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57316307 : Major (MATHEMATICS STUDY)
Keyword : mathematics projects instructional procedure students talented in
mathematics

MR. SAKNARIN CHANNARK : THE DEVELOPMENT OF MATHEMATICS PROJECTS
INSTRUCTIONAL PROCEDURE FOR UPPER SECONDARY STUDENTS TALENTED IN
MATHEMATICS AT PRINCESS CHULABHORN SCIENCE HIGH SCHOOL PHETCHABURI
THESIS ADVISOR : SUPAP KIRTSAENG, Ph.D.

The objectives of this research were to develop mathematics projects
instructional procedure for upper secondary students talented in mathematics at
Princess Chulabhorn Science High School Phetchaburi and study its effectiveness.
The researcher used the research methodology of research and development which
compose of the studying of basic information and requirements of teachers,
synthesising the documents and specialists’opinion of developing mathematics
projects instructional procedure, monitoring the efficiency of instructional procedure
by three specialists and focus eroup with six teachers or projects advisers, next
evaluating and improving the mathematics projects instructional procedure. The
reasearch instruments were an evaluation form of mathematics projects instructional
procedure for ‘upper secondary students talented in mathematics at Princess
Chulabhorn Science High School Phetchaburi and the form of focus group. The data

were analyzed by mean and standard deviation.

The researcher developed a mathematics projects instructional
procedure as a learning activity for supporting school curriculum. We designed
activities by having students as the focal point and promoting learning by self-
experience and collaborative learning. The mathematics projects instructional
procedure includes: material for students and a manual for teacher. The important
details were as follows : 1) background and an importance of mathematics projects
instructional procedure 2) basic knowledge about mathematics projects 3)

mathematics projects instructional procedure for upper secondary students talented



in mathematics at Princess Chulabhorn Science High School Phetchaburi and the role
of teachers or projects advisers 4) instruction for mathematics projects evaluation 5)
activities which leading students to mathematics projects and 6) appendix; example

of mathematics projects.

The researcher found that the development of mathematics projects
instructional procedure for upper secondary students talented in mathematics at
Princess Chulabhorn Science High School Phetchaburi achievement is effective.
According to the comments by specialists the development of mathematics projects
instructional procedure is consistent and suitable at the highest level. In addition,
teachers or projects advisers comments it’s suitable for students talented in

mathematics at Princess Chulabhorn Science High School Phetchaburi.
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lsa38umInTasving1ae nesys (salewingrmansginig 31w 6 au Aleanng
a W ! . . = 8 v a a
HONNFUAIBEIMUULANIZIAEAN (purposive sampling) Fldinauilunisidentaeiianain

Py < A a s 1w = =

asniluszaumsallumsiduniSnulassnuadineansegatey 1 Unisdny

2. fwUsNALANE

fUsnanwlunuITensItusznaume
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Wlundnanslsaseuingraaniglinann Ynnsdnsny 2554 @Uuusulse 2557) dlagnng
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AanssunITenvuaduieldalenmaliinseulaiasylunsfnwfuainsedaemil
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Tassrmuitoidunmsussiduanululilunisilasanu wunseruunanumsadamansi
AedesiueualadifFousesnsilaseny
2) msMaaunsuianistassnu Wunmsnueulunsilasanusuds

madsudlaswedlassnudielinsduiunndullegianuuazseuasy Wunsite
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UAU 5 dUAU AU 1 L‘Vill']gﬁﬁlluaﬂ‘ﬂ?jﬂ 2 NNEANURY 3 unzauudiunane 4

[
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2.5 Fumaulun15vlassny
d' a a' d' s a 4
AAUN 3 LURATINYINUTATIUANAFIENS
3.1 ANUAIAYIBIATIUANRATEAS
3.2 ANUVNNEUDILATINUALINANENS
3.3 YnyjavEngvedlasauAlnmans
3.4 UsennUalasaauAlnAans
3.5 Jumpunsilassuadinmans unuinvesinseularaInuinwlasay
3.6 NM5UsELHIUNALASIUANAAIERNS
3.7 Uselerinasaanlasuannnisvinlassnuatiineans
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4.1 YN euUNtANUEINSORLAYAIUALIRANEAS
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4.2 dniSeulseseupnnsusrive1ds wesys (salewingimansniinig)

av od v

AU 5 U NNEITD9
5.1 aAveluseine

5.2 $17398619U LA

KUIAALTBINTZUIUNTITIANITISBUS
1.1 ANININEVRINTEUIUNTIANTTEUS
TuNMseBUIEANUNNILVRINTEUINNTEBUNSISEUFIY nuhiddnnsAnwinanid
= = v P 2 A a o vo &
ANUMINEVRINTEUIUNTS UM TTEUS Tnenanfsssinunineides il
fin (Good, 1973) WiAfle1u31nTeUIUNTSBUNMTARY Ao T5VRINTISEUNTARUT
Tdilugmsivaeuuawisomsiiousnaesnis
Al (Winn, 1993+ 16) nandenszuiunsieumsasudn Wufanssunisiseunis
d‘ QI o o ¥ ¥ 1 1 a QJ-QI 1 Y a o 1Y a IS
aouisuandadeindiloun  asuazunainsiouindmaliianisnseigdiseulaed
Uiz IR AN YN 9T IN WAL IO AN
1 a . v a | Id
e uazda Uoyce and Weil, 2000) Tinaumingvesguhuunisiseunisaauindy
wnulunsdnnisiseunisaauiiusseslmnaunduadeaninisiseunidunuimislunis
gankuuNsssunsasunid vnelvdiseuusIainguseasAnuaneeiy
93¥iy YAk kay g yae (2544-:-12) Te1udInTEUIUNMSISEUNTARY e
ANUAUEAIRUTUADUYDIFULUUMSABULULAN 9 Fesenaumiefanssudesdinume  As
AANTTUTYDIATHALAINTTUVRIUNLTEU  AANTTUTDIATARANITINUNUNITABY NITHATHUNNT
dou N1sIaLMSENAe  undein1siseu; nsdeanmwindenlurieasey n1sdnnanssuly

