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answaveuunlNdinareamauURnssiUssvinanfumiiedsmiuvezanamnssuunsiuUau
Influence of Burning Temperature on Tiles Properties Made from Clay Combined with
Palm Oil Industry Waste
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vprgnamnssuthiuduiidununnuasivanuaseiia viliAsdgmlumsiansuasdssarodwindon
fatduauitedfaiesdingrn Suldud Aurend ihnduiitu wasiduloundu inldndnnssdessuiuiunien
Tnefnuniadvsnavesgamgiunildsuardenmamnifnasdes lunsAnulddunames Aumiles : furend : idurdu
duletnda Wity 58 ¢ 20 ¢ 20 : 2 (9% Taethwin) Sndusuiiunszidosiiennudu 110 bar warldgamafivn 1,000
1,100 wae 1,200 °C aruantinszidosinnsanludunisgaduh aramuiniuy anufumiuusing wagn1svndaids
fiudl SutiadsaunisannesdmiurusnnUdsunasauandinssdes wansfnwmudi gUNNININANTENY
renniantinszes Insnaruiumuussnaldfunanssnusnnilgauasanunuiwiuldfunanssnutiosign Anauoh
nsndesgnuivusaiesanmadsunvadlassaiunmeluresnsudeadoguuafinnfiuty figumafien 1,200 °C
annsandnnszidesiifinuantiaenndosmmmunsgiundnfusignainnssy aunisanaosluguuuy Polynomial
annsnvienuaiinssdesiAsundadlunugamgiwldosned

AdAsy: nszilad, vevaramnTsuusiuUIAY, AuaudRnsiUes, aunisonney

Abstract

Palm oil industry waste have enormous amounts and various types which cause the problem for
management and affect the environment. Therefore, this research used these wastes, i.e. spent bleaching earth,
oil palm ash, and palm fiber to produce the tile combined with clay. The influence of burning temperature (T)
on tile properties were investigated. The proportion of clay : spent bleaching earth : palm ash : palm fiber was
58 :20: 20 : 2 (% by weight). This mixture was compressed into tile with pressure about 110 bar and burned
at temperature of 1,000 1,100 and 1,200°C. Tile properties were considered in terms of water absorption (W),
compressive force resistance (CF), density (D) and area contraction (AC) including created the regression
equation for changed tile properties prediction. Results showed the burning temperature effected tile
properties; the CF and D got the maximum and minimum effects, respectively. Tile properties were improved
due to the changed inside structure when the burning temperature increased. The burning temperature of
1,200°C can produce the tile with its properties corresponded with Thai industrial standard. The regression
equation in polynomial form can excellently predict the tile properties which varied with the burning
temperature.

Keywords: Tile, Palm oil industry wastes, Tile properties, Regression equations
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1. uni

finguwauundadninuliduiiddyresaald Tunssuiunisuwdssuinduhiuduisuddunelian
yopimdefiannnevatssia Téun funend dletrdy uasdrduthifu Gudu Aurendgrldlunisfdad woals
afin wagenamierluinguundy Wesnniiguantfmduigaduiia (1] Tnefimsussduiasifunenfudofiannni
2,000,000 §fu TINNTEVILNITKATI NG ReneuaLpwanuFasmIUslaniufitluomana (2] idUrdaingi
HuverimdoisiiAnanmasnmnuesmaudy Suldun neaiidu dule wesnsmstrduan ieldifudemadsiy
nfferdinlothaelulssnu Favuidszina 5% (nedmidn) vesninvemaudumaidasgniudsufulidndinis
wlonsl [3] dawalfiTunandrunduisfumdeiisgedis 296,000 dusted (4] lurasiivesmdofissmandulelida
111N 7,000,000 Fiu LRATLTIIINNTEUINNSHERTSuUdRLaE TNz UgnUduthgy (5] vzUTanamnang
Ludwﬁgﬂﬁﬁmﬁqﬁ%miﬂmau S’ﬁqﬁa’lﬁtﬁmﬁﬂ%ﬂhaﬁqaﬁiarﬁﬁizﬂauﬁf\]miﬂfwﬁumﬁuLLazﬁa‘LﬁLﬁm{]zym?ﬁLmé’au [6]

Haguuldinsthaeevioimyanumdensnliusslsnidonisihuwandutagioasns wu aeundn Trues
uosn 93 waznsziies [1, 3,5, 7] mﬂmiéﬁmmuiﬁawuiwLé’wma’uﬁwﬁugﬂﬁmﬂ*ﬂua’wwauﬁm%umiwaméguﬁaﬂ
denaunudiunavesdiuud Tnsgnihaldludiunasssana 20-60% (agtmiin) Fansiuturesiinaidiuida
ihifuludunandwalfnufiuniuusinavesdgudenanas uwidiasdaamuniuuaznisgaduiiegluin ms
1RSI ASTM C55-11 [8] Tumzdiunlandgminldludunaudmiunannssdosninionaumulefanauddumgd
ylildnssdosynisiifinuudaussiaisuniiunssdesyniotly uasdloulfiludunanlunsnanslu
dnau 200 (astmiin) ililddgiifenuudausadnaguasiimmagaiimhguiesnngesiumelulassai (7]
uennidulounduuazidulovsningnlfidutanatuusdundnsuifuuiuanssdounmdn dwalininsusi
ANLUILLLARALAL AN TR UTUNNSUARTRLE AU [9, 10] NasATesena i siuLandliiiuitvesmaeisan
gaavnsstdulddidnennansatulisslomilunsidntanneatn dsastsandgmiluntsdanisvesiay
PanuanMysedundon

nssidondutanieataguuuunisiifimainfaqudefanlfiludunaniionauunslifiunien weswin
fumiusirliauudussiomnsndes uiduniendinimadigs ildnssdonfanisuanin fafufeindusy
ﬂszLﬁaqmﬂﬁumﬁm%wﬁui’amﬁmﬁu [11] ﬂaﬁwﬁaﬁéma@iaﬂmmwmaqnimﬁaaﬁaqmmﬁﬂmm Falneyillagld
gumgilunismnszidosiaud 900°C Fuldiielildnsnidosiifinnuudouss (12) msfnwinamnssdeddudas
gaumgfl 1,000-1,130°C nudnswnilgamgil 1,100°C azvilildnszsdosiiianuiumuusinageuasiinisgaduds
Ustanad 0.36% [13] uenniifanuhauudusadnavesnszdesyniiannagnuiulsliftudensfiugungd
3 [14] ludaqiuldfinsiraunisannssunldlunsinunagyinunedvsnavesiiadosne idmansynusonuanta
nslfnumesnsados (15 oglsinmudanndeyansinviieafunansenuvesgumglimsuniidwaronuaives
wanfusinazdosiinananuszgranssnisulidy mailufmsaisaumaiiovhueranssnuiifstu

