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ABSTRACT

This documentary research aimed to analyze and synthesize the structures of
applied mathematics courses offered in eight mathematics-focused Magnet Schools in
the United States in order to develop a conceptual framework for designing an applied
mathematics curriculum for upper secondary education in Thailand. The research data
were collected through an in-depth document analysis of course catalogs, curriculum
frameworks, and course descriptions from the selected schools. Content analysis and
systematic categorization were employed, while the trustworthiness of the synthesized
findings was verified by experts in curriculum studies and mathematics education.

The findings revealed that applied mathematics courses in Magnet Schools
could be systematically categorized into three major clusters: 1) the Pure Mathematics
Cluster, 2) the Mathematics—STEM/STEAM Integration Cluster, and 3) the Applied and
Interdisciplinary Mathematics Cluster. These findings led to the development of the
“Applied Mathematics Tri-Cluster Model” as a comprehensive conceptual framework
for curriculum design. In addition, the spiral organization of courses across grade levels
reflected an educational trend that may promote students’ analytical thinking,
problem-solving abilities, and the application of mathematics in real-world contexts.
The findings also provide both policy-level and practical implications for the
development of applied mathematics curricula in specialized and general upper

secondary schools in Thailand.

Keywords: Magnet school, Applied mathematics, Curriculum synthesis,

STEM/STEAM, Tri-cluster model
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ﬂaimmam'ﬁu%qwél,t,az%uga (Pure and Advanced Mathematics Cluster) G?fqajaﬂ’wm‘ﬁugm
NANAFARSTITIRNLATAUAMTIUINTTTY WU waaadd NuAdadady adnmians
Luisioios uaznisfigaunisadinmans 2) nqy B adinAansysannis STEM/STEAM
(Mathematics—STEM/STEAM Integration Clusten) & ¢+ un15.7 eulesad nenans fu
ngrmand wnalulad wazdenTsy M1UAINITUNITATINUUUTIABY AITATUIULTS
ABNNINBS WAENTIATIENTRYA kae 3) Ngu C AdlnFNERSUTEENARNDITNLALAVINGINTS
(Applied and Interdisciplinary Mathematics Cluster) Gﬁlm"&ﬂﬂiﬂizqﬂm%’ﬂﬁmmaméfﬁu
UTUNLANITMALHUNNDINANIEATY 19U ANAAIEATNITIIY NTIATIERYoYaLTeAR
adinmansaondaonssy uazdaussiviitowiu lnevdngudssydntuannisnszans
YaaUsEINEITIAdarmansUssenduas IuiuelInadaansussendnuadaines
91nl59158U Magnet 7 8 whe fawanslumseit 12 waz Applied Mathematics Tri-Cluster

Model AIWEAININA 2
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FIUIY 8 LiAd

ARALIDTIILIY unulsusey  Sovay F08 1991837
Pure & Advanced 8 100.00 AP Calculus, Linear Algebra,
Mathematics Cluster Multivariable Calculus
Mathematics—STEM/STEAM 7 87.50 Engineering Mathematics,
Integration Cluster Computational Mathematics,

Robotics Mathematics

Applied and Interdisciplinary 6 75.00 Financial Mathematics, Applied
Mathematics Cluster Statistics, Mathematical Modeling
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33U 214 100.00
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Curriculum framework 99415313814 Magnet W 8 Wi4 iauﬂgﬂ?:u 214 519391 lagnuan
s1e3vlungy Pure & Advanced Mathematics fi$1uauanniign Antdufesay 43.00 ves
iﬂaiﬂﬂﬁgmm FOIB9UT D ﬂeju Mathematics—STEM/STEAM Integration LLazﬂfju Applied
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Cluster A: Cluster B:
Pure & Advanced Mathematics Mathematics-STEM/STEAM integ.

 Pre-Calculus

» Computational Mathematics
- el Applied Mathematics N © Datascience
® Linear Algebra Magnet Program ® Engineering Math
® Discrete Mathematics (AMMP) © Modeling
® Proof

Cluster C:
Applied & Interdisciplinary Mathematics

e Financial Math

o Sports Analytics
o Architecture Math
o Al/ML

AW 2 Applied Mathematics Tri-Cluster Model
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2. ANAToulETENI NG NIIWIY HANITELATISAT AU INgUII83 Y 9E
fimnugeulsudalasiaiiludnunzvesssuuedsiu lnenguadinmansuTaniwastuas

