28 Wanedn Jedauseauil 1 d6111a
TuunlIuNa AANgwuuasnndesnglumegnsduUssavsueariinsouuin
WINAU 0.723 dSUALMUU LAY UUEBUSEAUTN 2 AMUAINNASIZLLaMNTAT 10C
2gflu19 0.57-1.00 HAAneN (p) ogluyas 0.42-0.56 ArALEINRALIINTU 0.50
WEna31 Yodauseauil 2 enndieliunats ZArdmnatiwun () aglugae 0.20-0.39
) o = W | o o A A o °
ANDIUIATLUNRATWINAU 0.28  WARIIN VDEDUSLAUN 2 Lo wUnUIUNANa
1 dl v v U a ‘Q‘ 1 -y
AANUTBRULABRAReIneluiegnsduUsEanSuaanIasauUA Wi 0.850

HANTIATINABUAMNNLUUADUITIREMUNG ¥ N InaUauastagau (RT)
WUU 2 W15186005 LokkA A1ANeIn (b) 8111937wun (a) maeluswnsy IRT Pro wun
WuUaeuIlady 91131 90 o H1uNMeiAAIN 311U 80 U8 lnsuuuausEAUN 1
AAULIN (D) AU -1.44 kanddn Wudedaaudie A191u193Lun (a) 1ade

a0

Wiy 0.57 uagdleflaiduansaumaAvrauuaau (test information; 1(8)) dfngage
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710 = -1 Wan9I WINZANAUTNBUNTAIINEINITONT ENSULUURBUTLAUN 2 A

= Y | & v ~ | o °
ANNeTn (b) Wwagwiniu 0.09 waneIn Wudeaeufienndguiunals AN8IUIIILUN
(a) WasWNAU 0.52 wagiamfleanduansaumnavewuuday (test information; 1(8)) &
A1EeAAT 8 = 0 Uanein wunzauiulniseuniauasaUIUNaIe LaRIIRIT1e 3
M99 3

HANITATIVAOUAGLN INUUUFDU I M TEAY

VO WNITNAGOUBUY . .
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A9LAdl (CTT)
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AUYIN . ALYIN .
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LaY Lae
AYLUUSYSUT 1 0.67 0.28 -1.44 0.57 -1
ATLULSERUT 2 0.50 0.28 0.09 0.52 0

[y
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