ﬁﬂﬁfuiuaﬂu%ﬂﬁﬁﬁﬂm5ﬂ§w%wamaaqmmﬁmezLﬁaﬂﬁﬁma@iaﬂmauﬁﬁmmﬂizLﬁaaﬁwammﬂﬁumﬁm
ity Austend Wiletrdy wasidhiduthiu TnefinsanauaniFludunisgafuh ey enufuniuess
A wagNITARLF L ﬁauﬁg&a%qaumﬁLﬁaﬁwmsJmsLU%‘Iauu,ﬂmﬂmauﬁaﬁuaqﬂixLﬁaﬂu‘daqqmmﬁﬁﬁwmﬁﬂm
fananisdnuildnnamuiteannsmilulfiduuamdunsienldonmgiininmnnssidouiiondnnszidedl i
auautifimnzanson i luldu sawieansoldduuumiunsianisvesgaannssuthiuundudienis
thanldusslevtinazadroyandiag
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2. FBnsfnen

2.1 Msn3eNIngau

Fosdeungiulunsuannsudos nehunduhiuldinnnuisnaigramnssutiuldy S (uandly
Figure 1a) Auwndlealasuinainusendudansoa Juiuesa AMasUwus 91 (Aeuanslu Figure 1b) Aunenduazidu
Teurdalunnuisngunsgaanssudiiundy S Gvmew) Faanddu Figure 10) warlasTagAviaungniinun
frusndsaontu suuisaneutu uaviedudes (Fuwiler Auend uandiduthifugnuages uleundugndy
goglvidanugnuduloyszinm 15 mm) wazthinsoufonzunsaued 29 vurn 20 Mesh Litefnuunn (Funies fu
weonduaziddutidugndalivunaduiugusnandldiu 1 mm)

Figure 1 Raw materials a) oil palm ash, b) clay, c) spent bleaching earth, and d) palm fiber.

2.2 madatugunsnias

thingiu Euwies fuend Whdrduhiiy uasduleundy) swautuiuasagnadndunadlidndu Tneld
dhunanes Aol : furlend : éundn : duleundu ity 58 1 20 : 20 : 2 (% Tnevwiin) esanidudiunand
TUsinatanudeiunniignuazannsadatusudunssdedd vnduidunaudandnulduwifainszdouiiosn
JugUifunsadosun n$1s x 812 x 11 WA 100 mm x 100 mm x 9 mm Tagldarnudulunisdaniiiy 110 bar
ihnssdosiiiunisdntugulveulannudu niufahnsadedumnlunien Glunsinuildeamgivnnsudes
1,000 1,100 wag 1,200°C wnseibeadunan 2 $alus didetanseitesiindnld (Fauandly Figure 2) lUnngou
AavaNURALEUANY

Figure 2 Tile made from clay combined with oil palm ash, spent bleaching earth, and palm fiber.

2.3 nflsﬁnﬂaauqmamﬁﬁwaanimﬁyﬂa

fegrensudesgnimnaeunmautd Tngliisnsmaaoumnnasgiundnfusignamnssy wen. 2398
waz weon. 2508) [16] ﬂmamﬁ@iué’mmi@m%’mﬁwUizl,ﬁumﬂﬁmﬁﬂﬁm?{auwaﬂw'eNﬂizLﬁauﬁaqmﬂmi@ﬂ%mﬁﬂ
(Wawansly Figure 3a) mnudumuusenaUsziiuannanuansalunsiuussnavesiunsudounsstinssdondn
Asuann (Feuanslu Figure 3b) mumuntuyszfiudaedsnnstuiminudimsisusunsveuiunszibes
(muamﬂu Figure 3c) way gnsuaidafiuiivsufiuanituiivesnsadesiivdeuntadudessuiisuiuituiives
ﬂiuwaaﬂaumimmmum 100 mm x 100 mm (sauanslu Figure 3d) Namimaa‘umﬂmmimﬂmmmmaa
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@unsignlulsazn1snaaeud1edwmia dean. 2398 uag dan. 2508) uenanilduinisareninmendesganssa
Sanmnsau (Scanning electron microscope, SEM) Lﬁa@lmnﬁ%’wm&ﬂummﬂixLﬁad

a)

Figure 3 Testing qualities a) soaking clay tile in water for water absorption test, b) compressive force
resistance test, c) weight measurement for density determination, and d) dimension measurement for

evaluation of area contraction.

2.4 MIUTEIUENEINAVRRUNYINTNILAZNTATNANNTAANDY

'Sw%wammqmmﬁmnmWﬁénma@ia@mauﬂ’ammmmﬁmgﬂLLaméhwh Sum of square (P-value) A3835n13
A5 129inLUsUTIU (Analysis of variance, ANOVA) TngldTusunsa SPSS (fisysuiluddymiead o < 0.05) dunis
anaey (Regression equation) gnasisau Tngldmnudiniusseninuanifvesnsslosuargamainiawniildanua
nvnaes AmsadaTianldluniseluneravesruduiusTAnTuUsEneufe A Multiple correlation (R) {udnii
WaRafeAUANRUSTENINAIUUTAY (QUUNINISIHN) kazfuUsaNL (AnuaviRvesnsziies) Feen R dnlng 1 wanst
aunnsienliviligamgfinaunienuduiusfuauandivesnsydesifarsanun [15] a1 R-square (R) uansdis
dmiuanudfuldvesaunsiidenldfunanismaass Ssazdesdidlitiosndt 0.75 [17] wagen Standard error of
estimate uansisnnuamadounnmsldaunislumshuean ddunmsfinuiidenldauniaifies 2 jUuuuluusas
Qmamﬁa%dﬂiwﬁm fim @113 Polynomial [15] waz Exponential [18]
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3. HANSANYILAZNNTINTA]
3.1 anSwavesguulindenuauiRvansiUa

Table 1 Influence of burning temperature on tile properties.

