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ABSTRACT
The researcher has developed the graphical user interface for online learning in polar coordinate system.
The research has compared the learning achievement of the experimental group by using graphical user
interface in polar coordinate system and the control group by using traditional method. Furthermore, the
study has also investigated the students’ opinions by using graphical user interface in polar coordinate
system. The sample group consisted of students who enrolled in Engineering Mathematics course in the first
semester of the 2021 academic year in Valaya Alongkorn Rajabhat University under the Royal Patronage,
Pathum Thani. The research was obtained by simple random sampling. The sample group was divided into
experimental and control groups. The research instruments consisted of the online learning lesson plans in
polar coordinate system, the graphical user interface about the another representation of a point in polar
coordinates, the polar-Cartesian coordinate conversion calculator and graphing polar equations, an
achievement test in polar coordinate system, and a survey questionnaire on opinions by using graphical user
interface in polar coordinate system. The statistical methods were used in data analysis : percentage, mean,
standard deviation, analysis of variance, and independent sample t-test. The research findings showed that
1) the graphical user interface for online leaming in polar coordinate system had been developed with the
quality at the highest level, 2) learning achievement of the experimental group by using the graphical user
interface had higher achievement than the control group by using traditional method at .05 significant level,

and 3) students who learned by using the graphical user interface were satisfied with a high level.
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2.1 JUMUUNSUARIHANAINNZEY 4.40 0.55
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3. prunnsanlunsldnuresssuu
3.1 szuufimuaznanuazdiesenslidany 4.60 0.55
3.2 izuuﬁymmamizmamauaxagﬂwalﬁgm&aumu&h 5.00 0.00
3.3 syuuildenndesfumnudesmsiziluldo 4.60 0.55
3.4 syuUiTeswsALazanlunsUsEINaNa 4.80 0.45
3.5 syuuifiisslovimnzaniiasianldouldese 4.80 0.45
39U 4,76 0.40
ANV ANA 4.53 0.48

Nan1TIAs TR ByaRzLLUAB B U BULAT AT ouvR i EuTLdungunaasuaznaunIUAL MuA1RABuAS
dnudsavunnsgu uanslddmaned 2 Famui nguenuesiiazuuuaeuneudsulneiademnniingumaass luvay
AngunmassnziuuasundaFoulnsindsinninguauay iefiasanazuuuadsszinnsaeuneuoulay
vdauFouvesfiFoulunsazngu wui nguneassiinzuuuaeulneindefu 8.85 Jageniingueuauiiiazuuuaoy
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A13197 2 Han1TBRTIERleyarsILUARURBUSBuLATHE LSBT sBuT dungunnansuaznguAIUAY

ngu ATLUUERU Aade drudsauunnasgiu
NGNNARD AZLUUABUNBUIS Y 2.77 1.42
AZWUUABUVETEY 14.92 2.29
azuuuaoulngiads 8.85 1.84
NENAIUAL AZWUUABUNBUIS Y 3.00 1.53
AZWUUABUVETEY 9.92 1.80
azuuuaoulngiads 6.46 1.65

HANTIATIAABUNITHANKAIRINUIIz T uve oyarzuuudeulneisvengunaasuaznauaiuny tagldns
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H, tufe Yeyaiinsuanuasuni
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Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
ﬂzLLuuaa‘UIﬂEJLaﬁaﬂzJa&ﬂa:mwﬂaa& .181 13 .200* 964 13 .809
azuuuAeUlnslRAsvRINGUAIUAN 139 13 .200% 948 13 573

a. Lilliefors Significance Correction

* This is a lower bound of the true significance.
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nadeuTikuUNaudasy wandldnmisned 4 anmsiesgianuulsuniureloyanzwuudeulnulnfsraingunaaes
wagnguaIuay wud fanaudiasidu 565 FannniiAssAuteddny .05 Fsweusvanufgiu H, dufe A

wUsunuresnzuuugouvesiseuniungunaasuasnguaisuauiianiniu dmsunsnadeuiivuungudassy wudn den
amtazily 001 FadeeninArseAuileddny .05 Jeufiasanufigiu H, Jufe Aladeresnzuuudeulaeinieves

