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This study aimed to develop a mathematics intervention program for Grade 1 -3 primary
school students with learning difficulties in mathematics. This research followed a three-phase approach. In
Phase 1, the researchers identified common mathematical learning difficulties through two steps: (1)
screening 90 students from 14 schools under the Bangkok Primary Educational Service Area Office using the
Standard Progressive Matrices (SPM) and a basic mathematics test on numbers and numerals, and (2)
identifying learning difficulties using a mathematics error-detection test on the same topic. Data were
analyzed using descriptive statistics, content validity, item difficulty, discrimination indices, and reliability
coefficients. Phase 2 involved the development of the intervention program in two steps: (1) drafting the
program and (2) evaluating the draft through a focus group discussion with seven experts. Data from group
discussions were analyzed using content analysis. In Phase 3, the program was implemented and revised in
two steps: (1) implementation with 10 students using a one-group pretest-posttest design and (2) revision
based on interviews with five stakeholders. Data were analyzed using basic statistics, the effectiveness index
(E.l.), and content analysis. The findings revealed that (1) students commonly exhibited difficulties in either
recalling numerals without understanding quantities or vice versa, (2) the program consisted of objectives,
participants, content, instructional methods, learning materials, and assessment methods, and, and (3) post-
intervention, all students showed improved performance, with a 45.50% average learning gain and an

effectiveness index of 0.69.
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fug1u N33 nsudifoyun uasiinwenemdinAansau - munseylilundngnaununans
NIANEITUNUFIU (NTENTHANHIENNT, 2563)

¥ dld A o z kg

faaauNAAITHANHUTATILAQNLATYAINUATE 9 TuA Uzl uLLLAY
seauANEINde e AN snlsviiudisauluynszduliatensaungu (18w, 2561)

uanaIni f38e9HN19RaaLANNATNTBAULEYT (content validity) Tnaii@sgnnyanie
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AU UANAAEY I LLLN AR UAUNGNAYBENINAAIIRABLATUNIW LU NNFLATIZHAIAIN
210 (p-value) LAZN199LATIZHANUNIAANLUN (discrimination index) (Teiziinel, 2563)
2.4.1.3 AUUAN BN ATIULLINAFDL

LUUNAAALINNAMNINATHATUAN Uz ATy TAun

1
a

1.A2NNANANNIRYUITANA (Validity): A NAIN190TuN199RR9T
NIRRT

2.ANNIRN (Reliability): AMNNANLANEIBINANITTA

3.A1MLNENAINLTa1NT (Content Validity): A9MNATBLARNTB

X -

wuunaaausaiennszy i lundngns

4.ANEN-418 (Difficulty) WAZEIUIAATWKN (Discrimination)

dgja/ a o di al a ¥ 1 o . .
UANAINREIATNANHUAWANAN oA AanNulgele (Objectivity),

ANNLTINETIN (Faimess), wazis=@nsnn (Efficiency) Tanniaieanisimnedneldanaes la

'
[

ideaANienR wazNauILdedaUWNITaNALszezaa1 (Nitko & Brookhart, 2014)
2.4.1.4 NIAPIRABLUALALAINZUATUNTWIBIULLNAADL
NN9ATIAABLATINTNIBIULLLN A LANNITON IANIUULITIADININ

o

LALLTILFNL AT

1. nangaaaaulaadidenaicy: Idaatininunss (10C) Ineinaust =
0.5 Lﬁﬂﬂmﬁummmmﬂé’m@:Wj’]ﬁ@muﬁuﬁmqﬂizmﬂ‘r
2. NMIBATIEUAMATA:

-AINENGNE (p-value): AgaLiludas 0.20-0.80

A1U1Aa1LU N (Discrimination Index): = 0.20 WA A 9D 4
ANINANNNTD IBNsUaINULE T T

-An el (Reliability): 144ns KR-20 wia Cronbach’s alpha
A% = 0.70 (Brown, 2018; Linn & Miller, 2005)

2.4.1.5 mathuuunagayll1dluanidey
TuaNUAqENINITANEN LL1.|‘1.|‘V1mm@‘ugﬂsﬁﬁl,ﬂul,m‘?lmﬁ@f?m@w,l,@:m‘f\i