Tile properties
W (%) SS CF (N) SS D (g/cm’) sS AC (%) SS

T(CO

1,000 32.55 + 1.98% 519.38 + 10.53° 1.29 + 0.06° 9.43 + 0.55°

1,100 834 +0.21° 1,185 58592 +249° 39590  1.41 +0.01° 0.412  22.56 + 0.00° 605

1,200 8.06 + 0.06° 681.00 + 4.05° 1.79 + 0.03¢ 29.16 + 0.48°

#PC Different superscripts in the same column are significantly different (p<0.05); W = Water absorption, CF = Compressive force
resistance, D = Density, AC = Area contraction, SS = Sum of squares (P-value), and T = Burning temperature.

5w%waﬁuaﬁqmuqﬁLmwﬁdﬂmasia@mauﬁ’aﬂixl,i‘jymﬁqLLamﬂu Table 1 ﬁwmiaﬂ?&mfwmﬂizLﬁanamma&mﬁ
HodA vLﬁ@QﬂJ%QﬁLN’]Lﬁ@J%ﬂQQﬂ’h 1,000°C Lﬁmmnmsl,mﬁqmmﬁ@ﬁﬂﬁaaﬁﬂszﬂaumduﬂﬁzLﬁauﬁmmswaau
Fdndumavenieutn dmalfiinnisdenUssaufuvestesitinelulasiadienszides neliAnnsanasves
sdaa’mLﬁ@&ﬂﬂﬂﬂﬂiLﬁuﬁﬁumaaqmuqﬁ (nswifosfiannumuiuiiufisdv) [19] LLaZﬁﬂiﬂéﬂﬂi@jﬂ“‘gﬂﬁ’]ﬁﬁ@aﬂ‘ﬂENLLN"L!
ngidoq [20] Taonszidoafirinisga@uninsngauiniu 8.06% figumgfivn 1,200°C Famu wen. 2508 ArMagATanin
G'fqﬂénfﬁ'@aﬂiuﬂa'msuLﬁaqﬁﬁﬁﬂmmm%mﬁwmuﬂaw (ﬁ@hmam%uﬁwaﬂiuﬁm 3-10%) ATAIUATUNIULIINAVDY
ﬂivL‘UEN;JmL‘wwuua&muuaammmmammmmwmem Fadunaseidouwnanmadenusvaunelulasiadiaves
nszilaq Wﬂ‘wﬂﬁvmammmumusm’mmu YenanimnudunuLsInaiiiutuenainiuainnisnesvesla
Anorthite Maqmil,qummqugamﬂ 1,100°C szNLWammnmaﬂwﬂqmmammmqna‘uaqmsmaa [14] lunsanwni
ﬂ‘jSL‘ﬁadﬁﬂhuﬂﬁLmﬁQﬂJWQﬁ 1,200°C mmimﬁmmuLLiaﬂmﬁ’Ulﬁumﬁqﬂ 681 N aamﬁmﬁ’uqmauﬁ’amaaﬂimﬁu@a
anu won. 2398 A munlinssifenisiinudiumuusnaldiinis 600 N lurasfiaumunuiuiidnfisiuedaed
toddyfunafiuturesgungiivn Ssonadesiuinisgeduthilanasuazeanuiunuusnafidistudiogungd
AT ImamwwmLLﬂumaaﬂivLﬁadﬁmaﬂuﬂm 1217 g/cm3IﬂﬁLﬁEJ\‘lﬁ’iJmmwu’]LLﬂu%@ﬁ@%LLa“ﬂi“LﬁmﬁNam
armmuvxlanma%mmau [2, 8] nszileafinsmadadeiug 9% wammmm 1,000°C miwmmmeuamquusmﬂmm
msmmwaqammmm Tneiimsnadaiududu 29% maammmmmmmﬂu 1,200°C nsnndavenszdoi
Wingy demalinsafosdinmumnuiuiingy QEL!MQJJLN’]ﬁﬂNaﬁ]@ﬂmﬁMUﬁl%@ﬂﬂiwLUENINW]‘NWJ’DJG]”I‘LJVINLLNﬂmﬂﬂ
flan Fauansenudn Sum of squares gean s85a%NAB ﬂ?i@ﬂ%u‘j’] nsTARATILT warATLULL ATUER

a)

Figure 4 SEM results of tile after burning at temperature of a) 1,000°C and b) 1,200°C.
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ANENY SEM (firndsene 200X) LLamﬂﬂiﬂa%’wmEfl,wumﬂi&ﬁawé’amﬂmﬁqmmﬁ 1,000°C Tdnwauzidu
NiDYNIATUIALENINESIINGUAY (Fuansly Figure da) Wilotfingamgiiinnain 1,000°C LUty 1,200°C ¥inls
ssAdsznounelunsudesdinsmasusandnduiedeatu (Fauandlu Figure ab) daalilasiadiensud ssdiaay
uhausafindy anmsodunuusenaldinntu faumuuiuiatu waslivesiunelulasasisanas dlinisgeda
thanas

3.2 anudunussendeaaunginisuazanauifavanseiias
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Figure 5 Relationship between burning temperature and a) water absorption, b) compressive force resistance,

c) density, and d) area contraction.