Pl '

giieuiidunquueassdiruinnitnguaiuan na1ilddn nadugrsnenisdeuvesiisousesssuuiinadetalagly

¥ '

drusioUszarunindinduldaInIisn1saeuLuUUng agelitedAysata .05

Y Y

A13197 4 nansSeuiisuradugrsnianisseudessruuiiadaivesseuiidunguveassuaznguniuny

Levene’s Test for
Equality of t-test for Equality of Means
Variances
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df : . . .
(2-tailed) |Difference | Difference Difference
Lower Upper
AzUUEDU  Equal variances
4 341 .565 -3.476 24 .002 -2.38462 .68605 -3.80055 | -.96868
lolady  assumed
Equal variances
-3.476 | 23.721 .002 -2.38462 .68605 -3.80143 | -.96780
not assumed

HANTIRTEiteyaTiAuARveSeuiidenslddiureUssauniindudly merisevay Anade wazdudeauuy

1msgu uandldiannsnedl 5 wagn1sedt 6 Jauandiidiui §Eoeuidnslddusoyssarunsiinfudlddwingidu
wAme S99 9 A ndiavun 13 au Andudosar 69.23 laeldulFeuiidnwegluauiiviuanmseinduay
Vusus $1uau 6 AU wazanrivimnssueiena $1u 7 au Andufesay 46.15 uay 53.85 Aud1dy uazfiFous
vinuadsennslddusouszaunsfinfuglilunmsweglussdivann sededs 6.8 (@udsauunnsgi 0.45)
Tnevimuafisunisldnuiidadeuniign fo 4.60 (@uidssuuinasgiy 0.45) sesasn fie ruaRsugULUUNS
hiaue feeds 4.43 (Gudsavuinnsgiu 0.47) wazTiauaRcuilen fiduady 4.42 (drudeaiuuannsgi 0.47)
AUEAY

M15199 5 deyamiluvesiiseu

518N13 A1y Sovaz

LW Eitd) 9 69.23
VAN 4 30.77

37 13 100.00

a1uin wanmselinduazyueud 6 46.15
Jrnnssuieiedna 7 53.85

374 13 100.00
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M13199 6 HanTiAT1EleyaTiruARvedisunlienslddiuseUssaunsiindudly

318n15Us21 Anade drudsauunnsgiu
1. Fuidom
1.1 feuaenadostuiiomidesszuuitnbeds 4.54 0.52
1.2 fimwaseungu AsUIY uasismarensSeudessruuiiiabeda 4.38 0.51
1.3 fenudermdlademFosssuuiitadetuiniy 4.46 0.52
1.4 ansathlUliussleniienmsSeudesszuuiitaded 4.38 0.51
1.5 ansnsmiluussgndldiuidomidosdu 9 1§ 4.31 0.48
37U 4.42 0.47
2. funsigdanu
2.1 fenuwngalunisldanu ldnuhelidudou 4.62 0.51
2.2 fnnugnesusduglunisussaiana 4.77 0.44
2.3 TANUMINZANTRIIBNYT WA UAZFLUNITUARING 4.54 0.52
2.4 ansafnu3ldlacemnues 4.62 0.51
2.5 twdrnsenuazmniunssnawernmanslussuuiitadeds 4.46 0.52
374U 4.60 0.45
3. suguuuunsiaue
3.1 Yunauazninvelinnudaiau 4.31 0.48
3.2 Wswnsuanuihaula faganisldau 4.46 0.52
3.3 AU gAY UL uUMIInEeun AL taa 4.38 0.51
3.4 ANUANAATDIBIAUTLNBUAN 9 VUMD 4.54 0.52
3.5 nywliiddumenuuaziinnudniu 4.46 0.52
373U 4.43 0.47
AMTITIANA 4.48 0.45

