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The purposes of this research are as follows: (1) to develop a four-tier diagnostic test on
algebra for Grade 9 students in the English Program; (2) to examine the quality of the tests; (3) to study the
misconceptions of the students on algebra; (4) to develop guidelines to solve misconceptions about
mathematics and the manual of a mathematics diagnostic test for Grade 9 students in the English Program.
The algebraic topics used in this study were simultaneous equations, inequalities, factorization, quadratic
equations and function. There were five tests following the topics with 10 questions on simultaneous
equations, 10 questions on inequalities, 5 questions on factorization, 10 questions on quadratic equations,
and 10 questions on function. The sample were 200 ninth grade students in the 2022 academic year in
Bangkok. The study found that he difficulty index was between 0.23-0.78. The discrimination index was
between 0.14-0.73, and the reliability was .95, .83, .73, .81 and .77. The four-tier diagnostic test on algebra
could categorize the students in four groups: correct concept, lack of confidence, misconception and lack of
knowledge. It also found the higher learning achievement of the misconceptions of students on functions
after treatment. After the study, the manual for four-tier algebraic diagnostic test was created and it was

approved by the experts on the prospects of content and suitability of use.
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wuunagauianaasyl ?zLNu@’WﬂLﬂm"Vlﬂﬂm%1ﬂ@qﬂuﬂL?Hu1u@ﬁ?§ﬂ bNTNT NTRAT

TR bl PR R TIG LT RlaT Al o]

%
NM17AUA

2.3 UszsianaadiuunAgaLiIdaas
wuunageuitadugniinn ldlunisudaunndasnisizaniuedizan H9ain
1% o !

N aa o = vl o d’/
KA HW‘]_I'D’];;‘]JLL‘]_I‘]_|°1|@\‘1LLUUW@@@UQHQ@EHW?L?EMEN 3 Uszlnm Al

2.3.1.LULNARALIUARLFRIAIALUY (Two-tier diagnostic test)
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Identifying propositional
[ Define the content area J Imowledge statements

Development of concepts maps ]

Relate propositional kmowladge
to the concept map

Determination of pre-service
science teachers' alternative
conceptions

Literature review

Conduet interview

open ended part

Design a specific grid

Development and validation
of instrument §

[

[

[ ]
[ )
[ J
Sl
[Dm,,m e |
{ ]
§ J

AWLU9zNaL 2 AY8ENNN19RRNLLLLLLNARDLANARLAIaALTY (two-tier diagnostic

test) Ine1en98938984 Treagust (1988)

INATNLUILNBL 2 BEANITNITDDNLLLLLLNAGDLARADI UL ABIAN LT
(two-tier diagnostic test) Nuiiailu 3 499 10 Tunaw towA 4999 1 N19ANE12R UL LUD
& a . ~ 1y - ~ Py A= )
e AansnsngnilanderlstinenuanilseasdinisBauidnmn 4090 2 Anwnqnunnses
- . - = . TRPS .
2e9n19reu luilentiulnanisAnyiassninssunine daauaznisduniunl uavaanuuy
dapnNUatende 1999 3 HN1IWAUILULADLATIAGE
AINNITANH19I1UIN8 U8 Bayrak B. K. (2013) ldnaananisean
WUUNARDUANADELULARIANALTY (two-tier) 31 wuUItasazlsznausladaddns 491
A . . ¥ o = Z 1 =X ai o A dl o ai =
wsnAa first tier LUdBAIDINULLIABNADUAIUAADIDNAFILAEN T9azHAIAaUNYNLNES
o = , o A A o = = o - o \
AmaLLRED dousniaenaue luman FeRazuiauiuLuLNAgauwLLAannausialyl ws
. » A A ave o .
AzAngIunaesnariaauneumnnaraanisnauludiunuil Inusaanvinnaly

v o A

1 tdl j o/ o & 1 tﬂl dl o A 1 ¢dl tﬂ” o A ¢dl ¥
anunanstazdNNusiuAaLaan lug LNl mL@faﬂlumummu%l,ﬂumLafaﬂm@@mmu
9/ Ao o o o o Z// = ® v - X
vLﬁﬁﬂH’]@'}ﬂ\‘i’]urJ FNLNEIUBINULTAIUU ‘Vﬁl‘ﬂﬂ’]?Lﬂ‘]_lﬂ.lﬂﬁzlj@@’mﬂ’ﬁ‘@/ﬁ\lﬂ’]‘]ﬂm ﬂ’]ﬁ‘sL‘VIN’&”ﬂ‘LI
o = a = d} P4 ¥
VI’WLLLILW]M@@ULLﬂzLﬂJﬁlu'ﬂﬁU’]ﬁlﬂﬂLﬁﬁlmf\lﬁluﬂ’]ﬁ‘ﬁ]ﬂu GIN”’WVLQ AN Q@'ﬂllllﬂ’]’]llllﬂﬁ/\lﬁ‘ﬂ\ﬂu
dll ZJ/ o o o o o dld :’/ v o dl ¥ d a
bTENLU mmf«ammLﬂumm\ﬂmmmwmuum\uﬂummwQmuumwﬂumimwm