v

pasyu WWudu AenssuvestinSeuldun AanssuminSeuasdioUfifvasiinsisounisaou

(%
v v

FeanautunauilaiauTuInuannsuagng v NS euIwUUAN 9
fimun wanudl (2553 : 477) lananafiaguuuunisiseunisaeulidndunuuununis

adunisaeunlasunisdaluszuvegvduius aenndesiunge]] nannisseudusents

VY a

aounguuuutugaie uarlasunisiigau vegeuiliuseansam awnsatiglvigisewiang

Y

Seuinnugaaineanzyesgiiuuiy 9 legmiluwuuisunisdiiunisaaudananigin
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1.2 29AUTENBUVRINTZUIUNMTIANTITEUS
Y = yaa a a = I3 ~ | ¥ a
nszUIUNSIANITSeuiNiYsEansain  dnatwesdusenounazdinalyiin
°o < [ 3 o o o P [ Y [ a
ANdsald FanesadsenavimudAguaziiauduiusiulunisdnnisiseunisasy
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2)  {N99SUNEENTN YIS0aNWULVDINITIANISLSIUNTAOUNADARAD
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v 6

Udusius (interaction)

Newcomb, Turner and Converse (1965 : 1 55-210) na17331 ASEUIUNNT
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Uduiiusineaves
anwaziinsoduiulaziuy Uszneuniy
1. M35U35enI19yAAa (Interpersonal Perception)uAnaiuazUseiiiuay

nauAUBIUARABUANTINUIBITUSINIAUYARATY N15TUSveIyARaAITAZilANaTIgNABY

(% '
0 I o = v J A

wuueu azdudsddgyasAmddunisiuiseninwana A n1sidnlan1IEn1eeNsunives

Y

UAAADUIINNITUANIDBNNINNTEININL ANl YTeAIYA NMSARFUTIALARYDIYAARDUIY
N3eiNlAEN1TATOL UL UFINVBINENTIY TILATNedauasiidnwasaAquLAse Jellaniveli
nsdnduiianain wavseauvasinuelunisdeduuanadu n1siiuszaunisal n1siasiony

yAraduetINIrINstsluntsinduuanalagniasiteuNInTy

<

2. NFinITUNISARsiadRaNs (Communicative Behavior) WugURUUY8INNT

Y

uanasuszwinayana TasiunsweseAsowiins yarassduiusgeiuuasduls danns
wangiinssuuazuanilasurasmsfumsuaniaguiianuaidlamanzaugnde
devonuazdSuaslitmaInssty artunuiAndngn usegdla wasiauad vos dieven
nazrsu andusazsiounnudn (Feedback) vesnsinsiodoans

3. 3a¥INAINaeiYeINGY (The Formation of Group Norm) @iy

sﬁa@ﬂaﬂ%@ﬂﬁuﬁ%ﬂﬁﬂﬁuﬂﬁLﬁﬂ%’mﬂWﬁﬁﬁi’J‘LﬁI’JNIUﬂ’]‘iLLﬁfﬂﬂﬂ’ﬁﬂJaﬂLﬁu VAUAR WATAINULIIU

' '
4 Ll ava a

Wosdosiu wdrhududungieliau @nvesnguufin dewldannissiuiulanining
a @ & v o & o g wva A @ aa A o Yo o =
Aniiuuaziuiasiulilvlinsasuwdasinuad fe In1satuayuliniddla dveviun

& Y =~ & o = = v = = ! ya | ] Y]
SU@Q?TJ’]ZJLVUSUEHEJWJWQ@@HLU Mﬂ?'uJL‘Uuu’]VU\{L%L@EnﬂU llﬂ']i@l\‘i@lWIUﬂEpJGUEN%llIﬁ’Ju3’JlIﬂu

1%

897
1 [ a
4. NINDUAUDITLIINYAAR (Interpersonal Response) LUULIBIVOINTT

¥

deufineyenduiu lngusiazauszngrewUumlmdnduanyaranils lnen1sdaunauazsus

Y

(%
v

WoAnIsuYeIyAnalungy HTunaU Fo YAAALIUAUAIENITYNNTEAUAIBAI1UNTTaIlA
anunsaivils nsldvinwenilegunysengAufuRnnadsnasaiuaniunisaliy dunaxai

LY a a awvua 1 a [ 1 3 A A v
mumaummmﬂmsﬂiswqmﬂgumammmmmmﬂumaasmlimd LSUE)?,JIENNEWIIWMﬂﬂ'ﬁ
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(% s o

UfURvewmu Feenaveiiiisndndeos waznisidilamnuduiudanany vinliusazyanald
WAL ANTINYDINULBINEVET
ad (% ! [ % o a 1 ! IS a a 42” ¥
31n38n1509na17 vilyaraddulugidmuneegrsiivssansainunniueie

