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ABSTRACT

The research purposes were the development of learning activities based on
Model-Elicit Activities (MEAs) with Socratic questioning techniques to enhance
mathematical communication and interpretation skills in the topic of linear equation
with one variable of matthayomsuksa 1. There were a purpose: 1) To create and find
out the efficiency of learning activities based on Model-Elicit Activities (MEAs) with
Socratic questioning techniques to enhance mathematical communication and
interpretation skills in the topic of linear equation with one variable of
matthayomsuksa 1 with the efficiency value of 75/75. 2) To study the effectiveness of
learning activities based on Model-Elicit Activities (MEAs) with Socratic questioning
techniques to enhance mathematical communication and interpretation skills in the
topic of linear equation with one variable of matthayomsuksa 1. 3) To study the
satisfaction about learning activities based on Model-Elicit Activities (MEAs) with
Socratic questioning techniques to enhance mathematical communication and
interpretation skills in the topic of linear equation with one variable of
matthayomsuksa 1. The sample consisted of 25 mathayomsuksa 1 students of

Sanpetattamapittayakom School, Pho Prathap Chang District, Phichit Province,



selected using purposive sampling. The research was conducted using the Research
and Development process. The research instruments included lesson plans, learning
activity suitability assessment forms, skill assessment forms, assessment of the
alignment between term definitions and scoring criteria for mathematical
communication and interpretation skills and student satisfaction assessment forms.
Statistical analyses included mean, standard deviation, efficiency values E;/E,, and
independent t-tests.

The results of the research were as follows

1. The results of creating learning activities based on Model-Elicit Activities
(MEAs) with Socratic questioning techniques to enhance mathematical commmunication
and interpretation skills in the topic of linear equation with one variable of
matthayomsuksa 1 resulted in 9 lesson plans. The learning activities followed four
steps based on the Model-Elicit Activities (MEAs) combined with the Socratic
questioning technique: Step 1: Building knowledge and stimulating interest using
Socratic questions of the initial question or issue type; Step 2: Understanding the
problem situation using Socratic questions of the assumption and clarification
questions type; Step 3: Presenting solutions using Socratic questions of the reason and
evidence and viewpoint questions type; and Step 4: Evaluating and reflecting using
Socratic questions of the origin or source questions or implication and consequence
questions type. Overall, the learning activities were found to be highly appropriate,
with an effectiveness score of 77.44/73.25, meeting the criterion of 75/75.

2. The results of the study on the effectiveness of learning activities based on
Model-Elicit Activities (MEAs) with Socratic questioning techniques to enhance
mathematical communication and interpretation skills in the topic of linear equation
with one variable of matthayomsuksa 1, are as follows:

2.1 Students' mathematical communication and interpretation skills after
the learning activities were significantly higher than before the learning activities
(p < .05).

2.2 Students' mathematical communication and interpretation skills after

the learning activities were significantly higher than 75% (p < .05).



2.3 Students showed improvement in mathematical communication and
interpretation skills during the learning activities based on the Model-Elicit Activities
(MEAs) approach combined with the Socratic questioning technique. Initially, students
were often hesitant to express themselves or organize their thoughts. The teacher
used Socratic questions to stimulate their thinking. After using Socratic questions, it
helped stimulate students to practice conveying complex mathematical concepts
systematically in their reasoning. Upon completion of the learning activities, students
were able to communicate through the creation of models and clear mathematical
presentations to solve problems and summarize their knowledge independently.

3. The students has the satisfaction for learning activities based on Model-Elicit
Activities (MEAs) with Socratic questioning techniques at high level in total parts with a

mean score of 4.37 and a standard deviation of 0.79
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6. wann1silusunuuifiuszd@nsaw (Effective prototype principle) tunannisy
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Chamberlin and Moon (2005 §1¢8sluugquiv Beuan, 2565 wi 78) leinanis
nanN1ENARYUBILUIAN Model-Eliciting Activities Usenaunie 6 annis st

1. nénn1saFaluudiass (Model Construction Principle) wuudnassfesyuud
UsgnausigadAUszney anuduius szvinseddUsgnau nsedunisi e uiedn
0sAUsENOU WarsULUUMSon e ldAunudusiusuasnnsiiduny wwudassazidiy
Iiniflessuunilsannsnosuisdnssuumisld wdnfanssuilldesnuuuanlag ienseduly
AangAngsuiiadiassduasn1sfndansnes

2. wdnn1sunea3Lduase (The Reality Principle) nannasainsnduasasenin
ndnnsannumng wdnnistsrydtaaunisaifiviauerisduanumsnifenaiatuldase
TuTinvesiniFeu miliinuaulasglnddatundnnisauduasedidngussasdiieia
anuanlavesiniiey wazdraeslsvinnvesianssudidnadiamaniUssgndasa Satigmil
mnufussanninlsiasd sifnenmlunisuiamiasassfannty