=
NNNGA
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nslannaasdaninnlu first tier HugeanuuuaauAzfiavAnEITa UL
d” = [ % 6 dal o £ vy a
PedLtlann AnwdngLsraiAraaiion paNmNIzaNiUdaaLwar N @ T10ynaday
ANHATITIHANN FaAIDINALTULLLLABNADL d1U5UduNges (second tier) 1WAQL
o 1 dl £ v ¥ dl v Y 1
WAIIEHANITAALAIDINTBIEIUN 1 Haanuuuaauarfasdayainaliladaunnsas
a X 2 . . = o Y 9 = A
N19n19iFeui e nndue (misconception) Fea1u1sainlilnenisAnsvssounssuy
dl 1 o rd‘ % o o s = v o Y o 1 dl
Nendaatarnisduniend deda Ao lunisduniraianaianuaaieiudaanin ludoun
1 (first tier) dayanldinaaiuqaUNNTaININNIEEuFIL aanuuudauazinunldlunng
. , v . Ay A
BANULUAIAYN (distractors) tnedayanilluqaunwiaanigAaUNINNgn (IINNITNLNIY
1990uN I LAEN1sdNA®al) azgninniudaacs deannnludauiiazidudanen 2-4
o ° o \ A = Y ) R Al e v
folaen tnsaruaudaaanludounutiuazaassiuanauansdeiuls uasinunlignoy
a o aNal o a Ao o A A o (%
asuNsmNaradAIaal TunsiinlidAesunendeanis udamannnimua i
v

A1MFUNIIATINEELAAINULLNALDLANRNE WULIABIANALTU (two-tier

diagnostic test) 11 AZANTATINABLAIAINNENNLATANBIUIRALUNTIEDE N1IATRFBL
1 2

N3N ALRIAIA9 NITATIAFALANNATILTUNDUN AINATUTIATA WA AINNATIANN
JEENGEQN

Tun1sliazuuniiedinszvinanisnauresgnauiu grauazls 1 Azuuu
wneaugnivaesdanludatie) mnrevdsdiuladouniisasldazumndu 0 duuunase

'
o A

ALY two-tier azAINITIMENERaLTsaLgN (HANdnla) Audineuiia Seliaiunsm

u

P2 ¥ a 2’/ a [ dgl . A 1 1%
naulddngmnauiaduiamenzladidnlaluiiana (misconcept) viralaiimanug (lack of

knowledge)

¥ A

ANTIHY NBNENT (2559) NA1991 ToATILULNAZRLINAGE dBIaALTY

=

Aa 11 1NIU9INI IRaL TR AR UTUNINAINIMRNATIYNABIWTE I WATNITLGHATEY
UnFeunuuIfnAaIALAAw wanaINBuuuNadauanEritdsanlanianisiniaeg
unEauldunndununeseuuuuaanaaulaaiall narahadifasuvinuuunags L
2 o Py ° Ak o )~ aa o
wanney 5 falaan lanangaeuazinnAmneugninefesas 20 IuENkLLNAgeLIade

WLLAR9a1ALIY (two-tier diagnostic test) kUL 5 Falaanludauinilauas 5 saiaenludan

D

¥

faas gasudlenianiamAnaugniiesiasas 4 Wit agelsfmuiuunaaeuans e

u

2%
Ay o o A

Hidaaninne ldarnisnanuungeauiaainnisiuuaAnAaIALAAaU (misconception) il

HRauNAaINNI92IAA9TNS (lack of knowledge) auziazanufie liaunsnauun oLy
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pougndesainnisdlanuiase (genuine understanding) 89NANNEAALYNAINNITLA

(guessing) 5y

n193AIEInNITRaLLLLNAde LA ade LU a1 AUTW i Tinsudey s

Anwuznissaurasiaatluusazsanen sesvatingluninlsznay 3

6) Which of the following statements is TRUE concerning NH,, CHCOOH, and HCI?
a- CH;COOH 1s a base.
b- The pH value of NH: is greater than the pH value of CH.COOH
c- All are acids.
d- NH; is an acid.
Reason:
1- NH:, CH;COOH and HCI contain only H™ ion in their structures.
2- CH;COOH is a base because it contains OH 1on.
3- NHj; is an acid because it contains H ion.
4- pH values qgf bases are greater than the pH values of acids.