(3

yhnthidugiuminiddydmsunguysannns STEM/STEAM uaznguadinaiansussyns
Yauzfinguysannis STEM/STEAM WWeslsanguifunisuszgndsanfumansdu wazngu
ANAAEASUTEENALTDITNLALANINGINTYIBLETUATNAUNUIYVDIDIAAIUTHIUNT
e arundoslosdandnibesonsinunosdaruinnndamaniagaseLios s
A ladauuifaliauieniuaiuisalunisusegndld wavazvioun1sdanangns
TjainnaussauggiSousrauszuy

3. 3UWUUNISINEFUTI8IYILUY Spiral curriculum wan1333edanudn Tsaseu
Magnet d@aulugflduwafn Spiral curriculum Wunsevlunisdaadusieisndindans
Uszgndt TnoonuuuligiFoudunnnisiannaudiasinusiugiumsadaaanslussdy
duvesiseuAnuinoulats ntuisdes 1 vereveuivnveniemlugniadeulouuin
yandaenansiumansau uaznsUszgndldluaniumsnifidaududounntulussdudu
ﬁqqsﬁu ﬁauﬁ%ﬁwmiﬂﬁﬁaiﬁw%qu%"ama?mL%aiﬂiﬂmmwuqimmi (Capstone

project) lugsvngvamdngnsnuandluning 3

Cluster A Cluster B Cluster C.

Grade 12

® Capstone Project
® Real-World Problem Solving

Grade 11 E i 0" o Applied Calculus
= * Data Analysis

® Capstone Project
© Real-World Problem Solving

oundations
oo
e Mathematical Foundations

® Intro Modeling

Grade 10

Al 3 Spiral Curriculum Structure of Applied Mathematics (Grades 10-12)

4. MIWANIPADHLIAN MNNANITTANGULANITIATIERANNENTUSYDIT 18I

A98laWaun Applied Mathematics Tri-Cluster Model vl st unsaunulIRnd sszuudmsu

Xy

v v =

n1seanuwuuvangnsatinmansUssgndseaudseufnuineulate lumadenanias oy
LUIAANITTANANGATVRILTUTEU Magnet T aWaIu LT oulilnaaus \Jangud

AyEnsalumMIyINstumans wasiinvenisussendldndinaansluuiunas
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N33 venaIsAsilidingUssasdiiodunsieilasasnelvndaaians
Uszyndvadlseiou Magnet muadinAnanslulssinaansgalaiing 91uu 8 Wi nan153dy
dy Y @ 1 a = v 14 a a s ' 3
FlAiuan 15958u Magnet din1sdalassasneseiviadiamansegisluszuu lagaiuise
Fuunsedvesniluaungundn laun nguadinenansuiansuasiugs nauadinaans
Y3001A15 STEM/STEAM wagnguadina1ansussyniids1dnuasaninginis geazyiou
LWIRANTITIANANGATNINRUNAS B 1UDE19T0UMY NIPUBIAANLT NTYTAINITTINAIERT
wazn1suszendlgluuiunlanass

wena1nil wan1s3veduandiiiudn nisdmaisusiedviluanwuy Spiral
curriculum JunumdAylun1TWAILIANTIaULAITAALTILATIZE N1SLATQYKY LaznIs
a Y a = Y a (7 6 1 Ya o Y .
SeuigednvesliTeulusrere1y nnan1sduasizriaenany §33ulawmun Applied
Mathematics Tri-Cluster Model 1l o1 unsaulwiIAn@essuudmsun1508nuuunangns

13 YY)

AdinFnansUszendseaudsendnwinaulats saunsaldiluwumndunisiaumanans
) v =

AmENe TEIYIReN visendnansanufny Iaeaadesiuusunmsfnuilneuasnisiaun

AMasPUluAMITIEN 21

aAUT1ENaA

namIdeimuilassaineinadnmaniussgndvodlsaiou Magnet anansnda
naueeniduauadawaindn Wun nduadinmaniuiavisuasdugs nduadinmansysnnnig
STEM/STEAM waznguadinenansusegndlieondnuasaninginis aeviouanuasuednis
peNUUUNANgAsTilaLaLAATENIIANENENM Mg E] MTYTAUINISTImans uaznng
Uszgndldluusunlanass eaenndesdunuiAnniseenuuundngnsidassuy (Systems
approach) fiuemdngnsidusshsmesesdvsznouiidoslesiusg1ainnumneg (Oliva, 2009)

nslianuddytunguadamansuigniuastugsludndiugagaagiouunuim
vosiugudmguiluguslasasamdnvesusunsa Magnet fuadnenans Seaonndos
AULUIAANITAINUAYAL IUN8LTITVIN5V04 Tyler (2013) WazuulAn Spiral curriculum
294 Bruner (1977) ﬁ'Lauaslﬁ;g”ﬁauié’ﬁ‘%auiumﬁmﬁwﬁm%wiuigﬁuﬁﬁﬂLLazéz?'Uéé’faumm?Tu
pagsudud