N3EUIUN1TE1e 9 laun n1sgnnsedu NsUsengAuus nsdann n1susunginssulu
Mends Suduzuiuurein1snadeulanafvetusaz uAnanY

= o 1

1.2 MEHNITVINUNGY
q

nguiiiertunguuaznisiiaungy Wuisesieadunisiazneiaiuadng
wsspdlaluseavigananyiinasdulule islianunsavinausiuiulas Tuseswemguinis
eusauiudunguiidfiavenguimiiaulald wnndnturanenguidwelul

1. ngun19sirausauiulasun simunIuuilae 90359 Tauuud (George

ad a [ [ o w Vo1 o 1 v [ ! £4

Homans)  vqufdesursilunannisdifylidn nasnseiisiudulungy Yseneudie
29AUsENOUNUTIUAIAY 3 B9AUTENDU A AANTTU N15NTEINTINAY wazAIusEn
99AUTENOUNY 3 Azingrtesiulagnss nanfedvnityanadlidiusinlufanssy win
wila NMsnseihsiniuwazauianvasInIdElinnume yarare 9 aglungudesly
WNeuivyanadu ldiisaudeglnadaiuminduy mnnagdesinnmsdnduls Andedeans
advayw UssarwnunavUszaumiudisamudimneveingudnae aundnnelunquvse

aaAnsineiuiuludnvasdingn Juwilinezsaniudiiu nguifindsgeunn (@uee

q

Y1INN9S. 2523 : 234)
a 1 a wa Y v a f-:ldyd
2. OEHAVIWNITULUANIU HNAIUIMUIAUANYDING U UAD LUaA (Blake)

wazgneau (Mouton) WAL INEaEIndd nann1sd1Agy e il inaufensag
aulilanasesdidusinlununuiduiageu waznisiiaginlinisyiauwuungudiang
druslunadia daunsevirldnionisadnausseiniavesesdnisiivsdieatvayuly

a % I3 a v a @ ) 1 a o a 1 c‘l’d
ANUARaIINETsA wazilalonialiuaniadnuAniiulunisinaueg19seds nguaivieil
AL BB 1991371 HA9IUEDUNAIINANTYTUING PIDNISHANNATUAINUADINITVDS
paAnsvasAuInieny (lana Unmau. 2521 : 118-119)

3. ngufifeaiunssuiunisngy nssuaunsnguiiuiseswenisinnuees

nquau Nquautyednyiiemaiuinazinlldlunisuiulse wisdsundasyinua

Y
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wazngAnssuvesay duasiluusslevdludunisasuadnnuduiug uazusulianis

[
=

auvanguyuliiusedvann Wenvemguf U3sfinyi3eIsssuyIivesnu nganssy

o 1

YBIAU TITUYIRVBINGN GNWAUTNITTINAIVINGUBIAUTENOUAIGY Nd1AYVOINGY

nszuuNIYhnuvengy Wi (eu wuuud uway 1w wygaud. 25225 1)

nanlagasuuay nquiliedn maihauleenguiuasdedilaiananuuiay

Anuuesulavesinnulsenaudisieiu

1.3 Uszlawiivain1svinauvangy
M (Dunn. 1972 : 154) leina1adn n1sadanguidn 9 Adenuduiussenulu
= I~ 19 ) Y @& Ve d' = 1 = ) 1 [y} 1 1
nsisewandunstesiulilivindenuidnlaanevsesgauied n1svinausuiu d1arne
fnasuilauAsTuYaIRuLaE AU kazvrgiusuRnvaulus 1 unIsSsuAl8AU R aTTuly
Q,‘, al o < 1 o o Ve % v A
AuLed wenINlinisiseulaenisvihaudungy Swhliidnaynauiu wazaiauandadly
nau siensladusazaulsdisiudaSulinguiianuivingy

&4 (Young. 1972 : 634) eduneietalauseuvesnisioulnenislvmianudu

= o [ J v a Y ¢ 1 =
1. asillemamainguvesinseu uldlmduyselevisenisiseunisaou

Y a

o v a =1 ¥ ! A o a ' v a =
inlinsiivaiundulunslirnudismedniTeuwsasau nsizdniieuasidugeiune
a Yt o (% ! d' a Ao a oA (%
nsrvIunssusTiukasiulunguawes luvasiagesuredavininteu nquduasde
wazwnUeyunlalle
2. MIVINUYBIATHANUARBIRININTY INT1LHlaUUINFUTNISIULAY Wnuil
Asazdewmaulyminseu 25-40 auiadu Ananeduitagneutymveinguiiios 4-5 nau
O a ¥ =2 & A 4 a 2/ (3% [ a ! ! LY £%
winiiu Jgynnagreanisagnseiagdesesunelvilendnasilulyminngy dretunauudy
noulallaviniu
3. ussemAlunsseusriiauduiuewnndwilidndeuidnauiela
wazlinsaasondovhausiuiulungy

o

4. PN NauNlUNALENIDDNVDIUNSIUUINAU LNSI1ZNITRNUSINAY T

| [ =

ibinausdnieuiinuddgaenguvinng du anudeiulusuesiazgnaszdu Tiiiuunn
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[

f99u armidedulunuiesiaziiatuneglunguiou insedniFeudiulngasiianii
Uszmirtios vielifileifleiausigmiidedlavesidongy wiazusemiunn dauesde
fodlastetinidousisdy

