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Abstract
Mathematical thinking is one of the important skills that support students in
Mathematics self-study, and improve problem solving skills for reasonableness. This

research aimed to study the results of learning management through guided discovery
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method for Mattayom 4 students’ mathematical thinking in application of
triconometry. The research participants were 24 students in Princess Chulabhorn
Science High School Phitsanulok. The instruments used in this classroom action
research consisted of guided discovery lesson plans, worksheets, and mathematical
thinking test. The data were analyzed using content analysis and triangulation. The
results of this research showed students’ mathematical thinking developed after using
guided discovery learning which consisted of three skills as follows: 1) Problem solving
skill helped students to evaluate problems, make decisions, determine conditions of
problem, identify the problem solving method, and correctly provide the answers 2)
Reasonable skill, students can recognize knowledge to identify the problems and
clearly provide reasonable answers 3) Mental representation skill, students can use
texts, symbols or variables, and figures to understand problems, resolve problems,

analyze and conclude answers.

Keywords: suided discovery learning, mathematical thinking, application of trigonometry
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Table 1 Relationships between time periods and research instruments to collect data

Time periods Research instruments
During 1" lesson plans Activity sheet on sum and difference formulas
During 2" lesson plans Activity sheet on using fundamental identities and solving
trigonometric equations
During 3 lesson plans Activity sheet on law of sines and law of cosines
After 3 lesson plans Mathematical thinking test on applications of trigonometry
nsAATzvidaya

meereideyatiy fAdeihdeyailldannafununumenuarinngudiney
MANAEIFUIA 4 sERUAMAIM fo Fiinn & Yunans weld ileTaszsinansiamLn1sAnG
adlnrmansvesindoy vdsandidnidouldsunsianisieuiiuudunusenisius iy
Tngedansiiasazviiiion (content analysis) Fefimmsnindedovasdoyaifanmninguis
F1UTdaya (method triangulation) dwiunisiiudeyasiaferiu wisiusudeyalagld
\3esiioldounni 1 win

NANNSIVY

Pfodnauonansite awesdusznevvosnsanidadamans dail 3 sy Lo
Aunswnlamn dunstimera wagaunsiauedmiwuanudn lagluwsazauisieazden
il

aun1suiveyim

NIAALTNARIN AN TAUNITUAT QY1 ansautssziunsUssfiunutuneuves
nswidaym Town msvienadladym nssndunsuidym waznisaguamauvestym
Failuan1sde el

155



Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 150-160, 2018

1. nsvianadaladaym
sEninnsdnnsseus Wniseu 6 au Andufevay 25 Tanuaiuisalunisyi
anuitlatameglussiviunans vaziidniFeu 18 audndusosay 75 danuannsaly
msvhanudladameglusedud iesaniniFeussydeitymdesnsmsunaziteulvves
Homilsigndeaiivsunsdiu vie seydsidamidesmamiuuazFeulvvestymildgndes ud
fildasudau nanfe TniFeunguilldmsasndeanuiivsingeglulymmineudiniuvedly
Aanssu fewmiaeiliiisroufioniauly idesnmadsudnoudedonuissleon
Feusznavdedonruiilummeuuazdonuiiuuiunvesaniunisal uasdnouiiduay
Tamnulsianysed ilesnnnisihdernuiidudnouinidoulingu Tnednoussyfiosded
Jgyvdoen1snsu uadllasyyaunisvsevasmauuseing o fsudusonmssndunsuiilam
waamsdnnmsdews dniseu 4 audnludesar 16.67 Tarwamisalunisiian
\latlgmegluseud vagiitniou 20 audndudesas 83.33 fanuamnsalunisviiany
rlatlgmegluszdufunn esniindsuausaszydeidymidosnsmsuuas doulvves
Tymldgnesauazasuiou IﬂUﬁﬂl,%'auiwf?‘iﬂﬁﬂzymﬁaamimwLLasL“ﬂiaulﬂuﬂuaaﬂzymﬁwms
Seudeadoruvesymiunilmlananudlavesnues
2. nsanfiunisuitemn
Faspariauaendinsdansfeud wiiaeddnFeuudmifienuaunsalunig
aiumsuAlymegluseaud uitinSeudnlng (20 aw) Fadndutovay 83.33 fanuaunse
Tunmssndiunsudtlameglusedufiunn i iesandndsuannsoldgns nuiun vie
pdnmamendinmansiiouansnsuitymildgnies uazasunndunou Tnemslédiendnual
gnsHauIN wazgasnaianlnadd erdsuilaidunilnaddsiieg fusingluaunisthndy
lsfduniiaieatu Weldannsowendusznauuazmdineuresaunisls wiewiahimney
wunuadludaidameesnismsw
3. nsaguAmauveslym
Hasgriauagndnisdamadeus witiingou 4 auRndudosas 16.67 28d
Awansnsalunsaguimeurestlymeglusedud udtniSoudaulng 20 aw) Fsanduies
az 8333 fmuanunsalunisagudmevvestiymeglusedufunn Wesndni3suaansaasy
AmeulsgniosasasuiunsUssiuiitaymdesnansiy
aunslinNa
msfaisndaenanifiunslingua ausauisseiiunsssdiunutuneuyes
msuitlan ldun mseuemanaresmsthauiviedeyaultiiteriaandladam ns
osuBmaHaveIm st uiunsuAtay uazmseuALaIRaINaTe IR U TBI TR B
fvamside deil
1. nseBunewgravasnisiauivsedeyaunlfiierinanudlatywn
sEninnsdnnisseus Wniseu 22 audnduiesar 91.67 fawawisalunis
osurmgHareIMaNudeteyaunldiitovhanudlatiymeglussiuneld 1lesan