Table 2 Model summary for tile properties prediction

Model Equation R R’*  Standard error of estimate
Polynomial W = (0.0012T?) - (2.7537T) + 1590.2 0.99 0.99 1.15
Exponential W = (27891)e 007 088  0.77 0.36
Polynomial CF = (0.0014T?) - (2.3302T) + 1423.1 099 099 6.67
Exponential CF = (133.26)e"00147 099  0.99 0.01
Polynomial D = (10°T?) - (0.0276T) + 15.193 099 098 0.04
Exponential D = (0.2449)e%016T 0.95 0.90 0.05
Polynomial AC = (-0.0003T%) + (0.8168T) - 480.9 099 099 0.42
Exponential AC = (0.0368)e®0056T 095 091 0.17

W = Water absorption (%), CF = Compressive force resistance (N), D = Density (g/cm?), AC = Area contraction (%), and T = Burning

temperature (°C).
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awduitussgningumgiivnuasauantfvesnsuideduudasfugnuansisaunisanaes (Fauanduy
Figure 5 wag Table 2) aun1sannoelusuiuuvedaun1s Polynomial ausaaiaauduiussenineuvliniway
Anautivosnszilodldfiniaunisuuy Exponential Tnefin R figandlunnamautifiadsaudiniug egndlsfnu
WA R 299d1n15WUY Exponential agdndn widailen R luseiuiiseusulalutiaussunn 0.88-0.99 Faa1 R 910
aun13ita 2 sUuuuuansisaungaslunsthaldaseauduiusssrisgang lunuas anauifvesnsydos
ymsfine dethauniss 2 suuuusnaaduunltusisudeutunanmeassluynquantafiviinisine @
wanslu Figure 5) wuin aunsnnnesluguuuuvesauns Polynomial mnuidduldifunanisvaasanniign el
oAt R? fgelugag 0.98-0.99 Wlew3suiisuiuaunisluguuuy Exponential A1 R? Arndalugae 0.77-0.99
donAdoariuNanIsANYITB Souza et al. [15] Aisteaufiar REUszanal 0.83 dmuaunsannesluguiuuvedanns
Polynomial #l#viursengnisldauvesnssidesesiinyuids lunisfnwiiaunts Polynomial Wldlunsvitune
Auandinssdosdidiaruaaiaindousgluras 0.04-6.67 luvaefiannts Exponential fidnruaainndeusyludag
0.01-0.36 Tnglun1sviunemauiiunIuusInaseanns Polynomial uas Exponential TiA1auaaiaadousn
flgauageniian Wity 6.67 wag 0.01 mua G

4. a3y

gungiiuniidvnaronmantiveansuiesildiu mudumuusinaldsudvswannoumginisniuiniign
ssaane magaduth manedudeiuil uazanuruuy maiugumgfunthsusulsdasaiunglurensades
ylildnssdesiifinuandironndestuunsgrunanfurignamnsy ULUUTEsENNTT Polynomial wingaudmiy
thanlflunsvimneauaifvesnss desiiudsuntadunmugamnivg

5. AnfinssuusznA

Lo o °

YoV UANANIUUNALLLANTEIDUNANIIANNINTAINNTEUI NS NVAYUNILUATYANANA 9 TnguNT dmsy
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nmsswundeyaianuienludagiu vnnsdAnvinsduunnguunanuifeioludwddglunszuiunms
Uszgpivimsitenisidengnssnandiunzay lnomadansiumiesteya uaziiuuszsansawlunsinlulduese
A28n15%11 Feature Selection 518%14@@‘14 Weight by Chi Squared Statistic ag Weight by Information gain Tvka
AAugnFasgeaalun1sIIuNdIY Naive Bayes uaz Weight by Chi Squared Statistic 71 59.70% uazlddwsif
142 ¢ Fetunou Weight by Information gain ldednviies 52 ¢ LLaﬂﬁmmeﬂéfmﬁ 57.46% AT IUAUAIENI
4,412 @1 ﬁﬁwmmgﬂé{aa 61.94% n56ilald Feature Selection Lﬁalﬂﬁmmé’mwuLﬁaiﬁ?émﬁmwmmﬂiwu
Fwnsle

1Y

Addgy: nsduun, sulidndula, wdviug, Feature Selection

Abstract

Currently, data classification widely use in the case of manuscript grouping. Manuscript grouping is the
first process of the conference organization and to select the reviewer. Data mining techniques and Feature
Selection algorithm including Weight by Chi-Squared Statistic and Weight by Information gain can improve
performance in the real world. The results shown, Naive Bayes using Weight by Chi-Squared Statistic has
accuracy of 59.70% with feature 142 words. In Weight by Information gain, Naive Bayes has an accuracy of
57.46% with features 52 words. Both of Feature Selection algorithms can decrease feature from 4,412 words
and without Feature Selection case has an accuracy of 61.94%. Conclude, the research model can investigate

with conference system.

Keywords: Classification, Decision Tree, Naive Bayes, Feature Selection
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1. umin

nsduundeyaidenluilagiudmivmaiansiumilesdoyafifenldfuogisunivats winisuundeya
Wissethadien Wnefindnnsiugnilésuanuien W dulifadula uasnguiauingdurenud o1alianse
illFruasdldnunnuiomnisfiietuiudld isgnmaianiiedosdiomdand fonisif (word) snusnuazgnides
Tmhdunmdnuae (Feature) S1uausnn Tunsldnuatsenaiinanssnuludosmessszinanlumsusviana fiftuiy
mudaunadnaizvie tislildanugnies (Acturacy) fige dwuamdded thunemddeludiuves deuvana
undinge uaz ey lnzdnvesnwdinge Aldfunissuunangnsnandussianen weldlunsdnidenseu
UnAY (Reviewer) T3 LLagﬂfjmJawwmufié’ama'wﬁ?u ilefnwmuLuy (Model) dmiumsfausnunaniy
3o Tnensimuiliiuiissuuuimsdauenunanuidefannsoldnusildty Weannatlunmsuszanana uazasl
fanrmgnisvaansiuundsian §ideTadenlivdnnig Feature Selection Fetmindaduguuuuiiugnild
winadalunisinduladmiumsidonqudnvugniediinanenissuundoya dmiundnnis Feature Selection
;ﬁ%’ﬂ%m%iaaﬁaﬁa%y’umaﬁ%' Chi-Square tag Information gain Lﬁaam"wmuﬂmé’ﬂwmﬁhjaﬁ’%ﬂuﬁﬁmaﬁamﬁwLLuﬂ
nauvesuMANde emsthluimunldnuateiussuuvosnuussyinnis