5. m3seudunguaztisandyifetussdevitevesinGou

6. msiseulunguaziaiuainemnuaniad msiinfuRnveunifivesay

7. AnlinGeuwduiinhandunmsduaimanudanuvaasii 4

8. Anlin3oudannsiausuuziaznsdnay nasnudasuamAns Sy
a59assAlLntnS e

2. ANUANE319853A (Creative thinking)
2.1 AUNNNY
AuAnadI9assA WBunszvunsnslyaildanuaunsamenssuaums

£

Anszugmaneetansauiuliieaiisassdasivg vidsudtaymitiegliity (qudld Indaw.
2537) finauanuad 4 Usenashaun

1. anufnAaaeia (fluency) fimnaunsslsginumanulaunnlunaisiie

2. prwiAnBameu (flexibility) Antdmenishifafntununfndulndunils

3.-auAawUaning (originality) ﬁmLLuﬂmﬂﬁsgﬁwmLamﬁﬁumaagjué’a

4. P NARABLBENaDe (claboration) AuNsaMiuswATIBEAvaUdLLT AY
dudnlidavielullidans

2.2 vssmeAiiBaerenainAuARES9ETIA

&, ) 1 y) v v a & I
Juvsssmennulisieniseensu uazgnisnsedulviuanmiufniiuegng

=

fi5asy Wolnseiesduszneuvesininefiiderdemnuanaisassdil 2 Usynns de

1. AuUaaniennedn (psychological safety) Uaeasfiaainn1sgniniads
w1zl 1@end AUAIANITluLInSEIY kagNITRYITY

2. auudasznnedn (psychological freedom) AauHBUAATEY AINELN

Julumusssuwd Talueanuddn
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AuAnadvassAdesiinaildia dinnufutlymassassdiisnnne
wnEuauaIsaTeuissannAnvlymiues Swzsaudinsiiatdaunis
viauvein dieliiAnanuAnassassAeonin

INNTATUHAVEINTILVRITAILALLIUYE (Ridge and Renzulli. 1981)
wuinfnfidanudaanansofiedainislenialunisaunusinduiorivadaeans i
msimuIauda Mswidgmludnvaznquergliinanudeadnassadiadntey il
WNMSAR Wy msilawasBuy sousumnuAnuesidu azvaeldunnlusiuidslauazey
WlanuLeg

2.3 ANUANAS NATIALUALIAAIANS

3m3 (Ridge. 1977) 951U LIANNANIINBBSS U29ALS (Henri Poincare)

Unadaaansdlngvrsuaaliiiesngnin NaywadIAgUeInNaI NI saas19asIANIg

o

AMAATEASTUAY @ivgied (intuition)  udeswswIUniaindulalngldentouulAndg

[ '
= =

wudnunUsznaufudiiidanis wduindiudilalanaen Tuasairsiadygiiniu dde
1A (Aken. 1973) 138ndnvasiiin Lﬁu%’juqmam (incubation) Faluwisly 3 $u %y’uajmam
JovprundsduinIounis (preparation) MﬁQQWﬂ%uqﬂqauﬁazLﬂu%uﬁﬂﬁwiu%’ﬂ
(verification) wsgnausie nsdaina wiemsldnrmaziBenasailisuussens mesenves
Haymidiululeeenyn

Uraas Winsiensssueninisaidygnesdnadaansidaiuan
a%’waisﬁﬁmmmmiqmmﬁmsﬁzuqaqm lasanuiuinanudnazuduglunisauim
laildAedndusionsiSeuszaugs WinfilauanansadumnuswarmsiuaamanE e1any
amgrindu (shock) eiFoundnmanigedu msnzuindesndu Ao arwAnlusziugs
savinnuasalunsliveea uiegndlsfn lussdutuioon@ne agwpaninai

71 Audrfianudlulunisuidymusuunng 9 wu sUkuuiiugy wesnslivaranagnis

¢ & = a o A

Mgl Wuwsesnarsdndesainadinmansiluuiusssudesendeianiings Tusedu
Y =2 v A [ ! ! v o & v [ o & ! ) ' - 269
fseudnwdniseuenadelidunnaine Snlusdesendoaii Iududiunils deilelarnszey

nilsuinaunsauual sinnuiulanazdnenmneazundamideassassala
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lutAa (Michael. 2005) leangsidnadinaansfdaueniduman "daiudn
a¥assfge’ UsngirinadinmansiianuAnaiisassdgs nduiianuFouiesuasiide
msvhuiidussuuinindnadnmaniund wislausiulawssdisvanduveungnaaiu
adlnmans TaadiEueudde fanudufiiduanudninsugugainiinadamans
mlvluavdsniedtu wasiusevaiela Ae fundalugenitaudiulidn nande
yuyuNsoanLUUTTudouLaysUTliaums