N1TNAADY Lﬁ'ﬂf)”mN@ﬁuqmﬁfmwmiﬁﬂuumﬂ?zLﬁuﬂ?zam%mmmimumu (WM,

=

2557) WUUNAADLAITATAUAQNANTENFTEUFATI Huata3iluuy wavenunisnmaan
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[ dl v dl 2] dl A o % a a =l a
ArNNANNINTTIRs U e lia lmidetewazi g deianeunsidaiaanistesd
wlewnald (dineunniznssunisnisAnedunugiu, 2563)

A o= o = I
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o
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witleyun waznisldsnan1aptinA1ans n1saF1euLLneAgaUNN AN INARIRANTINAIN

o

WANGAT NIMIFIUNEEUT UATFREIUNIINIIRABLATUANHOIZANN 7] L1 AINATI AN

o

I3l ANEIN-41e uazaunaanuun Tna ldMeaniadsnnininuazatia n1sainsnzvieAn

'
=

N194@0FLIUN p-value, discrimination index, WA reliability coefficient 1u1ngzUIUN1INT 28l
A o LA A a4 A & Ao o = = o
SULUAIMNUNTADAUANLATEIND WANATNU LLUUW@@@UV]@V’]Q?@’]HQGQWQWNLﬂu‘ﬂ?uﬁl AN
LﬂUﬁﬁ'ﬁ'N LL@ﬁﬂquﬂ?ﬂUﬂ@iﬂJsﬂ'ﬂ\TLﬁ@ﬁq ﬁ]@ﬂm@ugﬂLLUUﬂ')qﬂmﬁ'ﬂﬁﬁﬂf]ﬂﬁ@qﬂ L ADINEISS
a d” a 6 o [ & a % dl ilx d’JI v o
PINLUA U LEINEUNANNUE LL@zL‘ﬁ\‘]Iﬂﬁ‘Q@?'N GINVN‘VINﬁuTQﬂlﬁﬂ’]?u"lLLUUVI@’&@UVL‘]JI%ALH

a o a a a v = v v g 1 Y a
Qqu’)@ﬁlmﬂﬁ\ﬁﬂﬂﬁﬂfw\l@ﬂ@'mLL@z@zWﬂuN@ﬂf]?L?ﬂugm@\?E\IILTﬂuvLﬂ'ﬂEﬂ\TLLVW?\T

242 WUUNARBUAINNAINITANINTEAUARA U YU SPM ( Standard

Progressive Matrices )

=

WUBLILNARALAINNAINITONIAFT U1 Y78 1Q Wewwnlae JC Ravan

v @

TnaddngiszasAiiainanuainnsansantoy i lunisfufaouduiusaasgluuy (form

—~

o

A

=)
=)

perceptual relations) LL@:ﬂ’]ﬂ%’LWgN@L%ﬂ%ﬂd@@ﬂﬂﬁm (reason by analogy) A9
a ~ Y = >
Lﬂu‘ﬂ@ﬁt@’mL?@\‘m’]‘]ﬁ’]LL@:ﬁﬂW?Lﬁ‘ﬂug'ﬂ’mINLﬁ‘ﬂu ‘]Jﬁ‘:iﬂ‘ﬂ‘].lﬂ'lﬂ‘gﬂ‘l’]ﬂ@‘ﬂ‘]_l 5 R (‘q@ ABCD
¥ ¥ 1 ¥ a dld: 1 Yo % A
WAy E) TANT 12 U9 994 60 U8 LLI;‘]@%?.I@Lﬂumﬁ]ﬁ‘ﬂ%?\l‘ﬁu’&'}uﬁ’]ﬂiﬂ Q?Uﬂ’]ﬁ‘%ﬂ@@ﬂﬁ]@\‘]mﬂﬂ
QQ/ ] : o A ¥ 1 a Q9j ] dl E4 s L Yar
TURAY 1 T mﬂmm@ﬂﬁmmqmmeumummﬂiﬂlmumm Tmﬂ@mmuummmmﬁ

naaauaiY SPM azsasiany 6 Taulluazldldauieiadlug) (@fian waigiif, 2550, p. u,

135)