5- None of the above: I selected the option because: ...

6 Which of the following statements is TRUE concerning NH;, CH;COOH, and HCI?

N (%)
a NH;, CH;COOH and HCI contain only H™ 1on in their structures.
Al- b CH;COOH is a base because it contains OH ion. 2 (3.6)
CH;COOH ¢ NH;is anacid because it contains H ion.
is a base. d pH values of bases are greater than the pH values of acids.
e Blank 4(7.2)
TOTAL 6 (10,7
a NH;, CH;COOH and HCI contain only H ™ 1on in their structures. 4(7.2)
A2 All are b CH;COOH %s a base be_cause iif conta.i_ns OH 1on. _
: id ¢ NH; is an acid because it contains H ion . 3(5.4)
acids. d pH values of bases are greater than the pH values of acids. 47.2)
e Blank 3(3.4)
TOTAL 14 (25)
a NH;, CH;COOH and HCI contain only H 1on in their structures.
A3 NH: is b CH;COOH is a base belc.ause “f contai_ns OH 1on.
o ¢ NH; is anacid because it contains H™ ion.
an acid. d pH values of bases are greater than the pH values of acids. 2(3.6)
e Blank 6 (10.,7)
TOTAL 8 (14,3)
B- The pH a NH,;, CH;COOH and HCI contain only H™ 1on in their structures..
value af b CH;CQOH is a base because it contains OH 1on 2(3.6)
NH; is ¢ NH; is an acid because it contains H  ion. 2(3,6)
greater than  d pH values of bases are greater than the pH values of acids. 16 (28.6)
the pHvalue e Blank 2(3.6)
of
CH,COOH. TOTAL 22 (39,3
a NH;, CH:COOH and HCI contain only H™ 1on in their structures.
C (Blasik) b CH;COOH %s a base be_cause it_ contaj_ns OH 1on.
¢ NH; is an acid because it contains H ion.
d pH values of bases are greater than the pH values of acids
¢ Blank 6(10,7)
TOTAL 6(10,7)
TOTAL 56 (100)

v
Awdsznau 3 LmemﬁLmﬂ:ﬁmﬁ‘ma‘mmm@muLLummmﬁuﬁu

(two-tier diagnostic test)

is1: Bayrak B. K. (2013)
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annnisenay 3 uansAnaugaaunaulu first tier wazfaaazaeansNad
. dJ 1 % dl a 1 a % dl
naulu second tier Tanudngaeunneuindsuluainey A2 Anduieeas 25 uavide

NasauguisNaladnisaaunLdndaulinisey a vive d

M9 3 WanaFREazIa9N1IRauavEaaL U first tier waY two-tier

Question Number First Tier Two-Tier
1 82,14 71,43
2 50 46,43
3 69,52 58,93
4 69,64 58,93
5 48,21 41,07
6 46,43 37,50
7 60,71 39,29
8 BS00 42,86
9 69,64 58,93
10 67,86 55,36
11 85,71 76,79
12 76,79 55,36
13 46,43 39,29
14 62,50 46,43
15 58,93 46,43

i11: Bayrak B. K. (2013)

ANA1319 3 waasiasazaasgnaugn’ first tier wuaz two-tier TanudnFoeazuas

v ¥ o . . k% ! . J v o ¥ !

daaunaudanininlu first tier lWnnnda two-tier unnaAaNdIgaauaIunsnAuansls us

4 A a e A = ¥ v ° %

Tfarnumnnevzanisfiaanaasnisuilandloyuivzeaiamaufaenisanaiainnisia
] 9; 1 = o dl P2 E/dl ] dl a dl azd‘ a a

g7 nanaenianiilddndineugndeunienainainniann 1uehinneuinetaiin

ANNNINANNANARIALARDY (Misconception) WFalailiAMug (lack of knowledge)
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2.3.2 LULNARDLANARLANANALTU (Three-tier diagnostic test)