3. AUANIATTURYIA (critical thinking)

3.1 AU

nsAndansaed WunsgvaunisldinwensAnegadiusyansnm \fiethe
lvypna fiauanunsousvilunazsnaulaindslanisidonsensvin (Costa. 1985 : Enmis.
1985) Vinwrn1saniildnarauidreduldun nsiioufisy nsiussuiisudounndi
(contrasing) N13AALAT ABN15QUTY maagﬂﬁf&ﬁ"ﬂﬂ (generalizing) N1INAITUINTAULANE
(specializing) N33 uuN (classifying) AMTIATEUUNIA (Categorizing) 15n158518 N15IALTIU
(visualizing)  ATMINYINMUNVBIFIAY (sequencing)  NITHEEIRFTULUANITA] Y30 LUAKE
(ordering)  msvihwgn sUTulvaunauna (validating) -~ Msfigat nMsniauduiug
(relating) N1FHATIEN NMFUTLLURE LLasmimgULLUUﬂfnwmstumﬁwm&hﬁ fusnglu
The Nature  of Proof weWewy (Fawcett 1938) Wawgvi nuininideuiildainuda
U ﬁwqaﬂsiué’qﬁ 1) Fenlumuazaddfaiildsrundeilandouaiuaumune
vioAlleny egeszingzTe 2) nouszseniveyls deslideauiidalausesiunou 3)
Ansgimamsoild uazuonuezsenindeifiaastuanndguls 4) Bafuauyfgiudld
a@maﬁaﬁiﬁ’fmdné’wﬂwnauLLazﬁaﬂﬂuﬁmL%’ﬂ% 5) UizLﬁummﬁaﬁaﬂuammﬁgm (lu
18 4) SuauyAguliviede uag mam sutedu 6) Uszillumnuaumnaunaliiofunie

‘UQLﬁﬁ”UE)ﬁi‘U 7) Nﬂf\]uﬁi’l’ﬂﬁ@UﬁN WUWLLNQE)EJELMIQ?JENGIUL@Q Wi?ﬁ]ﬁ@Uﬂ’NNL%@‘U@Q@UL@Q

e
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3.2 NTTUIUNITVBIAUAAITUY I Usznausie 1) 1nlaan1unisal 2)

nuaulanunerundngiudeyauazanyfziu 3) Anlalnandinerundngiudeyanse

[ a

auuAgiy 4) nanfmanvseranisanaula nsagulaeiiveyad1ede wags) arunsald

waagU wansindula wazvnaud laglddndudesddunaunds
uallyalazAuduY (Danail and others. 1984) Lagsuuan (Hanadek.

1991) AN 19UATEMALITOINUNITINENBAUTAIAYVDIAIUANTITUYIA FIUNANIATIV

(%
v

dnwarANNAnI Ty IalIRl 1) n1sieserdym wagivuaniaud @nninng
auasl) 2) nisldanuinluantuniselln 3) nsldnszuiunisvdnnsal (method  of
elimination) Ft1gtaasy ) Wuamudauds uazanuliauduani 5) nsldvauauuuis
o 6) dnaulalaindeyaiiiismenensandulanseld 7) uunldiinissdalululiens
Hulvldudednduseadulumudu 8) mslinmuauuugtie 9) Foudinisudtamild
vaneme 10) anansnvngeisuiuludnvaziiniimeesmanaludgmigmilouazudlails 11)
anunsadndeyaliiredenisld 12) wiuwutunun1snssninen 13) figaulae sldtotauds
14) sszuininUeymndls q eraflnauiuiesseuannnimdisdneu 15) nsiimanaLuy
guiguile 16) $inaesiSozlsunsednslunsdifingsningvagoslslaililunismmaniss
Amey waz17) delaiansaumaildmsieriol
4. n1suidaynn (Problem Solving)
4.1 AunNIY

Yoy uaaiun1salfiisideuivsernisesn wis1damnasiidunisesn

& o My A a 9] LYY _— Aa
ﬁi@ﬁqm@Usﬂaﬂaﬂ’]Uﬂ"ﬁﬂﬁﬂJi@ Lu@ﬂ(\]qﬂN@iﬂaiiﬂUﬂUflﬁmwﬂLﬁ"l@% EJJLLﬂ‘ﬂQJ}‘Vm ﬂ@u‘ﬁﬂawm

A IS =]

Tyawasiidmnendesussamoundaymuu q widilifiniasdlensedsnising duagdidn

dullmuneun ddnluvesdnvauznisuidym deslidvune dadassauazynna lng

3 q

(%

guassauntalyivesynna Bsazuatilasiazuindulagwivesdiu (Reitman. 1965 ;

Y

Handerson and Pingry. 1952 ; Schoenfeld. 1988)

AULANF15E1I19A7 "Ugyn (Problem)” "landdgyna (word  problem)”

[

LazUURNIR (exercise )" odurelansil landtgyn Wulandddeninu lulufluadysnwal



68

'
IS 1

a 1 =% % a :JJ 6 ca [ [ (3 a s 3
NeAfReIans wuuRnin Jvialanddemn wazlandnilundydnvanadnmians Nidos
1 Id o o/ PN 5% 1 (=4 o v YY o A Yad Y
agvealulymdmsuaunlisnieen wiliilulymdmsugiamneuniesisun
4.2 wurAatun1suitdeym
[ Id a o/ 1 g 1 a = 1 |
nsuAdguidudavzadionisinedn nsauan wisaudelu 151873150
a 1% a A =% 1 < gj
SEUFINNITABULULLATalEn (Polya.  1957) ag1slsfinulnagiiauatunaunis
widgmlinssialull
1. mehanudilalym dldusmiteglsduilinsvu eglsdu
Toya orlaluReuluwiiuy dssegraluindululdvielinteulveziidmeu vieteulen
AvualilfiisaneNayivuaaidlinsrvamieli iesaneniouintAuaaudsndu wie
TAUERAULD
2. nsfnurun1suidym gidneenutyyilinneunseld wu
o lndipesiudaymidnseld nudymnnertesiulaniil viegininguinislatunly
Uszlewulatne assdeunseyndaymdngduuunila nauluasiationn drdaldiiugomis
assindelamnlndifssineunlula dnfstaymnininenan dafsdgmndunsdianiznin
UnfelgyyniiguiAeein noasauwnUannuldin wasmdeyainvngauiiionimilinsu
A1 wazdayadglnanunsolil yenanlienansivaeuginliteyanuausviell 1M euly
Y A o v Y o Ao & 1 = !
nuaLaIIfe Lalaaziasvadanaisnlulutimsal
3, MIANHUATANMLEY N13ATIANNTURaUIgNABIvTell dula
1 =l 1
Tgnviselyl
4. mInsandeunau asadliindumneunisld asiarnu