2.5 LLu‘Jﬂ’Nﬂ’]‘i‘ﬁﬁNu’]ﬂ']’]Nﬂ’]N']iﬂﬂ’Nﬂiﬁﬁlﬁ']ﬂﬂﬁf

o

o

nageufaminaanslugalfgdnisAnwnuiudGawdud Ay uas

ﬁhe )

s :j/ a aa % s ai Y o
ANENANNTIU i WNBNA (2545, pp. . 13-36) lAaglisaeunmunzanling
nNsARNANITNNTaLATIAAART
1. AnaeuuuulAanng (Project Method)
dgj ¥ =] kg 1% PR o ~ ¥ a [
nsaaunuuil §EeullAnsduadiinanisinaue e liAsinmy

u
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2. JBNNIARULLLNARE (Experimental Method)

v yva

ABNIABURLLNAASY WWITNNaeun I FuuFaulnanisnezyin

u

A ] a v 4 v v dj
viralnenisdanm iunisinglessnunesuneuingss fEauazAumndeadlienuies o9
a1ariunguvzesayAAa TuegiUHLeNILATANNIMNTAN

3. AR@RULLLANTEA (Demonstration Method)
wunele n1suans i Feug Jasulinisansmilsenay Ao
v a = dl = Y v o o
fauuAnmdeneGaudniauianeusonidaeu
ada ¥ o .
4. FaaeulaeldA10) (Question Method)
aal ¥ o ac dl 1 v % T va
JansaeusuyldAtandudanisaeuns liaaniungzauinenis
[y Yo oA . = Sy P %
nnnevgaeuldrnsetiasuarldanumnliiaztias audEausanisnaglls

5. 3nN19481LLLUaA18 (Discussion Method)

o 1 =

dunisaeuisjaduldddauisnieudungs 3auazsunss

q

AoMAALNaNANTTTyUY doaiuudaliaass umRpaLdsaNAuRautTym
6. 33n13aaRILLRLIEY (Inductive - Deductive Method)
aa % aa dl ¥ o ]
Janisaeusuuglie WWIEN1raeuNg a0 uAzeNA98E191ANY
. . . e T O TH A
Fatine iva W Beudiuguuy WadizauldnisdunnFauieugfenidnwmudannu i
azausnin lilgdealls uazinazmumisdsnisaaunuLisde
as a % QI U ) o ol/ A v A
7. F8neaeuwuLtsiy Fusuannisitiaialvsedeasy ny viseges

! 1 4
Inauudann lduiifymizelud uaziiadeagiduludau

o

8. 7BN1TAAULLLAUNL (Discovery Method) NANNMaNgsail
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=

dsznisusn ludsnisaaun W mawnulyniviseaniunianiuds
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AIANIIIEiTe azsiasAunuAaausaenisana nsfunLkuLiRaiufinszuaunis

a
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AL T TN ATRIN T AL

1szn19iaas 1unsnisaauniulldeFausn faenisaunuazls

a
¥

1 A a v ¥ % ¥ = v ac
LT NJ) ART NTBUNULN HL?EH@WN’]?QM’W@@@‘JM NNIAUNLILLLHAzAUNL AL ENN9a8 U
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2 o 1 dadd‘d
TNITRAAUATURAAIARNTNLINNITNH

o

2
ApLTd

aal
919N17

SBI

CPA

VDO

CAl B

Cihak and Foust (2008)
Fletcher et al. (2010)
Waters and Boon (2011)
Rockwell et al. (2011)
Rockwell (2012)

Jowett et al. (2012)

Shamir and Baruch (2012)

Bae (2015)

Bouck (2014)
Cravalho (2014)
Green (2014)

Hansen (2014)

Alaaudein and Sahwan (2014)

Burney (2015)

Putri (2015)
Casner (2016)
Yikmi§ (2016)
Delisio et al. (2018)

Delisio et al. (2018)

<\

<\

A

NN 3 WA

wsIN1FA

Storybook

LRI

E-book
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A19149 5 (FiB)

. 38nng
fa4e p
™ SBI CPA VDO CAl B
Terzioglu and Yikmis (2018) v
Huckaby (2019) 4
Purwadi et al. (2019) 4
Salimi et al. (2020) v
Putri, Rahayu, et al. (2020) v
Park et al. (2021) v
8* 2 4+ 3 2 6

* TM: Touch Math, SBI: Strategic schema-based instruction, CPA: Concrete-Pictorial-