AINNNIANTINIUINY WLINANHULAAILLLNARDLANATE LU RINANAUT

IS4 [ % =

(three-tier diagnostic test) @y FtAUAINAIY TIRAIAIULINALIUNAULAZRNAITN

)

o o

AR s TLLULNAge LA T St ae s Fudy (two-tier) WABULNAABUINADLRATNAALTY
(three-tier) Hnnsuin ludanaessziunnusiula (confidence tier) Wl lunauingaasde
ANDINLARZDD ?ﬁlq%muﬁm@m’ﬁlmﬁumwmj“u‘lfasluﬂ%?musluzﬁfmﬁ 1 (first tier) waz 2
(second tier) UONANNLLAIA L TINNIMIIAEUALATITBIULILIADL T8NV AN AL
FLNINIATUUULAY two-tier ALATIWUULEY confidence tier MN LAAIANANAUTQIUAAITT
slimuﬁﬁmmL%ﬁu@;wziﬁmuuu@fmm@muzﬂq atglsimuuLLNAge LI RAT8LUL
three-tier fifasfinnanaaagaan Point-biserial coefficient 2asdarauusiacdaifionsiag
Aneviantinfiaaedanian §161 Point-biserial coefficient FA1NANATA .40 (Crocker &
Algina, 1986) LARIIN Fudamanufizunn UINAIRETEUINN .30 - .40 UaAIddaAININgN

4 s !

WA dnsuA1AINEaNY (reliability) TeilanldA1A9NLEaNUW Cronbach alpha tWag
1 4‘4' A aa o = 1 4‘4' oI/ :,/ . .
ANUNTER D AT LUdaUANAde Tnan1su/TauiauAIANNITe T WASWUL first tier, two-
tier WAY three-tier WUILULNARBLINADLLLUATNANAUTY (three-tier) azlfA1A9H
ey (reliability) §9n374U1 first tier WAT two-tier MNNYAIINITLLLNAADUALAT LU
three-tier HAMNNUNTBDBNINNILLL first-tier WAL two-tier LUUNARBLANASE LUL three-
tier anNsautnguFasvaanldifluaiungu Ae §HANS (genuine understanding) BN

a P . . PR o
LUIARARAIALARARY (misconception) Lmzwlummwg (lack of knowledge)

ANTIEN UBNONT (2559) UAL Kirbulut Z. D. and Geban O. (2014) Nd1941

v
% J

LLUUVIM@U%%@EHLLUumuzﬁqﬁumumma‘mmuﬂé@@uﬁﬁumﬁmﬂmmﬂg@u
(misconcept) @@ﬂmﬂ;ﬁm@uﬁmmmmﬂﬁ (lack of knowledge) ﬁuumﬂmmdﬁé’muﬁ
pavfnuaziulalumnauuansinfaeuiiaaudanaisnden uidfaeuneudnuaslsl
flalumnauugasindaeneiananudludecivhnimasey edrelsfmuuuunagey
Aadtuunamm LTI eaz B atesziuanusilaresdaeuiitaauiilalugou

first tier WA second tier LANGINNTILS
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Tiers A sample three-tier guestion
First ter 1.1. The chemistry teacher in your class has two beakers and these beakers contain two solutions in the same volume. The

teacher tells you that one of the beakers contains, X, a weak acid solution, and the other contains, Y, a strong acid

solution. In order to determine which beaker contains the strong acid solution, which of the following information

that the teacher gives 1o you would be merely enough to determine?
(a) The concentration of the solutions
(b) The pH of the solutions
(€) The number of hydrogen atoms in the formalas
(d) The dissociation of the solutions
(€) The color change rate of litmus paper

Second tier 1.2, Which one of the followings is the reason of your answer for the previous question”
(a) As the number of jions in a solulion increases, the strength of an acid increases
(b) As the dissociation of an acid increases, the strength of an acid increases
() As the concentration of a solution increases, the strength of an acid increases
(d) As the pH of a solution increases, the strength of an acid docreases
(&) Strong acids change the color of a solution fast
(D As the number of hydrogen atoms in a molecular formula increases, the strength of an acid increases
S S RO A NEER AN S i e BN e s RESSE
Third tier 1.3. Are you sure about your answers for the previous two questions

(a) | am sure.
(b) 1 am not sure.