3. wann1sUTEUAULLY (The Self-Assessment Principle) #annsuseiiiunuiesssy

MinFyudesansainanugaltarysElevivenisuntymlaglidesdeudayaain
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4. #anN158571948na13 (The Construct Documentation Principle) #39AanT3u
UaweAIIUAA (Thought Revealing Activities) anN15IAYILONA1TIEYINUNTHUA B
arusadanenuAnvesnuedlurasivauwuifn Model-Eliciting Activities way
nsvuaumsAnveinGeuszdedldsunstuiinly wdnnistifedesfundnnisussifiunutes
Fermusliindeudsefiuindensuidymiiaduasteuliidiuognsls

5. wanNsas1eANaEINsaluniskustutkagnisunaunnlelvg (The Construct

Shareability and Reusability Principle) nannistissyinanlamsaiunsaldluaniunisal



21

Auruuld duvuiassfiiannaiunsadilldiuanunsaidu 9 16 nsnevaussfaslszay
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6. ¥anNFuRUUATIUSEANS A (The Effective Prototype Principle) wannasil
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1. ndnn13a$195UkUY (the Model Construction Principle) {umannisfivinlvidule
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2. ¥8NNN9VBIAI131T31 (the Reality Principle) Jundnnisfiwanslimsuindaymi
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3. wdnNIsUsEEURLLY (the Self-Assessment Principle) Wumdnnns@eilviulale
1 RenssuiliTinarifitnGeuesannsassy ualtlunsivdey uilvisnsvesinSouvas
atunsuiUeyle

4. #EaNNITUAASLBNANT (the Model Documentation Principle) na1afe UALS8Y
anunsauansliuianssuIun LAl YT Inue IR U SULELBMEITNST B ULER BT
wARINsEUINNSARAN o adlulunu TuRanssu viiedeasusng q Adauwdeslily

NNsANYImandIAylunNIseanuY Model - Elicit Activities (MEAs) 199U @3y 6
nann1snanlein fe

1. #ann15a319UUUINE8Y (Model Construction Principle) UAlSEUADIENTASS
“Luudassnadamans” lngesurgesdusznou auduius waznginaueiildlunis
WAt wazuuudiaesmsuansnszuaunsfnegiulusyuu danumnenieadadans
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2. wann1uwien1uduase (Reality Principle) Yeymfiooniuunisiieitesiuiiin
259009NI5 8 YT DL ULUUADIUNITAIDT WUADIUNSAIRTAUNLIY WAaZAILITOASIS

Y Y a

uwsedlalrgiSeuaulanazeenmdney

3. nanMsUsziiunueg (Self-Assessment Principle) fiseusasiilonalunisussidiy
AMUANYBIAULDY A1NT0ATIIABU UTUUTY hasiuunIsn1svsonuudnaesvesnulaegig
deLile

4. ndnn1sasnaenals (Model Documentation Principle) undnnisdiniule
WNISUU "uanImuAn” Lag "oSunensyuaunsin” sesnulesesnuiuatednwalsnuinie
AN hﬂ“lj'LLﬂ'GlE)UﬂO’m’liﬂﬁQﬂéfENLVi’]ﬂj;u

5. udnn1sarsuUstiuiazidinaunilylui (Shareability and Reusability Principle)
wuuaevizeIsnIuAtmitniSouaie asanunsadilulddeldluanunisaidu o 1a

6. MENNISHUBUUA TUsEANS 010 (Effective Prototype Principle) Jayninge
anumsafilfazdeslionifuitnEeuszidile uazdesduiusiuanudnendamans 49
tEeuannsailuldtuanvieaniunisaldu q flndfestuld

1.3 93AUsZNaUVBY Model - Elicit Activities (MEAs)

a

Lesh and English (R. Lesh & English, 2005 $1485lu §auafgan 2edAsy, 2562 nih
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50) 85U1877 Model-Eliciting Activities & 4 93AUTEADU Fal

1. unAI (Newspaper Article) nissusiuunanuineitnddiladenn usun
) A A P )
19 ¢ MneveInulgm

2. AU BLATENAINNS DI (Readiness Questions) UALTEUADUAININGAN & 7
AsaUAgULavnluuAE T AAINTTRUTUNEN 9

3. Yoyavaalym (Problem Statement) dpieuusangudnutoyaveslam uay

aa ¥

nsnstunsuAleym

4. nszuiIuMshunskaniUasukuIfAn (Process of Sharing) WNISsULARENGUTEY
Fenslunisundayivesnguauied kazdiauetuiseu Wsliunssunqudy veauduls
sadueAUTugInUvIsnslunsuAdguimisadinmansenauanateiunaz lailona
a ax 9 a fala a a
AsanIsnstunsundgmnadaeansniiusednsnm

Lesh uagAniz (2010, 91983l nANa and, 2563 111 20) Na1IABIAUTENBUTDY
Model-Eliciting Actives Usznaunie 4 aspusznaumignufe

1. Newspaper article #nSguguunauievanuduasivusunvastaym
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2. Readiness questions 1niSaunauraiufinnuaudlaainnissuiesfu
unanuie AL UUT U AL