156



Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 150-160, 2018

ﬁm%qummaamﬂa”aﬁijﬁaﬁ{]mmé’aamiwﬁmﬁ’uﬁaulwaaﬁzymLLasmwima
adlnmansTiieatesiin vie luszyanuaenados IneiniGeuliamsassyToveseuiitlily
msurdaldegisamziaizas nanfe dnidoussyldiii seunvieddwinisadnmmans
mafinuessild wiihaglifedestunauitymiluaded Sndsliannsoeiuemmuavosnis
thanufildifiedmunnumemsuitym vusiitnidsuuseudauasolunisesue
wanavesnsihanunieteyanldifteviarundlatigmedlussiud
wasnsdanisiseus dnieu 10 auAnilusesay 41.67 fanuaiuisalunis
oSurmnHavasnsthauiniedeyamnliiitevhanudilatymegluszdudiunans uay
iniseu 14 auAnduiosay 58.33 danuanunsaluniseluemaravesnisiiauivsedeya
mﬂ‘&ﬁaﬁwmmLﬁi’fﬂf\]{]zymag”lussﬁuﬁ namfe thidsudnlvajssyanuaenndosszninedad
ﬁzyméfaamimwf"fUL“é'aulwmﬂmmuaxmmimqﬂa’jmmam%ﬁL?‘im%mlﬁgﬂﬁauﬁm
vndu TnetiiFeuaansnssyanudildlumsuitagmdotld widuenianasesnisidenld
AnuRanalaliauysol
2. MsasUEUANaYaINISALIuNTUATYNN
Hespariuaendinsianaous dndeu 17 aufadudosas 7083 fewuanns
Tunsesunevgravesnsadunisuidymeglusefufiun WesnndnZeuannsassue
nssuiumsuitiymldedisauvnana Tnensszygasiildlunsdndunisuidamiluus
azusTin dauansiennuanmnaunavesnsingUaunisindniieuiddldgasialusening
funaulavesnisiniiuns luvaeiitingeusn 7 auadu Sosar 29.17 farwannsolunis
oSunemamavesmsandunisuiymeglusedud (lesanniniSeusiuiomanavednis
aiumsuAlymbidaau widliumsuidymldegsgndes
3. N1393UNUANUENVMAFNNAYBIAINDUYBST Y
sgniemsdnnsisens wiineddnisey 8 audaluiesay 33.33 fiauaunse
ssuwANNaNmnaINavesinauraslymegluseaud uitdniSeudlvg (16 Aw) Fadadu
fevay 66.67 fiAuaiuisneiuluaNuaninaunavesdineuvasdyniegluseduiuin
idesninzeunihdneuildluaseasuiuiedlvwedtiymilignios TnedniSoulduansainy
auwmanamemsthameuiilsanmsdidunsuidamuunualuaunsiduteulyves
Uy lemsraaeuanugniesestadnsiilaannisiuan
waansdan1ssews Unisew 20 AuAnluiesay 8333 TAua1u1s0esUIEAN
aumgaunavosinouvestymeglusedufnn Wesninieuaunsnszyanuaenades
serismmeunazteulvvesiiymldgndes lastiniFeuldesuisnuaumgaunavosiinou
frenisnaniernuduiudseninsdneuildannisandunisuidymiuideulvrestlym
vt sudniivaelinnuannsnosuisa s anavesineureslymegluseiud
ATUNISLAUDAIUNUAIINAR
MIAATIAGAAEAASAUNISIALDRILIUAINAR ausanuaUsziunIsUsziiuny