AMNUTTNAU 4 WAASANTELZUBIUDAIDINIDILLUABUDINATNANA LT

(three-tier diagnostic test)

ixn: Cetin-Dindar A. and Geban O. (2011)

b2
o o

2.3.3 WULNARaLANA a8 AaNALY (Four-tier diagnostic test)

a o

ANNNIEUATITNUINE (NTT141 NBNEYEB, 2559; Friyani & Rusilowati, 2017;

q

aa o

Gurel D. K., 2015) WUAWUILNARDUARAS WUURAIALTY (four-tier) Luwunagaunls
9

1% [

v 1
UL UNAAD LA NAGL ADIAIALTY LAZLLUNARALINABL AVNAFLDY AL b

v
¥ o a o

2A1IATVILLUNAFD LA HABABIA1ALTY BAIUUNAGDLANA dua1ua1AuTY Tneina
seaumNsulaluAnaundaauiaanudaunnile (first tier) wazdauiiaas (second tier) &
M aN13092AMEIBNANLNNTBIN NN 9NN aa U A Az B ATaW wilaiiy 4
, & ;oA . . ¥ o a 2 o ~ < o

dou Aa d9ud 1 first-tier azifludaA 0 niuURaNAIUTINAIABLYNNENNINANABLLAE
o PR o , a . o o % &

Aonanimaailufoas doui 2 second-tier uszAumNTiularasdaanlunisiaan
AnanTudoun 1 daunl 3 third-tier iludousssmsualunisiaanAinauludoun 1 Tnaas

o A | y A gy = a ady = a
dunuusamenuarida@angainaine Wi asuidauadunameaua lunsiindas uduuaan
wrawinuasngllansaraninuun i uazdaui 4 Fourth-tier iiluszatmnudulalunng
wanAnevludaud 3 nauuunaaetitiade Wiy four-tier AMNITDANUWNNANERELEEN IH
o v v a P . vl 1 [%

W flAng JHuuIAnAaAAReY (misconcept) uazg lifliAa1ug (lack of knowledge)
Tnafiaonuin@ane lunisuatuaudasuinladiinanug (lack of knowlege) nn3anIsld

WULNAKBLANADE WU three-tier AgasaaeinglunInlsznay 5
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Queastion

Answer Choice-
a

d

-

Are you satisfied with vour answers?
a. Sure

b. Not Sure

Reasons
a
b
c
d

e

Are yvou sansfied with vour answers
a. Sure
b. Not Sure

v
o o o

ANTENaL 5 LAPNANHILETAANDNNARLLILNAZALANATLAA AL

(four-tier diagnostic test)
u: Afif N. F. et al. (2017)

2.4 WFauiaunuunagaulInaatwAazlssLan

AINNNTANHINUINEIIRY Gurel D. K. (2015) Nl@ANHINITFeUAeILATaeED

a o

wuunadauItadauuusne lunisssydeunnseanianisBauinisinenAians &

[ %

= &
TIHRSLALUAANIU

1.msduneal Wunisiudeyaludean uazAaudnsdanutianei aanis

Aunwnddniludsniafudeyanansuien diulaasiali luntsladayaninzaudeiianu

u
v

dnlatineg InaaniznisduniealnguinazyinliladeyaniuAnuaznisd fauiug

seudnegBausoaiu atnelafimunisdunisniatan lidanailunisladeyaninesne

J ¥

wnIdeNIsdNnEiANa NN FdNneniasseslauniseusniinnsdunwaii

¥ o

= v = = > o Py %o - A a4 a Ao
pliladayannsssandanisdedanininlunisdunienison gdunisnianaleamsagmg
% n"ﬁl o I v $ ‘ﬂl 1 £ o a Y ‘ﬂl v
nnsdunenfieatann flddadununligniesiin uaznisdnsziidayanlaainnis
Aunnunianaianneendudan
2. uuuneasuilanedln (Open-ended test) WA WigaaulaldinanTuns

AnmARaL usanadAneenlunislsziliunaanilymsnunimn viseaaiasliaas

a o a 0% a ] ¥ ¥ 1 = = o
2euAaiune Iaziaen Z\NNZﬂﬁlﬁﬂ’]‘J“Ez‘i_qI?J@UﬂW'i@\W]’]\m’]ﬁ‘LiﬁluNﬁﬁl’mﬂ’m@’m'}ﬂ
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1
a

3.LULUNARALIABNADL (Ordinary multiple-choice tests) HWULLNARALN

Y e A & v e o o -
anunndszanananzuuulimasg dwuunagauianunnldfaniunisdunisaiasaind
Y @ ¥ % d‘ 1 = v A % 1
”meusumg@mum INBUNIALNNWIDININNITLTEU TRATAILLLNARDLLLLLADNADL Toun