Abstract, VDO: Video Modeling, CAl: Computer Assisted Instruction

d’ 9 o Y o aal a o ' ¥ a
AMNAITIN 5 N mrl"ﬂﬂi JATIEWITNITAAUATURNANAATNLINNNTRRUAEILNALA

o o

Touch Math Wa% Concrete-Pictorial-Abstract (CPA) 1luAanin3aaindn 19 1un124 01049

£ v
=< o o

dogTriraudszaunaindnialunisGuuntineansuasinadugvanauu Al fadeaed
a; o aa [ 1 1 A a 6 O o | dld
Auanlanazindsnissanaann llulilsunsudasmaaniadinanansdmsuin Faung

Ty meatdinans szaudulszon@nenili 1-3
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UANANNUEIR LI TR UANTLENRAMNFBIN1IRLABNA NN TN U T

a

Zhe

Iganiuls sa
% 1

1. AUANIZHAU N ARABIALAINANNITDLAZANNARIN1TUBILAN

2. AOUNANLUAIFUNNAMAANART 1EUW NITANTW (N19UIN NTAT) N9
AAAY (N198L WAZNITNNT) NN N9aauAfTiLn131n I 1 luEa sz anduaae)

di [~1 % 6 ac a c v Y & a 9/:

3. WanidnlanginaeiuagdsnimisaiinAansian asslianianldis
Halunaiumasdunginssui ldedsasd aganaldizau 1w anadindu 5 Au

4. AU UNAAAERT AaslEFaatinei lndlAsea A UTInU szandu

2
o

Tinnige fstlinaldinananaunsosnalasaauzls
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5. Wmﬁumwummmﬁqmu@'ﬁuiﬂﬁummrauuﬁﬂmmm‘mw
- o L e, Ad e . Ui

AmaAanTAne Tneanizadnegeludiuiinaanulandifyoyn wnsnldidlapanuvune
a9ANANTINATIAANART AgAdTaTLNe @nBe andaatnelidnidnladaneuasazaau
dsj a U
AN NAIAARATLA

6. Prsaauinerlunisaulanduazutlaniuuniaaesiandiarfanmnoyp
AldiunnsgauuanAmAARRST

[ %3 dgl v £ o o [~3 1 a

7. dotaun liaanAaaaniUszAuANAINITnUaden TdAdrnLnwll

nazazn liianaiaacngula warlipqsdnanull dafasnildsnruaa ngula

diumzaiy A e liAnnawseqelalunisFauiiieniaseagendisedumanuainigm
LRULANEN LANYDE
8. AYTLUUANNNYNABILATAINNTBLABY AZATABNARUIAANZANATIANIY

%

TiFaufasnauaay ArBAILIBATIAABLANABLITNIGNFEN
9. AATARULILINENTLFavRaIuazRANITNNN Baunszin lunan uaneng
va o e O o 1 1 Y Y
Auluusazdu Warndh lanaadunanlunileiuuan asaeunaatuduluansudnllaog
v dl o i o o/ ¥ dl d’/ Y & % aa 1 dl
wiungaiuaiuzelan uazdusagiveiduugliandnladng uazniseunans
anduluaindszariu
1 dgl o o o v 1 o al 1 1 s
10. Aauazaauiennluandudaly Arsnsiaaeulfuidmdanaudnnnd
o = v dl Y @ =l dl 1 ydd?l 1 [~ o/ o b2
ineziaananda alfianaiuisnFauFacdudlanan unnudnsndanainezlusiw
aal Y & o e o . D @ Ao oy = A
NFLUIUNIT 38N19 AgALT IHLANTLUURNWRINanauullad) EndinHe AR IaauiTes
Tuy
ul/ = ] = dld %
11. udununauunizauetiane Tnawnizunzaunzoulluda namunou
azdqg lfiandamaanunizauls
12. nsEnineealsMnan lduuawinld fezlusnazanaminuaulani
v = 1 a a ] -dl ¥ [ :I/ dl a I
WnsGeunisaeulidiiananiniineg agansldszaznadudunazidasufanssndes Ty
Wanhaaiu e liandsasaonnanlaluizesiuld GeazdealmfnFaufuinau (uag
B1381LATYR, 2533, pp. U. 50-52)
a ¥ v P o a 6 0 o & dld
anseazidaadnesiy aglladn nannisaauatinAansguiuan A Toymn
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A e Ul Amaan s IngituiiannNaiune Wl ludandseanduls way