Tuvauzifeniu MsusngueanguAtinmansysannig STEM/STEAM TulsaSeudiu
TngjaviounuilifiwesmseonuuundngnssiuadefijaiaugSouliaursadonlssnug

'
Y
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ANITTUN 21 LLasLLmﬁmﬂﬁﬁ’@umamiaw@ﬁaumm OECD Learning Compass 2030
(Organisation for Economic Co-operation and Development (OECD), 2019)
Nan15338 T ITIANIN nuedinenaniUssgndideondnuazanineinsiiunuy

o w

d@fglunsonlospalamans AULdUN11TNLazUTUNIANTTI U 115U TAINTIN WAL
Ingnsdeya Feaennnadnulalauaved National Coundil of Teachers of Mathematics
Y L7 (% a s (% L% = A (% a a
MmuumMsiuvanansadinaansseauliseudnunwenlesivlymuazuunass (NCTM,
2020)

11 NIU TN UNSNENTUNUNANNTANITUINUFIU WA 2551 (USUUTe w.a.

] P = v P oy & =i Y o

2560) Aziiulain arsgn1siieuivedveilasaienuguianinsnseesunsHmLILLINIG

v

fFananlaegwdd (@andudnasunisaauinendians wazwmealulad, 2560) ag19lsAnny

Y

[
av A

nan1533edbiviulanialunissesenanlasadtudulugnisdangusieiviuazidumnig
n1sseusidnauduludnvasieatu Tri-Cluster Model Ingliddndudosudsuwdas
MANgATHNUNANTITEUY winusiduniswaulusunsuemizninieldnsaundngnsiiu

AabaEnIlumMIS199 3

d' dll 1% a a 3 ¢ = o o
sl 3 adeuledlassadenednademansuszandainlsaseu Magnet fundngns

WAUNANNTANYITUNLGIUW WA, 2551 (USuUsa w.a. 2560)

NANIIEIVIN ANYULIIEIN #158/4M3F U Usziiiu
Tri-Cluster Model  Tulsai3eu Magnet lundngasununans 2551 IRISHALLALLRY
(UTuUss 2560)

Cluster A: Calculus, Linear a5t 1 Swounasiivedln  wdngeslnedady
Pure & Advanced Algebra, Discrete aseil 2 MsiauazisIAGn izﬁuﬁugm
Mathematics Mathematics, a5t 3 afAuazainazdy mmw%w%uqa
Mathematical Proof WazANTEUARANA Walaseaing
wagnIiga
Cluster B: Mathematical aseil 1 Sutunaiivadn NSYIUINIG
Mathematics— Modeling, asedl 2 mytauazisnegn  Selidusedn
STEM/STEAM Computational anseil 3 adfuazanuinnady e nelasadna
Integration Math, Data Science, URTANTEUARANH IV NTITZUU

Engineering Math
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NANsIEIVIN ANYUEIIEIN #158/4M3F U Usziiiu
Tri-Cluster Model  Tulsai3au Magnet Tundngasununang 2551 e
(USuuse 2560) NI
Cluster C: Financial ansedl 1 Sunulaziivadn gelaifisredan
Applied & Mathematics, a5yl 2 Mmstonavisnedn  Adindnans
Interdisciplinary ~ Sports Analytics, ansedl 3 adfuazauninasdy UseenAdeeTn
Mathematics Architecture Math, WAZESTLARRGA ag199maulu
Al/ML NANGATUNUNANS

= DA v a a 13 ¢ =
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o v
v A
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13 a
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nangniadinmansUssyndidalasassdmsulsassuanisnanaslsuioudseudnw
noulanglulszinalve

lngagy wan1s3deatdiuaywin “Applied Mathematics Tri-Cluster Model” @115
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Jordusuuy
1. Yadusnuranmsiselunded
1.1 Benssuun 3 pdawmedsed wesnnan1sisenuinlasiadieseivn
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1.2 1593Anud A guesnsysuInstiumans nannsisefinuinseivings
Mathematics-STEM/STEAM Integration Us1nnlulseis sudaulng) 41815t uaiiuddy
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nsifendetifunisitedaenaslnglétoyaanivleduasionansasise
voslsai3ou Magnet winiu Jedslsififoyannisdunaduiou nsdunivalaguasiniou
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2.1 mMswautkaznaasldndnansAuwuy Applied Mathematics Magnet
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