1. anunsonedau lapsaupguuanavinda unadudu 2. uiuumeseundlselagiiviane

1 e o

v =2 o = o ! all & © val
AU 'mummmmmmﬂu;ﬂmmumﬂ 3iflunuunagaunyeinaudnnlseasd 1N

a a

[
o o =

ANNIT AT UGS 48 01 AuIAzuUBlAduarsIaFe 5 wnnrAugFaundila
dgl a dld ] 1 I~ a a Iy ¥ U o [ a

Lu@ﬁqﬁ‘ﬁ’]mL?EIULL[F]iN‘H'ﬂUL?IEIH@ﬁU’]EI 6. ZQ'WN’]TG')L@?'WtMﬁ‘WE‘Z]@VL@QWE] ANNTUUR LA UD
LuvAdaUAenaaUAe 1.013ularaxa nLLLAa LR FNALNNIAINas UM NLULINAG L

ULl lARN194m919TATAFIULLNARALNA  2.A1FBLINYNAIANIAINNITANTBIEAD 91

4. fravldinia@enaulunisney 5.n19@sudaA 0 nLLReNAAUNATUN lEENN

6.4ULNARALLLLIAEN AL INAINNTOLAN AN ILANANIENI NN RE LTRALYNAREANAT

v o

ARIZGNT

v

O
RRUNALEMANAT lgNsaY

232

v
o o

ARVUNARALINARUARIANAUTU (Two-tier diagnostic test) 11 1
dl % £ A 1 dl 1 dl o A dl
wunagaunlsznaumsdeanuiaannauludiun 1 uazdunidusaaanniandmsHaly
1 dl v £ U dl U i// 1 al 1
doui 2 nmsazuuugaauaslinzuuuiofas uneugnyivaesdan mnmaugniiendauls
1 dl Y & © o % 1 ] dl v =K
dounileazldazuuuilugue dndusasludauaesmaua (@ui 2) lduiainnisdnen

vy a

dl dl ¥ o e A d‘ o
139UNITUNNLTRY N1dNNEiviTanIIRauLuLnadauduA DN Uateila danaas

3

o dgjd o v A £ 1Y ' v
LWULNARBLANHILERAS azaniutinizewluni1snay Qmﬂmmmmmmmmmum

a
ISZ

qaunnsasdanla azaaniunisidiunisae uNAaeua1uIUNINT N139RinAL LU 1A

¥
= Y Aca v

! o P % 1 v a 1 (=3 = A o A I
d1g wﬂugmmmﬂmm@ummjmu @EIW\‘IVL‘J?ﬂIF]’]NLL‘LI‘]JV]ﬂ@‘ﬂ‘]JuﬂN aldy Pasaaane

winua ludaun 2 duinlidasuainnsaaiamnaimnauld wenainligeliaiuisuanaans

1 |
¥

] 1 ¥ S ¥ a A a A
LLﬁ]ﬂmqﬁﬁzﬁqqﬁﬂﬂﬂUiNNV’W’]ZLI? (lack of knowledge) LACHARUNNAITNANARIALAND 1

a

(misconception)

v
o 1%

SULUNARBUINAGAINANALTY (Three-tier diagnostic test) 1111
dld U % A 1 dl = = . . 1 dl
WULNAAALNNAENUAINEIUAR dauiiduuuunadaLLaanmal 13e first tier daunaaady
y & A a oA R~ . ;oA
A9UBIULLLABNARLNATUNELURANATBINTAAL TUdIUNNIN (T8N second tier Lazddun
= o o = = . . o >
aNNLanszAUAMNTRIA LN TR LAY NI LA &R (FaN third tier a3l A LT

¥ % ] ] dl v v o/ nl/ = 4
Qﬂ@ﬂm@ﬂﬁlﬂugﬂlu@’ﬂﬂﬂ’]uuiﬂ LAZAIUNEN mmmwmmmmﬁwf;’muu%@;a m@ﬂm
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AZULY YNEaDUARLRATIABNduIN A AU A NARLANTTALANTWlAgeAz s
£ ?.’/ s v dgll . . aal/ £ dl a
Faautiulifandilaluiien (misconception) uuunaseUHaINITIRENEADLTUUIAR
AATALAASY (misconception) hazHN LdHA21NE (lack of knowledge) Tiulad aLaw
1 < d’/ o nI/ ! d‘ 1% o o 4
agialafimnuuunegauinNszAuANiUlaresniInenludun 1 uaz 2 wianeiu vinli

fndauesdaaunluiinanug (lack of knowledge) HAIHNARIALARSY

v
o o

6. WLNAdeLANAsa@a1Aud (Four-tier diagnostic test)

v

AR NLLLNAFAUAINA ALY (three-tier) Hiaarinlunisldse s

!
= v a !