o A | 1y , ) = o Y ° & A
AATNUNAULNLTEUN L?ﬂumquiﬂLL@rJﬂﬂq\ﬁ@NqL@N@L‘W@aﬂ NNPBFCATUNITAINUBAIANNN ﬁﬁyﬂ’]
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Vl’]\‘]ﬂ’]ﬁ‘L?ElMQLL@Zﬂ’J?IMLLNL@?NLN@L@H@’]N’]‘@‘GV}WVLQ LW@L@ﬂ@ﬂﬁ]Nﬂ’]@ la uaziiaAa

dulaludveaieninau
2.6 NUIRENNEI TN UL IFEUNNT iy NIA A SRS
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a a
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[ % 1

| = | = o a v a = ¥
ARUTEU TEUINNTEU LATURNITEU HANTTIREWLINK T U AZLULAIN I Tan g
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1 12 1

AUAAIARTINNTIUNAINITNAARY ANLRALREN 3.33 daulleuuNInNTgIN 0.87 UATTA
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N9FEUFHIY
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v ¥ o Y
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(=3 dld 1 = :j/ =2 dd‘ 4 = v s
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nsFaufdaniuanng fanunsndadiu i Faunguulvmuinimsatinaanslaoing
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3. LANAITWAZIUIFETNITRINLITNITRHDUAS
3.1 ANIASAMNUNILUDINITADUAS

ad . . o = yal

78n1980UA 5 (Direct Instruction: DI) lugtluuunisdnnis@auiniinig
8NWULLNEFaRetNlsuy Tnewmuauludaandasse 1960 Iae Siegfried Engelmann
waz Wesley C. Becker n1g/linsauAdnniiadIn1sdna auiunauniszauiatedniay
AILATLNNSTUUzANATHAauatiuTuszuL azdqs liinFauaunsnEausliat1999m0159
uaziidsz@nsnn (LearnLab Pittsburgh Science of Learning Center, 2017; Engelmann et
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ﬁzgm%qﬁmﬁmmmquﬁmimm;:Jﬁ“ﬂu (Stockard et al., 2018)
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LLLYNARALANNSAUFIU 1589 ATUIULAZ AR

|
J

NANNTATIRADLIANNNENMIUTIIaUN (Content Validity) 1agl ET29915 911493 3

al o

AU RATNAINARAAABITEMdTaA N luLILAge U LqalszasAnIsBaus (10C

o A

Index of item objective congruence) AAZIAPTRANNARAAAR (10C) 18 0.67 — 1.00

a < v o
m'mﬂmmumnw%mmzy

¢
=D.

P P P 10C
AUN 1 AUN 2 AUN 3

1 +1 +1 +1 1.00
2 0 +1 +1 0.67
3 +1 +1 Sl 1.00
4 0 +1 +1 0.67
5 0 +1 +1 0.67
6 +1 +1 0 0.67
7 +1 +1 +1 1.00
8 +1 +1 =] 1.00
9 +1 +1 +1 1.00
10 +1 +1 +1 1.00
1 +1 +1 +1 1.00
12 +1 +1 0 0.67
13 +1 +1 +1 1.00
14 +1 +1 +1 1.00
15 +1 +1 +1 1.00
16 +1 +1 +1 1.00
17 +1 +1 +1 1.00
18 +1 +1 +1 1.00
19 +1 +1 +1 1.00
20 +1 0 +1 0.67
21 +1 +1 +1 1.00

22 +1 +1 +1 1.00
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ANARLAUAIN ety

iadi , } , I0C
AUN 1 AUN 2 AUN 3
23 +1 +1 +1 1.00
24 +1 +1 +1 1.00
25 0 +1 +1 0.67
26 +1 +1 +1 1.00
27 +1 0 +1 0.67
28 0 +1 +1 0.67
29 +1 +1 +1 1.00
30 +1 +1 0 0.67




AU 5 AW WATuIANFenRdadsTndntaAa N luLunAgeuiuqatlsyasnig

LUUAN52UALNNSRINNANAAIAAS 1589 ATUIULAZALAY

srautulsEaNAnEILIN 1-3

= = & . 9
NANITATIEDUAINNINENAINLTILLENN (Content Validity) mel WLTEITNEY
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L?‘Elui'(lOC - Index of item objective congruence) tAIZHANATHANNGRAARES (IOC)