v

v =~ v o d' = 1 & v v v = ! 6
auwnauNavelonIu dnaladneudunsell wideulugtimdsianield uenainillvyg
ax A Yo o = v
HaULarISN1ie lidmsutynidu 9 e (Polya. 1957)
N3LATYMIARIRIAEANNAINNTOLAZANEAINUANYREN 19U N1TYI1AIU
wWlatUgusesedeanuaniansaa I nMsAnLEULA Uy A9 1dBn1TIATIZY daATIER
@aduanuanunsareudnegs lungungAnssunisisouiveugy) wasnTsuIunIg

guugUlue Aasenfaaufnasieassd duldun mnuAaes AUARaIENIY ANARSLSY

=~ a ! vy d' = A Yy o v
LLagllﬂ'J']lla3LEJEJﬂa@@IUﬂqimirJﬂﬁ@UQWI%ﬂ@yjaLQ@UITWN@‘VIS@IN NLL\THQJiG‘IU’NW@J@QﬂHﬂJIU
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uannidunsnsansdeundudeddauAninnsmnyia geuamTgaLHaLaTNATDS
mnauiild 1sdadtuldinanuanunsalunsuddgmiieidestuanudnadeassd anude
TN LaranuAnsERUaegkeniuliean

oflagnsilunsnausunidgmidudausSousldlasnsfindu o1adusald
MILYNTITAN 9 WearTIUTILe LU N1INARLiUAI98194189 N15a519m15e N9 gy
unundesuninieainslinng n1smgUkuULazRangialy MamuazasIaoy asle
naaesismaiiogra nsnandatymluguuuull Inslamzsuuuuiiaddn msliany
aulaynnsandululy wagnsiasusumestvel Husu

Tnemswduendam ldud nassemany "ovlsaviiin.. dlal.." Wy ndwand
naungufivieny WinSsusenuasdnvusdetiymiiudiug uasaganuiuin S1dnvue
vnduvieramualiiwassifiuedidls fanmeibluldtuiansalasanuadamansld

o

U wes

%

NLUIAAY Ta LAY Lagdimill (Wilson, Fernandez  and

Hadaway. 1993) lathundesizRussumsuognasedanuin Tunisuidymasdilaidunau
wuugadu Tunsundgmdnseuotasuainiiauailaland gy waaludunsunu win

1Y
o

gelaitnladgud oradeundunaniguranudlalegman waaaunsundyinaini

a A a o s | % ) = o X
LIHNUNINYIQYIDILAY LLagLUUVIﬁTﬂﬂﬂUﬂ'}T}ﬂﬁ]ll'mﬂ{jﬂﬂqlluu

NNITI8LABAINUAITLATMINT 1985-1993 HA1ung g IunILALln

n1sapULiaNsTaNINNITHAT MY winszdanszatedaliinudanenavasy oxlsle ud

a0

ag1slsfimuiivwiAnfuraulasnuiledounariunazauide 1wy n1sszauaIuAe
(brainstorming) flefiasd e liliinSeudadnfumuaniudionudymadausn udaasil
AstausLurAnmeliuTTEINA MsduaIu arwddudeld deiindninSouyaiuies
(Dufner and Alexander. 1987) uazAsnaniassnisinn¥insaifuies msAnieadu
AUAA (thinking about thinking #38 meta cognitive) tnissulansiaanuiunayUseiiiu
ANNARvEIRLLEN LHU AmAnhIvEoliifgnsouvdels dBusmmguniel doludpsse s
orls lédmafesssnitegluaniunisailym astidutelasaenunindiniuselud e
$udu duihdsherlsegu vhluduviogad vhluidioesls duteldaiemie (Schoenfeld,

1986) warArstislianidnldnginssusieludl 1) ngfAnssun1siansansssuvIATe9dan
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fvualiuazidmue 2) woAnssunsdaszdou Daglinunuuagmniadenleslug
Wi 3) wgRnssunisaiiiunsuidgm wags) nginssunsnsagey nmsundgmnidu
nau (group problem solving) lviiniFeuiinsusuiiiu wazileiu FrelvinudeRanainnnmay
V99aU ZLARUIAANAINTAIBLAZTIRAIUILLIAANITUTEIHUAULOY (Vygotsky. 1978
Wretch. 1980) nsuduenieym (problem posing) Wunisanlnaludstlymdulag Wiy

[
A v o 1

Foulaym Jagtuiimadadensiiniuit "ezlsesiin i1, 19" wuAndsnandnsiuay
Yaelidsou $8nds maideulosldasaandu (Brown and Walter. 1983) fiduiinngfinssunis
wnymvesauusazay dausluvesdasidognansuilaymiluayadudin (Wilson and
others. 1993) uaziailviiiowils (Bell and Bell. 1985) nslifineSurasdlywilvifiouils
Gumstduiinnanes 1 wereavhasadila sdadeyailidaau Inmdsisuduasdil
3 uazn1stnnsdnszuudeya warsluuutulatiouvaanishia (The spiral model of
thinking) A383 (Sheive: 1990) lalauaguuvuiulaisuvesnisin dmsuteiauiay
41119058AUaINNaN0d lawn N13anaula N1sUsEEINAIANUAALTITUYIMLAE N3
witlysn Taeduudad msasrsiugiuiusesegusssudendudulssaunsal uagld
nsdeleamsFeussuanudider lvldanuAndangsssuiidudouiu Tnsfuuafniy
mstanANyansn i tussmAfidesresifudesly