Anusulali first tier WAy second tier wiaxnw NN IEAAFILIAIRNUIUALADNFAAUIN T H

a

ANE (lack of knowledge) HAuRANAIA s1zALlunguilaaluaun lilANN T

a 4 any
LLu’Jﬂ@ﬂ@’]@Lﬂ@‘ﬂuﬂiﬁ

Four-tier Test Three-tier test
Confidence for Confidence for Decision of Corresponding possible Decision of researcher
the 1st tier the 3rd tier researcher for LKin student selection in for LK in three-tier test
four-tier test three-tier test
Sure Sure No LK Sure No LK
Sure Not sure LK Sure No LK if "sure”
Not sure LK if “not sure”
Not sure Sure LK Sure No LK if “sure”
Not sure LK if “not sure”
Not sure Not sure LK Not Sure LK

LK: Lack of Knowledge

v
o o

NN19zNal 6 LAAINNIAANANNANNIETLIIBIULILNARD UANABRRA ALY (four-tier) uay

ANHAAUDY (three-tier)

u: Gurel D. K. et al. (2015)

ANANUTZNAL 6 WAAINITILFUUINLUNITAARUEADLUIAILLLNARDLANADY A
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0) In a two digit- number,
The units digit is thrice
the tens digit. If 36 is
added to the number, the
digits interchange their

place. Find the number.
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0) If 5x — 10 < 15 what is

X?
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0) What is the value of x.

XX x-1=0
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0) Nancy walks 15 m
diagonally across a
rectangular field. She
then returns to her
starting position along the
outside of the field. The
total distance she walks
is 36 m. What are the

dimensions of the field?
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0) Find the value of x.
2x*-1=15
3x+6=0
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AR89 LULNARAURNTINTIANAANERNS F19ENTANR
AUUT 1 sruuannsEadu
Instruction: The question below is for the students to demonstrate how to
solve.
0) Find the value of x and y.
2x+y =1

17 2 aaunsdaduiuLsiRen
Instruction: The question below is for the students to demonstrate how to
solve.
0) If 5x — 10 < 15 what is x?

Solution bx -10<15
5x <25
X < 25/5

X <5
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217U 3 nauenslsznaunuIN

Instruction: The question below is for the students to demonstrate how to

solve.
0) What is the value of x.
X H+xx-1=0
Solution (x3 + xz) -(x+1) = 0
X(x+ 1) = (x + 1) = 0
(x + 1)(x*1) = 0
(x+ D(x+ 1(x-1) = 0
X = 1, -1
AT 4 gunnsrndeasssaudsiiien
Instruction: The question below is for the students to demonstrate how to
solve.

0) Find the value of x.
4¢-1=0

Solution 4x° -1 =10

2X =1, -1
X =1/2, 172
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Instruction: The question below is for the students to demonstrate how to

solve.

0) Find the value of x.

2x° - y=15
x+6=0
Solution 2 -y =15, (1)
3Xx+6 S0 P (2)
Consider (2): 3x+6 =0
X =-6/3
X =-2
Substitute x = -2 in (1)
2(-2)° -y =15
y =8-15
y =7
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Find the value of x from the following simultaneous equations

X+y = B 0]
X—y = Ao, (2)
a)x=1
b) x = -1
c)x=5
d) x =-11

Are you sure about your choice of answers?
a) Sure
b) Not sure
Reason
a)2x=10thenx=5
b) 2y =10theny =5
c)2x =2thenx =1
d) -2y = 10theny =-5
Are you sure about your reason?
a) Sure
b) Not sure
Aiu7 2 agunandadusaudsiiien
Find the value of x.
-2x <10
a)x<5h
b) x < -5
c)x>5

d) x>-5

89
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Are you sure about your choice of answers?

a) Sure
b) Not sure
Reason

_§<_5

a) ~
_§<5

by —2
_§>5

c) -2
X .

d ~—2

Are you sure about your reason?
a) Sure
b) Not sure
atiudl 3 meuandlsznauaaswnuna
Factorise X° + 2x - 3
a) (x +3)(x + 1)
b) (x +3)(x-1)
c) (x-3)(x +1)
d) (x-3)(x- 1)
Are you sure about your choice of answers?
a) Sure
b) Not sure
Reason
a) (x+3)(x + 1)
X +2x-3
b)) x+3