16 0.80 - 1.00
r mmﬁmﬁumnﬁﬁmmm
a P P P P P 10C
AUN 1 AUN 2 AUN 3 AYUN 4 AUN 5
1 +1 +1 +1 +1 +1 1.00
2 +1 i +1 +1 +1 1.00
3 +1 +1 +1 +1 +1 1.00
4 +1 +1 =) +1 +1 1.00
5 +1 +1 1) +1 +1 1.00
6 +1 +1 =) +1 +1 0.80
7 +1 +1 1) +1 +1 1.00
8 +1 +1 +1 +1 +1 1.00
9 +1 +1 +1 +1 0 0.80
10 +1 +1 +1 +1 +1 1.00
11 +1 +1 +1 +1 0 0.80
12 +1 +1 +1 +1 +1 1.00
13 +1 +1 +1 +1 +1 1.00
14 +1 +1 0 +1 +1 0.80
15 +1 +1 +1 +1 0 0.80
16 +1 +1 +1 +1 +1 1.00
17 +1 +1 +1 +1 +1 1.00
18 0 +1 +1 +1 +1 0.80
19 +1 +1 +1 +1 +1 1.00
20 +1 +1 +1 +1 +1 1.00
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¢
=b.

ANNARLIUAIN ety

a a a P P 10C
ALRN 1 AUN 2 AUN 3 AUN 4 AUN 5

21 +1 +1 +1 +1 +1 1.00
22 +1 +1 +1 +1 +1 1.00
23 +1 +1 +1 +1 +1 1.00
24 +1 +1 0 +1 +1 0.80
25 +1 +1 +1 0 +1 0.80
26 +1 +1 +1 +1 +1 1.00
27 +1 +1 +1 +1 +1 1.00
28 +1 +1 +1 +1 +1 1.00
29 x| +1 +1 +1 +1 1.00
30 +1 +1 +1 +1 +1 1.00
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LULNAFALNAA WINTALNNIRINWNAIAAIEAS L1589 ATUIULAZAIAY
sraudullszandnEnili 1-3
HANNTATIAADU AN EIATITEIIaNT (Content Validity) Tae £1@iaaamy

AU 5 AL AA1TUIAINABAARENTENItaA DN uRLLNARa U LAl sTaeAnIg

! o A

ﬁ‘ﬂug"’(loc : Index of item objective congruence) AL iAIATRANNEAAARDY

(10C) 161 0.80 — 1.00

ANNARLIUAIN LT ey

¢
=b.

- N 5 - = A1 10C
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5
1 +1 +1 +1 +1 +1 1.0
2 +1 +1 +1 +1 +1 1.0
3 +1 +1 +1 +1 0 0.8
4 +1 +1 +1 +1 +1 1.0
5 al +1 +1 0 +1 0.8
6 +1 £ +1 +1 +1 1.0
7 +1 +1 +1 i +1 1.0
8 +1 +1 +1 +1 +1 1.0
9 +1 +1 +1 +1 +1 1.0
10 +1 +1 +1 +1 +1 1.0
11 +1 +1 0 +1 +1 0.8
12 +1 +1 +1 +1 +1 1.0
13 +1 +1 +1 +1 +1 1.0
14 +1 +1 +1 +1 +1 1.0
15 +1 +1 +1 +1 +1 1.0
16 +1 0 +1 +1 +1 0.8

17 +1 +1 +1 +1 +1 1.0
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=
SDb.

a [~ v o
ﬂ’JﬁNﬂﬂLMuﬂﬁﬂEL‘HﬂQﬁﬁm

- . . - - A1 10C
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5
18 +1 +1 +1 +1 +1 1.0
19 +1 +1 +1 +1 +1 1.0
20 +1 +1 +1 +1 +1 1.0
21 +1 0 +1 +1 +1 0.8
22 +1 +1 +1 +1 +1 1.0
23 +1 +1 +1 +1 +1 1.0
24 +1 +1 +1 +1 +1 1.0
25 +1 +1 +1 +1 +1 1.0
26 +1 0 +1 +1 +1 0.8
27 +1 +1 +1 +1 +1 1.0
28 +1 +1 0 +1 +1 0.8
29 +1 +1 +1 +1 +1 1.0
30 +1 +1 +1 +1 +1 1.0
31 +1 ] +1 +1 +1 1.0
32 +1 +1 +1 +1 +1 1.0
33 +1 +1 +1 +1 +1 1.0
34 +1 +1 +1 +1 +1 1.0
35 +1 +1 0 +1 +1 0.8
36 +1 +1 +1 +1 +1 1.0
37 +1 0 +1 +1 +1 0.8
38 +1 +1 +1 +1 +1 1.0
39 +1 +1 +1 +1 +1 1.0
40 +1 +1 +1 +1 +1 1.0
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LLuuwm'aummf 1389 ATUIULAEAAY (Pre-test - Post-test)