4.3 M3uileyag 1985198556 (creative problem solving)

Jusuuuumsuiftgmlagisinadassassliegnad danjmengliyana
ansoufdmgsenn TasfimseenlugUnuulmiasiiussavsam faasvenengingsu
a%’waiiﬁmamﬂﬂaﬁuq gﬂLLUUmnﬁﬂmwwaéwaa%maﬁﬁamwé’qﬁ NSEUNALAZIATIZS
%aagaﬁtﬁm%mﬁuﬁfgm (Fact-finding) ‘I/T’lﬂ’NiJL%J’ﬂﬁ]{]EyM’IIG]EJLLﬁﬂﬁ@@ﬂiugﬂLLUUﬁLLﬁ{]m‘M’]
1§ (Problem-finding) srusINAMEARiEafURILNITUAY v mTenseanidudes (dea-
finding)  n1sAumIMteenfindndullauinaeifindlivasidnaainnediazud (Solution-
finding) wary kIR LAUBiensuansULKUlLY (Acceptance-finding)

LY

susuumsuAtgmegasiassatdaudasiuldlinatvetananssuiunis

a

wAlgrmainemansuazuunauntymlusuian Fe1fun1sszaunasauaLazinaila

MlAAuEBNSULNUTIY 15U (Pames. 1978) lalduuAnauilymassassatdunldlulsasou



71

wanawidbul 1972-1983 lneusulsalunszuiunisuidyndeadiaeassd (Osborn-Pames
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ANRANENT1INLUSWATY SPSS

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
item1.1 3 4.00 5.00 4.6667 57735
item1.2 3 4.00 5.00 4.3333 57735
item1.3 3 4.00 5.00 4.3333 57735
item1.4 3 4.00 5.00 4.6667 57735
item1.5 3 4.00 5.00 4.6667 57735
item1.6 3 4.00 5.00 4.6667 57735
item1.7 3 4.00 5.00 4.6667 57735
item1.8 3 4.00 5.00 4.3333 57735
item1.9 3 4.00 5.00 4.3333 57735
item1.10 3 4.00 5.00 4.6667 57735
item2.1 3 4.00 5.00 4.3333 57735
item2.2 3 4.00 5.00 4.3333 57735
item2.3 3 4.00 5.00 4.6667 57735
item2.4.1 3 4.00 5.00 4.6667 57735
item2.4.2 3 4.00 5.00 4.3333 57735
item2.4.3 3 4.00 5.00 4.3333 57735
item2.4.4 3 4.00 5.00 4.3333 57735
item2.4.5 3 4.00 5.00 4.3333 57735
item2.5.1 3 3.00 5.00 4.3333 1.15470
item2.5.2 3 4.00 5.00 4.3333 57735
item2.5.3 3 4.00 5.00 4.3333 57735
item2.5.4 3 4.00 5.00 4.6667 57735
tem2.5.5 3 4.00 5.00 4.6667 57735
item2.6 3 4.00 5.00 4.3333 57735
item2.7 3 4.00 5.00 4.3333 57735
item2.8 3 5.00 5.00 5.0000 .00000
item2.9 3 5.00 5.00 5.0000 .00000
item3.1 3 4.00 5.00 4.3333 57735
item3.2 3 4.00 5.00 4.3333 57735
item3.3 3 4.00 5.00 4.6667 57735
item3.4 3 5.00 5.00 5.0000 .00000
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item3.5.1 3 4.00 5.00 4.3333 57735
item3.5.2 3 4.00 5.00 4.3333 57735
item3.5.3 3 3.00 5.00 4.0000 1.00000
item3.5.4 3 5.00 5.00 5.0000 .00000
item3.5.5 3 4.00 5.00 4.6667 57735
item3.5.6 3 4.00 5.00 4.6667 57735
item3.5.7 3 4.00 5.00 4.6667 57735
item3.5.8 3 4.00 5.00 4.6667 57735
item3.5.9 3 4.00 5.00 4.6667 57735
item3.5.10 3 4.00 5.00 4.6667 57735
item3.6 3 4.00 5.00 4.3333 57735
item3.7 3 4.00 5.00 4.3333 57735
itemd.1 3 4.00 5.00 4.3333 57735
itemd.2 3 4.00 5.00 4.3333 57735
item4.3.1 3 4.00 5.00 4.6667 57735
itemd.3.2 3 4.00 5.00 4.3333 57735
itemd.3.3 3 4.00 5.00 4.3333 57735
itemd.3.4 3 4.00 5.00 4.6667 57735
itemd.3.5 3 4.00 5.00 4.6667 57735
itemd.d4 3 4.00 5.00 4.3333 57735
Valid N (listwise) 3
Descriptives
[DataSet0] C:\Users\com\Documents\sﬁagamauﬁ1.sav
Descriptive Statistics
Minimum Maximum Mean Std. Deviation

total 3 4.04 5.00 4.5098 .48069
Valid N (listwise) 3
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fufl 5 maiauelassny +1 | 41| +1 | 43 | 100 | wwnzay
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The Locus of mid-tangent Points of Planar Curves
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ABSTRACT