C) XX — 3+x-3¢1 = X +2x - 3

x-1

90



‘y2x-3
d) : x-1 X3
Are you sure about your reason?
a) Sure
b) Not sure
Aiud 4 gunistasaassaudlsiien

Solve X° —4x+2 =0

a) x:2+\/§, 2-+2

b) x=2++/6,2-/6
c) x:—2+\/§, =22

d) x=-2+6, -2-/6

Are you sure about your choice of answers?
a) Sure
b) Not sure

Reason

444 ~4ele2

X =
a) 201
4L - (4)ele2
b) o 20l
4+ |(—=4) ~4ele2
_-4x((-4)
c) 201
T
d) = 20l

Are you sure about your reason?
a) Sure

b) Not sure

91
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Which of the following describe the graph of y = 2x° — 2x +4?
a) The graph opens upward.
b) The graph opens downward.
c) The graph opens to the right.
d) The graph opens to the left.
Are you sure about your choice of answers?
a) Sure
b) Not sure
Reason
a) The coefficient of X is positive.
b) The coefficient of x is negative.
c) The coefficient of X* is greater than 1.
d) The coefficient of x is less than 1.
Are you sure about your reason?
a) Sure
b) Not sure
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0) Which number is integer?

1
8 5 b) 0.5 c)3 d) V3
Are you sure about your choice of answer?
X Sure
b) Not sure

Reason
a) Fraction is integer.
) Whole number is integer.
c) Decimal number is integer.
d) Irrational number is integer.
Are you sure about your reason?
a) Sure

X) Not sure
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1. Which of the following satisfy the statement below?
x is an integer such that -1 < x <4,
a)4
b) -1
c)-1.5
d)2.5
Are you sure about your choice of answer?
a) Sure
b) Not sure
Reason
a) 4 is included.
b) -1 is included.
c) -1.5is included.
d) 2.5 is integer
Are you sure about your reason?
a) Sure

b) Not sure

2. Which statement match the number line below?

X

—>

2

a)x>2
b)x <2
c)x=>2
d)x<2
Are you sure about your choice of answer?
a) Sure

b) Not sure
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Reason

a) Because x is less than 2

b) Because x is greater than 2

c) Because x is less than 2 and 2 is included

d) Because x is greater than 2 and 2 is included
Are you sure about your reason?

a) Sure

b) Not sure

3. Which statement represent the number line below?

a)3<x<5
b)3<x<5
c)3>x>5
d)5<x<3

Are you sure about your choice of answer?
a) Sure
b) Not sure

Reason
a) 3 is included and 5 is excluded.
b) 3 is excluded and 5 is included.
c) 3isincluded and x is greater than 5.

d) 3 is excluded and x is less than 3.

Are you sure about your reason?
a) Sure

b) Not sure
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y = (x+ 17 +2
y-2 = (x + 1)
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ALY ANNALDALBINIINNITTUANRINENNIT Y = X - 2x - 3

487 y = (X -2x +1°) - 4
y = (x-1)°-4
y+4 = (x-1)

9T anean A (h,k) = (1,-4)
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WA e — (x-1)
y—-k = X\ —2x + 1
y = X*—2x + 3
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0) Which number is integer?

¥ 5 b) 0.5 c)

N |-
Z
P

Are you sure about your choice of answer?
X Sure
b) Not sure
Reason
a) Fraction is integer.
) Whole number is integer.
c) Decimal number is integer.
d) Irrational number is integer.
Are you sure about your reason?
a) Sure

X) Not sure
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1. Which of the following represent the graph below?

A

a)y-x=5andy+x=2
b)y+x=5andy-x=2
c)-y-x=5andy-x=2
dy+x=5and-y-x=2
Are you sure about your choice of answer?
a) Sure
b) Not sure
Reason
a) x and y intercepts are (-5,5) and (2,2).
b) x and y intercepts are (5,-5) and (2,2).
c) x and y intercepts are (-5,0), (0,5) and (2,0), (0,2).
d) x and y intercepts are (2,-5) and (2,5).
Are you sure about your reason?
a) Sure

b) Not sure
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2. Which is the solution of the simultaneous equations as shown by the graphs below?

a) (4,0)
b) (0,4)
c) (3,1)
d) (2,0
Are you sure about your choice of answer?
a) Sure
b) Not sure
Reason
a) It's the maximum value on x-axis.
b) It's the maximum value on y-axis.
c) It's the intersecting point.
d) It's the minimum value on x-axis.
Are you sure about your reason?
a) Sure

b) Not sure
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