ﬁm%"uﬂiz:ﬁﬁﬂmmuﬂszﬂ;u%wmim%ﬁd18ﬁwu%mmmam%mﬂiﬁﬂgﬁ 4 finquunAuLenAE@IVI AL
adinmand Tand 1l 23nen 9ad7Anen Aanndon nenisnenfiumed maluladarsauma n1sAnuiinermans
a515g/qunm Inssuiunisdausnunaanulaedeadneiansduszdluynavimiussyuuiionsuiedauen
uneAfeduitaesdannmstmunssavlnefifeuunaraludduusn Wedaddinsmandisufionsuunai
338 Ms53sedenldnsruaunis Term Frequency-Inverse Document Frequency (TF-IDF) arnsiew 3 @l 9o
AL Undnge wazdddy wngluduvesnundinguviniu dewtihluada Model Wlefnwdunuunisdauen
Salusffdaemaila Naive Bayes wagDecision Tree 321U Feature Selection iion15Usrusanavuluswnsy
Rapidminer Studio Tnginauenarinugniesdseuiisuluidenatarafusenanside

2. NUMUITIUNTIN

nsviidgdmiumaiianisviivilestoyamenisdiununaalvININstiAny : nudseyinnsesey
FruAnermaninialinded o §Afeldiinsfine Auat srusamnenars wnfengud wareidefifeados dae
ndnnawiiosdaya wardunou Feature Selection Tidndey #ur Information Gain wag Chi Squared Statistic

2.1 myviwilesdaya (Data Mining)

nsviwmilesdeya Aenszutumsadindsanuduiusvidesunuuesnunanyadeya Adeidunisdudumuii
\Wuuseloviuazdsiuraulavugiudeyavuinlug (Knoledge Discovery from very Large Database : KDD) wagil
n&nn1sveanisiiute n1sneinsel deyalusifidideaziiatu denrsdumianuiuazainuasiuleegludeya
(Knowledge discovery) #muunnsineaInszuuguteya (Dabase Sytstem) TnoAuBsiivhanudienie SQL uinsin
witesdoyadiinisnmadoudnaln fetuneuisiteulunisduundeyaesadu dulsidndula uaslaseieysyam
wiey Wudu dwiumadanisimiiesdoyaifenlflunisvinanuddslaun ngauduius (Association rule) n1s
FuunUszinntoya (Data Classification) n1suusngudaya (Data Clustering) wagn1sad1aulunin (Visualization) lng
miAdeiliiuluduvesnssuundeyadeitiugiu thud widwiud uay fuliiFadula Woadafuuudniuns
UUNNgUUNANLITY

2.2 Feature Selection [1]

n1sfmdenAd1fylenssuiunisAnienauanene (feature selection) wusliidu 2 nauldun Filter
approach way Wrapper approach d1iusuidedidenld Filter approach #rendnnsimdenitiaas lneldnas
funumaiminviermudiussswinusarfieefuazaandaey warmsfadoniieeifienisSoduniua

JtinAculn kagyinnisideniaesiiariintnuinninndesnisun gy
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2.3 Information Gain

Information Gain ABA1TAIUIAIAT Entropy Aoufiag LLUJGU@&JﬁE]E]ﬂMWJJﬂﬁWﬂLLﬁ wauwwauama
Wisuifleuuszansniw SrussAvBamitunadnsvestoyagatu nasiuaua Information Gain ¢ldAn Entropy 18u
Msineausansnsesteya nsdifimusisnnAYes Entropy axiiangs lumenduiudeyaifrundefusndives
Entropy 6

2.4 Chi Squared Statistic

Chi Squared Statistic Aon1sAuImAILAEITaIsLeNTSTRlnen sAwINdmTuLazLEan3Tadues
Sunndegadnvesaiflaauniiiifsriulenyitadnana nssdumsadftniinlae Chi Squared Auanimiin
voauanvEDuTieatuLeny3tan class ngldaiflaauans dndnvosennitadgedsiioidarnieatosnniny
addlaauarfidumadansadfuvuldldmafivesililunsfinnsurinaenuasenudfidaneldd uunnsiein
audfimavsmamguivielsl

2.5 NuAteiiRgados

yyadunu 1ayse wazane [2) AdeBeansduunlnadinusemadamilosdoya Litewaun Model Tuns
Suunlnadiiietesiuinuuazinadioninuimly lnevinisnaasdduassyn nan1smaasmud1 Model dulsinng
dadulaliaanugnaedlunis duunlnadinuiosas 76.25 ludoyayanisuaziosar 66.25 ludoyaynass dmiu
Model wdnludli anugnaeslunisduunnadinuiesas 97.50 luteyagamilsuazsosay 97.00 ludeyaynass lned
A lunssmunTnadinu wu # uds mw Jou wazused Wudu vndunuiAalunisesnuuumsidedmsudun
NENUNAIIY

3. FN1sAn
N1599NLUUN1TYINITEMedTNTmilestaya fId8vin1TinTeudayadnnnsalAnel uaziiendiuves
Awdange wazinsthludnszuunsdnAse TF-IDF
3.1 Sumaunsideudaya
%gumaumil,m%'awﬁa;&al,t,azLaﬂmiﬁ%ﬂmﬂ‘ﬂumﬁ%’a UNANIITEUUTERANINSIAT T EA AN AEARS
aeldl adedi 4 Smsdmasuunenuweneuaaliun ademans #End w0 $7ne1 903730 Fwanden neins
ponfiuned walulaBasaumna nsAnuiineimans assa/avnm nglddunniddon 3 duded Sounany
undnge wazmddanzluduresnmndmgurhiiy wasvhmsdauvadu 4 ngu S 177 unema el
o nguil 1 mvinenseeniumeuasmalulafansauma / msnwiineimansuazimalulad 46 unay
e nguil 2 adlamans 16 unAy
o nguil 3 Inermansaunm / IMemansdinin / inuasmans 58 una
® nguil 4 avinenmans / Inenmaniussgnd / nauuinnssunasauaieassd / sug Mdeados 57 unanw

Result History W ExampleSet (Read CSV)

= Openin | | TuboPrep | i AutoMocel Filter (1341134 examples). | all

Data
Row No. class text

1 comsci
b3 2 comsci

statstcs ) oo

4 comsdl
© 5 comsct help inde

X
Visualzaons comsal code develope

comsci
8 comsci
9 comsci

Annotations
10 comsci

" comsdt
12 comscs

13 comsdl among 40 forms absence local haemoragic fiskthan overal rep.