In this project, we defined mid-tangent point with respect to a fixed point X
and a tangent at a point P on planar curve C as a point on the tangent that is
equidistant from X and P. We studied the locus of mid-tangent points of conic
sections. We found that the locus-of mid-tangent points of most conic sections are
non-linear curves. However, we observed and proved by using Euclidean geometry
that the locus of mid-tangent points of circle is straight lines. The mapping defined
by mid-tangent points was studied further. The similarity between a mid-tangent
projection and a stereographic projection was displayed as a one - to - one
correspondence function. We also-extended the concept of mid-tangent points to
three-dimensional space and found that the similarity with the stereographic
projection was retained in higher dimensions. Finally, we applied the locus of mid-
tangent points of a sphere to create any specified region; e.g., creating map of

Thailand.

Keywords: mid-tangent point, Locus, mid-tangent projection, stereographic

projectio
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,' MOTIVATION &

tangent line of C through Y

planar curve (C)

point of tangency (Y)

Z
fixed point () @ I “ Mid-tangent point (Py¢)

{/ /DEFINITIONS &

B

Tangent Line C

Mid-tangent point

Definition: Let C be a curve on

Euclidean plane. For a fixed point

X on the plane, a Mid-tangent

point of C with respectto X is a

point Pyt on a line tangent to C

which is equidistance from X and

the point of tangency. If P is the | e e e e - - > p
point of tangency, we call Pt a 7

Mid-tangent point associated to P.
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Step 1: Constructing the loci i
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The proof for circles Wiy

The proof with Euclidean’s geometry approach

From picture we get ZBDH=x° (External angle of triangle)
Give ZDAH=0° We get ZDHB'=x’+0°

But B G//DH Therefore ZDBH=x+0°-x°

So 2x°+20°=180° ¢
20°=180°-2x° o X | * 30 |
a°=90°-x°=y° ) S /
We get ZAAH+ZAAK=y +180°-y® *\ R .;/{
Therefore B ,A',C are on the same line = i +—7 X /

Stereographic projection

Locus of Mid-tangent points




/'/RESULTS 7]

Short conclusion via projection , ;R3 —> R2 |0)2(x,y,z) =(x,y)

O, (f.(P) =20, (f., (P)
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GeoGebra
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Stereographic projection

mid-tangent projection
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2/ The Locus of Mid-tangent
e 'X’ Points of Planar Curves

Saknarin Channark' and Supap Kirtsaeng’

1 Princess Chulabhorn Science High School Phetchaburi,
Cha-am, Phetchaburi, 76120, Thailand

7 Department of Mathematics ,Faculty of Science,
Silpakorn University, Nakhonpathom, 73000, Thailand
*kasidetch.book@gmail.com

In this project, we define mid-tangent point with respect to a fixed point X to be a point on a tangent of C which is equidistance to X and the point of tangency. We
study locus of mid-tangent points of curves obtained by conic sections. We found that the locus of mid-tangent points of most conic sections are non-linear curves.
However, We observed and proved that the locus of mid-tangent points of circle are straight line. The mapping defined by mid-tangent point is further studied. Similarity
between mid-tangent mapping and stereographic projection is discovered. We also extended the concept of mid-tangent point to three dimensional space and found that

tangent line of C through P

the similarity to the stereographic projection is retained in higher dimension.

INTRODUCTION
. dLet, c :e 2 ‘h"“"’i o Eucl?:ean plane. 'F°’ af = To construct the loci of various planar curves with respect to a given point.
e polntxons g 2 I -tange-nt PORIED = To determine the relationship between the coordinates of a mid-tangent
g it respect to s & PCIERs 0lf 3 e gt oint and the coordinates of its associated point of tangen
to C which is equidistance from X and the point P , ; p '8 o
= To study maps defined by mid-tangent points of a circle and a sphere and
fixed point 00 @ ,' | "Mdangent point By compare the maps with stereographic projections.

planar curve (©)

point of tangency (°)

of tangency. If P is the point of tangency, we call
P @ mid-tangent point associated to P.

METHODS RESULTS AND DISCUSSION

Mid-tangent
point of circle

Locus from circle

0 Proved that the locus of mid-tangent points
of acircle is a line.

projection;: R? — R |0, (xy)=x
w,(((P)) =20, ((.(P))

= l

oneto-one  [orojection wy: R® — R |w,(Xy.2)=(xy)
conespondenc w3(1,(P))=20,(6.(P))
0

/Q\

APPLICATION =
o

Sterecgraghic projection

0 Compared the coordinates and properties of
mapping between mid-tangent points of circle and

sphere with stereographic projection.

CONCLUSIONS

Both the mappings by mid-tangent point and the stereographic projections are one-to-one || Ron Larson. (2007). Precalculus. Books/Cole, Cengage Learning.
correspondence with the same domain and range. In 2D, they map a circle minus a point to a line. While in John Thomas. (2001). Thomas’ Calculus. Pearson Education Indochina.
3D, they map a sphere minus a point to a plane. The last coordinates of the images of the two maps are the || A Steers. (1959). The study of map projections.
same. For the remaining coordinates, those of the stereographic projections are twice in magnitude of those University Of Loridof Bress LTD.

of the mid-tangent projections. Mid-tangent projections can be one of definition of stereographic projections. s %ﬁ:gﬁ:ﬁ: (198Map Projection a refer=nSiEii
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