v
[

Tunouvesn1skAtdgm Taun nslddunuanudaaiieiianudtladyun nslddunu

157



Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 150-160, 2018

anuAalunsAndunisuddym wagmslémunuanuiniieaunouvesdam d
Nans3Ty wail
1. nsldfaunuanudaiierianudladym
ﬁy’aiwjmt.awé“qmﬁmﬂ'ﬁﬁsug” UniSeu 22 au Anduseway 91.67 fianuaunse
Tunmslimunuanuasiievhanudladymeglussduinn WesaniniFeudeuwnunm
whuteau viermusddnuainntamiieszydsidamdosnamsunazileulvvestiym
Isognamnzan wazdermineldognsdnau TaotniFoudniualdnsdndulddennuiog
Tullymuarlimadnaonderuandgmiiossydsiiymdosnismsuneziieulvyest ym
TuvafiinFeunuduiiamnuaansalunsléfunuanudaierianudladymegluszdu
Urunans ilesnniinFeuldlduanssossosviondngiuvesnisléfununisaudniieri
audlatigm wifiasnsassydaitymdesmsmaunasSeulvestigmild
2. mslgaunuauaatunisandunisuideymn
Hasgiruazudinisdanmaiens dnFsunnauiinnuaisalunisléfuny
AnuAalumsAndunswitameglusedudunn dlowninideuaunsaindydnval waunm
sUnw ns 1l viedeanuanuansnsddunsuitymldegavnzan uazdennumangle
adedmiay TnetniSouldlddudnvaluasfudsitowansnssndunisuidaym wiouald
sunmilauansTisnvasaunsRaRy
3. msldfunuanudaiteasuimnouvasiiym
Hasgriuasndinisdaniaieud suziinbeu 3 eu Aadufesar 1250 3
awanansalunislidununudaiieasudneuvesiymeglusedud wddniSoudlng
(21 au) Fadnidudesas 87.50 fianuanunsalumsléfununnudeiioaguaneuvesiiym
oflusedufinnn WesnniinGsuanunsnirdydnual wwuamm suaw nsw viedendnuunly
asufmeuldegnumngan uazdornungldosadaiauy nanfie tniseudiulngannsald

]
[ 4

dydnuwalnranAansTuNSLAASTUADUTDINITUNUALHBRSI9A RO UlA DI LN T ALY

o

#0ANUNINYlaTRLAY karaNN1TAIEUAINNLNBDS U8 ANNEUNUSTEUINIAINBUN bR INATS

° o A

AnauiuRoulyyeslgm

dsduaraiusena
dvasunansifonuosdUsenevvesnsAndendamansdail 3 fu ldun dunns
uiilagm Fumslivema uazdunsauefumuauda Taefiseazden fil
aun1suideyin
aINsIaRanIsUMIseuilaglinsdnnsS s UIHUUAUNUMIENITLUELLINIE WU

v a = a

niseuiinsAnidandinmansaunisuideyyngdu lnedniSsuaiunsavianudilalgnite
seydaidgymdesnisnausasloulvveslamild ansaduliunisuilagnisiigns ngul

] o
= [ a

WsonannsmagnaansuldInnsivaunmsndgminue wisurdaiaineuilaainns

o

anfiunsufidymanasuaineuliediigndes Fsdenndesiu Shieh & Yu (2016) Aina1ain

158



Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 150-160, 2018

NsiguILUUAUNUAIEMTWNELLIMNEnsaUg nilsiniSeulillannuannsalunisAuny
msuAtlan uaznnsiinuAndase (independent thinking) lesneiniFeuazléilugiidu
TulunsSeumensasitiouiR sum uarairsesrnnuiienues

aunslivnHa

FENINNITINAINTTUNIIETEUILAETTNITTANITTOUTUUUAUNUAIENITHUZLUING
thieudsziunanmuesnsindadnmanidunslivauasg issiuweld iesanidniFou
liianansaszyanuinsndamansildlumsuitymls Ssoradunszdnoudilifuneiu
sUuvuMsdnnsSeusiliisoussyanuiildlunisuitgminedesiionsanainanudusiug
sgnindeiitgmdesnisnsuuasiieulvvesdgun mnduinianuifiszyduintivua
wumslunsudtlym FausnsrsiuimsuitymuuuiduiitniSoubuduwihdennsassio
aoagn umhagnuiigaslamngaufunainieguiuuvesaunts Snianigeudslingivin
LuamaaamaammimghwLsauuumamﬂmaulsmmlmﬂLiaulmmmsmuwamm
aufildldesnaanzianzas whildannmsmeudanuvestnouiineudamin “anuiild
Ao Mendunstnaudd isieluaunsiifleiduley wasilendulaled” (7 nuaius 2560) winds
msfaRonssumsieuse 3 wi nuh dndeullseduaunimeanmsinideadnmansdiunis
THmgrasgisziuiuaziunn auansdsrnuanunsalunisssyanuifildiiedmunuuimisly
nsuAdan nrsanduniswidyn waznisasudinsvvestynilaegisaungauns T
aanARBsiu Baroody et al. (2015) ﬁi‘ijjmiﬁﬁﬁﬁmuLﬁﬂ’lﬁuﬁu’]LL@SLMQN&%@QﬂﬁﬁWLﬁUﬂ’]i
yandnemansvosiniFeu WelvinFeussymauasossuiimauitaymuesau Snafinn
aanandaelviniteulatilonansisdeuanugnieswedisnisuitymivesmu