ExampleSet (134 examples, 1 special atiribute, 1 regular atribute

Figure 1 sivetadayalulud CSvV
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971 Figure 1 fayanamualulvdudaduaosdrundnde druanuslunisseyuszinnvesunaiy wasiilon
910 3 dm liun Fedes undade wag Mmdde Werludamtuanuddemeaia TF-IDF

3.2 nMsafedunuulunag

Funouveslusunsy RapidMiner Studio {3delédnvinisasrdlnduesunarimdounisvaiuassyavives
unuliun ponfiunes adinmans quain uazanudug 1luga Read CSV amfu Process Documents from Data
puFigure 2 uag Yndeyaiioglulid Csv fneaziBennuiegisluFisure 1

Process

@ Process » 0% 2 L P i G # K

Select by Weights

Figure 2 TugalunisasidumanisiuundeyanayinUseansnn

310 Figure 2 Weoviiniserutayalng CSV vMin1sldau luga Token Nognnelu Process Documents from
Data lun1suend1nieasneiliaes dmsunisviinisidenilisesludiudaly nsguiunis Feature Selection Aigyn
LAS838® Weight by Chi Squared Statistic wag Weight by Information gain Ta1usiudulatlatsines Select by

Weight tiatdanuwann3gadndaiinin (weight) auininuafildain nssuiunisAndonnudnway (feature

e o w !

selection) tieLannguAAWINE Ay vIUNANURFAZUTEAN

Weight by Inform... Weight by Chi Sq...
(] exa 1_= wei D (] exa l-= wei D
g exa D ' exa D
A1) Weight by Information Gain ) Weight by Chi Squared Statistic

Figure 3 NSzUIUNTARLIBNAMENYY (feature selection)

AU IntnaInletueisines Weight by Information Gain 1U1latUaLsines Select by Weight lae
fuunel weight (uin) 1Wu 0.1 wagdwsunismaniminainlewelsines Weight by Chi Squared Statistic 147
TolUaLsines Select by Weight Tnafnunan weight (thwtin) 1u 20.0 fegrawadwsuwanslu Figure 4
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Result History | ExampleSet (Select by Weights)

1883 Openin Turbo Prep * Auto Model Filter (134134 examples).  all

Data
Row No. class acceptance  accepted appearance  application bant buy color consur
1 comsei

3 2 comscl 0 0078

Statistics 3 comsei 0 0080

4 comsci

) 5 comsci
=

Visualizations oty

comsah

0
0
0
0
0
0
0
8 comsci 0
0

© © © © © ©

= 9 comsdl
Annotations
10 comsel

" comsei 0.108

12 comsal 0 0.128

© ©o ©o ©o © © © © © © © © ©

13 comsci
<

0

Figure 4 G?J’a;ga Output #léan Select by Weight Liuu Weight by Information Gain

TunpunsuUeyaieimageulseavanmuesiisuwuulag 10-fold cross validation Wun1sutadayail

az 10 g dieldlunisinyszaninmlumaiauuy Naive bayes oz Decision tree iilalldyndrsvastoyaiiing
nszvaunmsaselueaiifitinierfunashesensinussansainna
fvunnismaaeugiseinnisnaaeusstunounissuundoya Naive bayes way Decision tree Ing
Wisulsuseninensiildau Feature Selection wag n1sidenldenu Feature Selection laun Weight by Chi
Squared Statistic Wag Weight by Information gain 39nUNAMNIIUIU 177 UNAIIN eTjQLﬁaﬂ'«j”mﬂaq'm"mu 4 nqulngy
laun @1w1inginisaeuiamesuazmaluladansaune / n1sanwineimansuazwnalulad (Comsc) nemans
qUAN / MansiInIm / inuasaans (Health) adlamians (Math) wag a1uningndans / Ingrmaniussend /

NAuUIANTINRALNUAT1INETIA / Buq MAgtes (Other)

3. HAN1SANYILAZNTTIATAl

nan1sassrunuuluntsduundeyautaliidu 3 sUuuuddglawn n1slalld Feature Selection wag nsld
Weight by Information gain waz Weight by Chi Squared Statistic wenaLtuAELATIUNST LA Naive bayes uaz
Decision tree lnglinavesmaiugnaes (Accuracy) My Table 1

Table 1 FAHQNEABY (Accuracy)

Operators Naive Bayes Decision Tree weight word
Lail% Feature Selection 61.94% 35.07% 4412
Weight by Information Gain 57.46% 53.73% 0.1 52
Weight by Chi Squared Statistic 59.70% 37.31% 20 142

ndeyaluTable 1 uanwraSouieuUssananeIANgnfes (Accuracy) YastayalunsdLununaIy

Womuammuulinsossdninliifietoseen deadnsildanyaddunuulduassd

e 1l Feature Selection Fogamnunaruiinnisuendiaunie 4412 d1dnii dsldnadanugniosues Naive
Bayes A9 61.94% Wy Decision Tree Ao 35.07%

® \Weight by Information Gain sﬁ’a;gaﬁ'lﬁmﬂmiﬁmﬁaﬂﬂfjmﬁwﬁu’wmﬁa 52 fdm i (weight) Aifmualuns
EenAvhminae 0.1 %alﬁwaﬁﬂmmgﬂé’aa Naive Bayes fio 57.46% Way Decision Tree A8 53.73%

® \Weight by Chi Squared Statistic %’agaﬁlﬁmﬂmﬁﬁmLﬁam&juﬁ’]ﬂgwmﬁa 142 fdmy midn (weight) firnmun
TunadenAintine 20 Seldkarmnugnias Naive Bayes Ao 59.70% wag Decision Tree Ao 37.31%
Muazduaveusariuneuls
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3.1 waUszansnmnisamunnsalldly Feature Selection
311 Figure 5 wae Figure 6 TiANANgndAasiuanasiusgetnau dulddndula dren1svin 10-fold cross

validation

Vector (Performance) . Tree (Decision Tree)

Table View Plot View

accuracy: 35.05% +/- 8.61% (micro average: 35.07%)

true comsci true heatth true math frue other class precision
pred. comsci 4 1 0 3 50.00%
pred. health 31 4 13 34 34 45%
pred. math 1 2 1 2 16.67%
pred. other 0 0 0 1 100.00%
class recall 11.11% 93.18% 714% 250%