3. Problem statement lunguvesiniFsuszyhanuisaiutonnutigvidunan
Uszan 60 - 90 U

4. Process of sharing solutions wiagnquidewisnsundamilugliuuveuenals
nntuudarnguinaueisnisuidamniduseutnEsusniueAuseisafuisnsd
uaneefuANLMsRdinmaniiiieades uazUsravsuaiinssiuaudens

Scott A. Chamberlin wag Emmy Coxbill (2012 81983l newa aaf, 2563 i 21)
vhnsfnwAeafiu MEAs wazldsyyasdusznauves MEAs 1 4 ssdusznau fe

1. Newspaper article 1utanuusvanal 1-2 mnsgan feglugudassunai
vifsdefiundsliinaszann 2 - 3 Wit lunmssiftedudeyalunisneumay Tugui 2
Tnefiosdusgneuiiiigausvasdudndelsiiin Gouhnnudumeiuuiuestym

2. Readiness or warm-up questions LﬁuﬁwmmLm%mmmw%maﬂﬁfﬂSauﬁgﬂ
sonuuulRamua i lavesinBeusiuunauandaui 1

3. Data table or other mathematics information Li‘]uﬁauﬁﬂu%’ayjamﬂuwm
LLﬁﬂ@ﬁﬂ%ﬂﬂﬁiﬁﬁﬁmﬂaﬁﬁﬂﬁ MEAS Teignitansaninduigmiiilassadnstaau (well -
structured) masﬁmﬁ’umsﬁ‘auiﬁﬁﬂmmLﬁugm (probler-based leaming) Fuduiymiis
Tassasrstlgyulagaau (ill-structured)

4. Problem statement Fernuliygmildnazdunsedulalannaiteliindeumuan
uavaislassaiieed smie

yewa anR (2563) Iind1aie askusznauves MEAS 19y 4 esdusenoudsll

1. unarw uunaudignmeuwsludonie 4 wioonrasdulagdindesaads
TuduiifgnusvasdifionssdueuaulavesinGeu wadliinGouldvhanudunsiuuiun
vostgymaieniseiueg

2. Monasueamien Aederumanudignesnuuuaiiensiaasumiudile
vostinBouiesuunanaludnd wanduwumditnZeunsuimiuiiuguisuiu
dmunsuidaymil

3. YayadAgy Iumuﬁlﬂu%’agaéﬁ@mﬂumiLLf"TfJaJm‘LuEi'guﬁ 4 9199¢lunany
JULUU 18U UMA13 #1979 WHUAT waunw wsen1sasiiunisidusiu

4. psvaudam Wudiuiivansdemnuaniunisaidym wasdafideanslmingey

o A Y v Y Y AN Y
euAtaymlagagaesssumnuaansiunsidiasesotun1sun e
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INMIFNYI0IAUTENBUTIAUEINTAaTUBIAUTENDUVEY Model - Elicit Activities
(MEASs) I8 4 asdusznou fail

1. unA1a (Newspaper Article) 4 4ldnsed uanuaulavesinifounagasig
AnuduAsivuIunvestigm lngenveglusluesunainy 112 wieaniunisaldransd
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2. MaumssuAIunen (Readiness Questions) Wudaud drglianiFou
psapuaTmdlannunay eideulosdeyadowiunanniomddgmaudiym

£ o w

3. YoyadAgyveslaym (Problem Information/Data Table) Usgnausledeyanie
~ A Ao & ' Y] f o A v a & 6
iwwseaiiendndusenisuidamn Wy a151sdeya UNuAIN ¥3evaAUNNANAAIERNT Feyig

TminSeuanusnInsIeiLaras 1 uUUINadlnegnallassasi
4. TapnudgninagnisuaniUdsunuifn (Problem Statement & Process of
Sharing Solutions) WuaseulrinEsuimuiluImevsekuuiasaiounam a1niu
P IEAUILUINITDINULD I DL NBUTINTY WanantUAsuAIuAAIY Tes1eidTauiisuisnis
WALHAILIAINT DT IANN AR ANEASIIUN UL TUSEANT AN
1.4 WUINI9NI5IY Model - Elicit Activities (MEAs) Tutuisgu
Lesh wagAmy (2010) W@uslugIon151n Model-Eliciting Activities) Tuldlutuiseu
TaelrsinsaLiuniseadl
1. Newspaper Article and Readiness Questions qmﬂszmﬁ‘%awwmmma
v A a ¢ ° o % & o w_ a Y 1 oa 2 g 9
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[~ Y o a = 1 1 a 1 Ry a v
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1.3 WiiniSeududunfanssududilng (10 - 15 wiil) agliunanu wazeau

Y
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2. Working on the Problem Statement (45 - 75 w1#)
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2.1 wustinBSewdungy nquay 3 Aulaeaglingduddali vseliinSeudniues
IngagonvlitnSeumimuaunuvmintvesuedunquiieaslniulaininGewasuusnuiu
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2.2 winGeuwdgivtermudymineagoradugeuliils uddlvdneusiuiu

Y

QQI a 4

52y 1) Aineaundym @nuSunveslaym) wag 2) &ntnSeunesasneliy
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005 1aaafinwg (2558) lattuiAnued Model - Eliciting Activities tUlaluguSeu
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