5. d5Uuazadusnenan1side
dseussauniinduglddmiumsseumsaeuseulaunegiviadinmansismnssy Fosssuuiifindenn fimuiy
fpaunmnsldnulunmsmeglussdvinniian Insussiiusunmsaulunsldnuesszuuiidademniian Jaisal
1#4 dawsevssanuna@indugléfiadrsduannsni g wnesuannanlussuufidadsilfesugniowuass
Usednnam nnsiesiendeyanviuuaaunouwTeulasnaussuvaslssulunguvaaewagnauAIuAY Nun
pzuuudeUneudsulnsndsvessannguiialndifesiu uniefinnsanasuunaeundsFeulneinde wuin ngu
npapsfinzuuuasundadsulasiade 14.92 Fannninguaiuauifiasuuuaeundsdoulasiade 9.92 Tansaildin
Azunuanundasoulnsindeveriaeinguiuandeiu dodsuieunadugrineniaSouresiFeuisassndalag
TazuuuadsssninazuuuasuiouFoulasvdaiou semaedeuiinuungudasy wui weduguinanisSeures
gFouiifungumaassiiinislidwsouszanunsilndudldmugiunsifounisasunuudnd ganinnguniuaudilasu
MITn1siSeunsaeusuuUnffesesufien egdivedfyn1eadiv .05 Fiaenadosiuiuideves Charoensuk
(2013), Surpare et al. (2016, pp. 1-13), Surpare and Seetao (2016, pp. 275-280), Porncharoen (2016) and
Yonwilad (2016, pp. 1-7) uaﬂmﬂﬁ;ﬁﬁau Adungunmaesiiviruaisenslidudeuszaunsiindugldegluszduann
Fadulunmauudgruiidiuely filuguiesueli nsldadeuszanunaiindugldaugiunisdnnisiseuns
gounuuUnd Meligiseuldvaasmdmeunarasivaeudmeulimenuies aunsadunawaziugnsmivaunisly
ssuuRadetald il Foudiaruaulaanssiototutoniaioudiulu aesdostuunauves (Phoodee, 2020,
pp. 190-199) findn edesdiondviadivhulilunisdanisseuimendnemansannsoaduayul S ouldinsSous
paBANAILAZANINTARANIFNIANYDIR U AFLT AANsEousTusiase finsandilunisiFeuifonuuuasdl
ANAANANIAIYTA (Digital Intelligence Quotient: DQ) FamsnzaufunsianisiBoumsaounuuesularflugafifing

LﬂﬁauLLﬂaqiﬂzjﬂ’;mUﬂmwﬂ (New normal)

20



m¥nil ngvians | 2565
NIANIATAEANTYNEIMNTIN TN 21 adud 1 FeuunTIAg - lwiey

aslé dasevssaunmfindud i msunsFeunsaouseulaviseinedamansimnsy Fesszuuiitaiden
fimutudigunimmslfnuegluseduinniian asnsadiesinemnuazanliiiounumuionuasfnu§oRld
feauies wazdadieRmunszfunadugninianiniouvesdifeuisinislidiuseuszarunsiinfugldmugiv
nsdan1sSeunisaeunuulnd fiFeuiiiruaisenislidudeussaunsfinfudldogluseduun dmsudon
srumsldanu uazduguuuunaiiaue shlvgiouianuaule nszfeTesuiiosniviBous sevonmnuaanisi
adinmans wazannsathanuiildluvssgndluiseduveneinduiiieadesls

6. Ualauauue

nsdansdeunisaeuFessruuiitadetaiinslidusousraunsfindudldsuiunsdsunisaeunuuund
dwalifiFouinnsGoudifintu asnsonumumnusldfenuies duiudanunsnihdudeUssaunaiintuglily
UsgneunsiisunisaeuiFessruuiidaiednluniaoudeluld dwsumsidendiielumstinisimundusioyszay
niinfudldludosdu 4 veseinednmansimnssufuy eldiouAnanunssiotedu aulanaifeu
aunsanumuionuasiinu FURIEFeaues FumnzaniunsianaFounisaeunuuesulaflugaiifimandsuidag
lugaruunilid
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