Figure 5 A1A71UGNABINTTILUNAIE Decision Tree n3ailylld Feature Selection

971 Figure 5 iauusiugilun1sdnuun Health udiiAnAnugndesiiluduney Decision Tree

2Vector (Performance) . SimpleDistrbution (Naive Bayes)

Table View Plot View

accuracy: 61.70% +/- 14.30% (micro average: 61.94%)

true comsci true health true math true other class precision
pred. comsci 25 2 3 5 71.43%
pred. health 8 32 4 " 58.18%
pred. math 0 0 2 0 100.00%
pred. other 3 10 5 24 57.14%
class recall 69.44% 72.73% 14.29% 60.00%

Figure 6 A1A1UYNABINTTIUUNME Naive Bayes nsellalld Feature Selection

ANFigure 6 wmf'lmmLszuéﬁqaﬁm%JU%gumau Naive Bayes Inegeaniings Health #i 72.37% Comsci 7
69.44 % uag Other 7 60% IimAugNAeIgne 61.94 %
3.2 Naﬂivﬁw%mwmsé’munnszﬁ Weight by Information Gain
910 Figure 7 wazFigure 8 ‘U‘umamﬁ Naive Bayes Iwﬂﬂﬂmmaﬂmawmﬂm Decision Tree LLmiuadeuauﬂﬂi

1314 Feature Selection %QOS’J’WIMﬂﬁ“’ﬁV}ﬁﬂ’]WVIWﬂUVNﬁEN“UL!@]E]‘L!’Jﬁ

WVector (Performance) . Tree (Decision Tree)

Table View Plot View

accuracy: 53.85% +/. 13.48% (micro average: 53.73%)

true comsci true health true math true other class precision
pred. comsci 23 1 2 4 76.67%
pred. health 13 42 12 29 43.75%
pred. math 0 1 0 L] 0.00%
pred. other 0 0 ] T 100.00%
class recall 63.89% 95.45% 0.00% 17.50%

Figure 7 A1A1UQNABINITIMUNAMEY Decision Tree n3al Weight by Information Gain

917 Figure 7 Saauaiuglunsdnuun Health 91 95.45% Lazsesasu Comsci 11 63.89%
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:Vector (Performance) . SimpleDistribution (Naive Bayes)

Table View Plot View

accuracy: 57.25% +/- 15.18% (micro average: 57.46%)

frue comsci true health true math true other class precision
pred. comsci 3 2 2 5 77.50%
pred. health 2 16 4 6 57.14%
pred. math 3 23 8 7 19.51%
pred. other 0 3 0 22 88.00%
class recall 86.11% 36.36% 57.14% 55.00%

Figure 8 fifmmgﬂéfaanﬁﬁmuﬂé’w Naive Bayes nsal Weight by Information Gain

210 Figure 8 wud1ALLUgIgednsuduneu Naive Bayes lnogeaniingu Comsci i 86.11% Math 7
57.14 % way Other 71 55% T¥rAmgnieagadia 57.46%

3.3 nauszaNSAIMNISILUNAT Weight by Chi Squared Statistic

910 Figure 9 wag Figure 10 Funouds Naive Bayes Iﬁﬁﬂmmgmﬁmﬁgiﬂ’h Decision Tree lagidlafiasadn
fesuumdnsifianas a1n 4,412 f1 widelfiss 142 M Lwia']miaiﬁﬂizﬁw%mwﬁqﬂusﬁy’umau Naive Bayes 71 59.70%

eVector (Performance) . Tree (Decision Tree)

Table View Plot View

accuracy: 37.31% +/- 10.64% (micro average: 37.31%)

true comsci true health true math true other class precision
pred. comsci 8 1 (1] 4 6154%
pred. health 26 40 13 35 35.09%
pred. math 2 3 1 0 16.67%
pred. other 1] 0 0 1 100.00%
class recall 22.22% 90.91% 7.14% 250%

Figure 9 A1AINYNABINITIMUNAMEY Decision Tree N3al Weight by Chi Squared Statistic

NnFigure 9 dAuusiuglun1sduun Health 11 90.91% FslviAnanugadossiniies 37.31% Wity

WVector (Performance) . SimpleDistribution (Naive Bayes)

Table View Plot View

accuracy: 59.56% +/- 18.89% (micro average: 59.70%)

true comsci true health true math true other class precision
pred. comsci 29 3 3 4 74.36%
pred. health 3 27 6 10 58.70%
pred. math 2 10 3 5 15.00%
pred. other 2 4 2 21 7241%
class recall 80.56% 61.36% 21.43% 52.50%

Figure 10 A1AINYNABINITIILUNGIY Naive Bayes nseil Weight by Chi Squared Statistic

MNFigure 10 WuhALLiuggedmFuTuReU Naive Bayes Tnsgsaniingy Comsci 7l 80.56% Health 7
61.36% way Other 71 52.50% TrAAmgnieagadia 59.70%

4. NFUNAATIMUNAUNFUUNANIY

Adethididlsannusaznguinaiisnguimainnsdinsld Feature Selection sy Weight by
Information Gain \fieuanstisrddayiiunanaidend1nde a1 Figure 11 &4 Figure 14 Tnesfisiinuvesviodaud
lunsldanugeaziivunalvg
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4. a3y

aiﬂmamﬂﬁﬁmdﬁimﬁa Feature Selection Wmfﬂﬁﬂ'ﬁ”?ﬁnﬁmWiuﬂWiaﬂﬁﬂuauﬁﬂﬁwﬁ NI 4,412 A1 nde
Wies 52 Admduduneu Weight by Information Gain ag 142 mmmwumau Weight by Chi Squared Statistic
TngUszansnimdmiuaaugniesgaaiin1ssuniuy Naive Bayes wagtumau Weight by Chi Squared Statistic
Tdnnuiigendn usiiussansanigeia 59.70% Weiisuriunslald Feature Selection 71 61.94% uazagulsinms
d1uun Decision Tree lilmngauiun1sduunnguunauiy

msﬁmmé’m%muﬁaLﬁaﬂﬂflsq‘i'nmﬂﬁugm ulde1uganiu Feature Selection \siaiauiingu denis
Fuunfiienududounaznisineiiilifiogns Stopword way nsmsINAEN awﬂﬁﬂizﬁw%mw*‘?‘iqq%ﬂumiaﬁLLuﬂ
iisoonuuuszuvdunmlusiRdmiuivled nuuszaiving ienndengmssnandluniseuunanalsuiuel
moly
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5. AnRNIIUUIZNIA

YovauANANLINIMmaniiarmalulad uninendevdgasvan dmsunisaduayurulunisiiaue uae
Toyan159naulsesAvINg

6. 1ANE1591989

[1] Kan Deng. 1998. OMEGA: ON-LINE MEMORY-BASED GENERAL PURPOSE SYSTEM CLASSIFIER. The Robotics
Institute School of Computer Science Carnegie Mellon University Pittsburgh, PA 15213.