ATUNISLEAUDAIUNUADNAR

I IInAINTIUMTTeUsTaeldnsInnsiS e UL UUAUNUMENITUUZLINIG WU
fniFouiinsAndsedamansiunisauedunuaufngiiu nanfe dnieuauisai
n1staiduld nsAnaendeninu dudsniedydnval wazsunmdwdudiunuaiiuda
adnmansuildifiorhannudladam wansnisdnfiunsuidym wagasuAmavvestdym
winsztullymidonserenisldmunuanudnndinaanivesindey feluununisdans
Fouii 3 1309 npuesletuaznguedlaley Tefidvldaietymiidndudeddsuamlunis
wansmIsiunsuitym lnsdenadesiu Allen (2013) find1ain Jaymududimddlunis
Fuipdeuruannsalumsuitymuss maauesunuenudn damiinainnaneTsazdudu
T Sounandismsivarnmane

anAnssuUsEnA

Afvveveunszamantuduaiunisaouineimansuazimalulad (aam.) Alvivu
atfuayunsviimendnusdmiviaamulassnsdaaiunisndnngidanuaunsafiawmg
Iegnmaniuazadamans @aa) siluaded auanansohoauidedusegasluldfed

159



Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 150-160, 2018

LONEI919D4

Allen KC. Problems before procedures: systems of equations, Mathematics Teacher. 2013; 286-291.

Baroody AJ, Purpura DJ, Eiland MD. et al. The impact of highly and minimally guided discovery
instruction on promoting the learning of reasoning strategies for basic add-1 and doubles
combinations, Early Childhood Research Quarterly. 2015; 93-105.

Boontham C. The Development of Learning Devices Based Discovery Model to Improve Math
Problem Solving Skills on One-variable Linear Equations for Students in Grade 7. Master of
Education (Secondary Education), Faculty of Education, Srinakharinwirot University, 2006.

Kammanee T. Development of thought processes, Journal of Education Studies. 1991; 19-23.

Kemmis S, McTaggart R. The SAGE Handbook of Qualitative Research. California: Sage; 2000.

Krulik S, Weise IB. Teaching Secondary School Mathematics. Philadephia: W.B. Saunders Company; 1975.

Ministry of Education. Operational Guidelines for World-Class Standard School. Thailand: The
Agricultural Co-operative Federation of Thailand Printing; 2010a.

Ministry of Education. Mathematical Process Skills. Thailand: 3-Q Media; 2010b.

Ministry of Education. Education Development Plan of the Ministry of Education B.E. 2555-2559 (A.D.
2012-2016), 2011.

Nabumrung R. Natural Ways of Mathematical Thinking on Multiplication and Division of Children
Aged 7-10. Master of Education (Mathematics Education), Faculty of Education, Srinakharinwirot
University, 2007.

National Institute of Educational Testing Service. Ordinary National Educational Test Report: Grade 12
students’ Academic Year 2015. 2016.
http://www.onetresult.niets.or.th/AnnouncementWeb/PDF/SummaryONETM3_2558.pdf.

Shieh CJ, Yu L. A study on information technology integrated guided discovery instruction towards
students' learning achievement and learning retention. Eurasia Journal of Mathematics, Science
& Technology Education. 2016; 833-842.

The Institute for the Promotion of Teaching Science and Technology. PISA 2012 Full Report. Bangkok:
Arun Printing; 2014.

The Institute for the Promotion of Teaching Science and Technology. Let’s know PISA. 2015. Available
at: http://pisathailand.ipst.ac.th/. Accessed September 14, 2016.

Yuliani K, Saragih S. The Development of learning devices based guided discovery model to improve
understanding concept and critical thinking mathematically ability of students at Islamic Junior
High School of Medan, Journal of Education and Practice. 2015; 116-128.

160