dl a di/ . BJdI
NANITATINADLAINHNLNEN A TN LU NN (Content Val|d|ty) Iﬁﬁl Qlﬂ]ﬂ'ﬂ]‘ﬂf]ﬂ&l
AU 5 AW RANTUIANARRAREITEId WdaA N TuuLLAaeuiUqalszasAnIs
3e1uF (10C : Index of item objective congruence) AAINZAATHAIINADAARES (I0C)

PAIMUUNAZALNS 2 217116 0.80 — 1.00

Atfuft 1 unumARauANNSiFaIsIUI atiufi 2 uuuvasauANNSiFasaLaT
ANAATuAN Tty ANARTuANgIdeaTny
d0fi AuR AuUR  AuR  AuR Aul 10C dafi Au Au Au  Au  Au  1OC
1 2 3 4 5 ﬁ 1 ﬁ 2 ﬁ 3 ﬁ 4 ﬁ 5
1 +1 +1 +1 0 +1 0.8 1 +1 +1 +1 +1 +1 1.00
2 +1 +1 +1 +1 +1 1.0 2 +1 +1 +1 +1 +1 1.00
3 +1 +1 +1 +1 +1 1.0 3 +1 +1 Sl +1 +1 1.00
4 +1 +1 | +1 +1 1.0 4 +1 +1 +1 +1 +1 1.00
5 +1 1 +1 +1 +1 1.0 5 +1 +1 +1 +1 +1 1.00
6 +1 +1 +1 +1 +1 1.0 6 aol +1 +1 +1 +1 0.80
7 +1 +1 0 +1 +1 0.8 7 +1 +1 +1 +1 +1 1.00
8 +1 +1 il +1 i 1.0 8 +1 +1 +1 +1 +1 1.00
9 +1 +1 | +1 Hrdl 1.0 9 +1 +1 +1 +1 0 0.80
10 +1 +1 +1 +1 +1 1.0 10 +1 +1 +1 +1 +1 1.00
(N +1 +1 +1 +1 +1 1.0 (K +1 +1 +1 +1 0 0.80
12 +1 +1 +1 +1 +1 1.0 12 +1 +1 +1 +1 +1 1.00
13 +1 +1 +1 +1 +1 1.0 13 +1 +1 +1 +1 +1 1.00
14 +1 +1 +1 +1 +1 1.0 14 +1 +1 0 +1 +1 0.80
15 +1 +1 +1 +1 +1 1.0 15 +1 +1 +1 +1 0 0.80
16 +1 +1 0 +1 +1 0.8 16 +1 0 +1 +1 +1 0.8
17 +1 +1 +1 +1 +1 1.0 17 +1 +1 +1 +1 +1 1.0
18 +1 0 +1 +1 +1 0.8 18 +1 +1 0 +1 +1 0.8
19 +1 +1 +1 +1 +1 1.0 19 +1 +1 +1 +1 +1 1.0

20 +1 +1 +1 +1 +1 1.0 20 +1 +1 +1 +1 +1 1.0
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U7 1 WLUNARBUAMNSIFBIAIUI

21U 2 WIUNARBUANNSIFRIAILAY

3

an

a @ v o
AIMNANLUUINE L%EI’J‘]I'HQ

ANARIUANE L e oy

AUl AUl Aufl Aufi Aud  10C 1AM A¥ A¥ AU AW AW 10C
1 2 3 4 s 71 fi2 #i3 @4 W5

21 +1 41+ 41+ 10 21 41 #1411 +1 10
2+ 0 +1  +1  +1 08 22 41+ 41 1+ 10
23 41 +1  +1  +1 41 10 23 +1  +1 41+ +1 10
24 +1 41+ 41 +1 10 24 1 +1 41 1 +1 10
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