[2] yyadunu ayse, Falle Fzauvd, nquwalns Saulena uazend uwas. 2561. msduuninasinuleagldwaiamiies
foya : nedifnunsinasuumadn. luenasmsuszgAnnsseduni sinendoneigoin aded 11, 5a7-555.
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ANSWRAIUIBUNAATUUUNDND “Humantrix”
The Development Mobile Application, Humantrix

IUAT WAANTSY LAz ENs9IN 5Q'U§
Chanida Kaewphet!" and Sitthiwat Robroo!

! anrmivssuuansaumALarAeNine$3INa uninerdemaluladsivienag sl audgnssuy’ Jmingnssags
! Information System and Business Computer, Rajamangala University of Technology Suvarnabhumi, Suphanburi Campus, Suphanburi
* Corresponding author: 1A LAwes, e-mail address: chanida.kaewphet@gmail.com

UNAnEa

nswakeUnarduuuilede “Humantrix” Ainauntuieudledgmiieafumsduiinnahauuendaud
Tunanfindnausenlunugniudidosnisananiinuvesudmdaunii $1fn @mew) ueunainduuuiieds
“Humantrix” annlaslusunsslelefamsunidn (ionic framework) aunsnfndaldinuuugunsaiaunsnlruldynada
5935UsEUUUURNISUBUATBEA (Android) szuuufianistelewea (10S) wazszuulfUiAnsiuland (Windows) el
7191 HTML, JavaScript, TypeScript wagldlausiisu 9 wu css iWudu wazldlusunsu Visual Studio Code Tu
msmwIkeUNawRTy “Humantrix” wagldgiudeya MysaL Tunsdnnsuazdmiudeyavesssuy

wamssiuniddeadiinuiueundiadu “Humantrix’ sanwuusaziaululunueudainisveldns
mm‘?mqﬂssaﬂﬁﬁ&y’aﬁmﬂﬁ‘ﬁaﬁmumw q annsaldeuldaswasiinusyansamlunislénudientlodgmanelu
osFnslfesad nan1sUsziiuUssAnsninesueunatulassamangiderviii 3 fu Tassweglussduun (X =
430, 50.=0.42) e arsundusiediu drunisaseniuaiudesnisvegliszuy sgluszduuin
(X = 4.04, 5.D.=0.54) p1unsyinaulamuienduauressEuu a&ﬂussﬁummﬁqm (X = 4.56, S.0.=0.41) La¥AIUAIY
Uaensie oglussiuanniign (X = 4.66, 5.0.=0.23) waznansuszifiuaufianslavesueunadulassiungudioeiad
aufianelasnilusziuanniign Taogldausinnaianelalunsléauszuy eglussduuniian (X = 4.58, 5.0.=0.45)
wazfdermaiamufianslalunsldouszsuu eeluseduann (X = 4.66, $.0.=0.23)

1Y

AdAey : woundnduuuiiedie, lelelinimsuisn

Abstract

The development of the mobile application “Humantrix” to solve the problem of recording work
time when employees go out office to meet customers of Humanica public company limited and facilitate
the staff. The purpose of this research are to 1) study, analyze and design mobile applications “Humantrix” 2)
To develop mobile applications “Humantrix” to solve the problem of Humanica Public Company Limited. 3)
To apply the “Humatrix” application in Humanica Public Company Limited. The mobile application
“Humatrix” is developed by ionic framework. Can be installed on all smart phone devices, supports the
android operating system iOS operating system and the windows operating system. This application develops
by HTML, JavaScript, TypeScript and other libraries such as CSS, etc. we used visual studio code to develop
“Humantrix” applications and used the MySQL database to manage and store data.

The results show that the "Humantrix" application, designed and developed to achieve goals set
under various specifications and can be used to in organization as very well and increased efficiency in order
to solve problems within the organization as well. The overall performance evaluation of the application from
experts is at a high level (X = 4.30, S.D.=0.42), Function Requirement Test at a high level (X = 4.04, 5.D.=0.54),

Keywords : Mobile Application, lonic Framework
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1.unu

a

“Nimensuyue” feaiduddfysientins Weswinnistuindoussdnsludrminliegndfivszansnmiugen

v [ YR I3

wanyaansnelussansifudfy dedussansiig o 13azdussAnsigndeensudousadunisuiniswazdnnis

o

v
1% o 1

yaanslidmnumnganfiuau wieuisduasulindnnuamsau fidntih s afuussansam danugy was
Au3n AnuynudeosAng duardinaliinisufiRmuduluamuingussasd Wusie uazidmaneveesdns fu
mneimalslevivesuisnogiamena [1] Seuidvdudin $1in G dulssnovssiadeiunslsuinadu
viwensyaaa uaznslrusnssuuimsinnistyduasnisiiu suluiadufimuneenduasiiedmineuaslfuing
AndarorduasszuuuimsnuningInsyanaLasninensossng lhuimstarhiuieuuas Sl mauisvldls
audiyfunsuimsdamsminennsiyudiduegnas lnsamenssneauazmnlunaiauwesinnuliansn
UftRvhildegafiuusyavinm uidnsusiiiaruddyiunmsuimsdanisnandvhausemiineu wagnene
oghaBsfiazaiailymeng q AifededlimueluifieliliAnnansenuibsaudeminnud fiRnuuasuion Mnidudy
nMsasaufiRnuynansdosasdelunmsiiiuazeoniu Felnaniifmunliogauiueuy mawinaultausaasaa
yhaumunaiinruatusaariwinawi iy “as” msasderinnuesuiT Busiif $10 @)
wseaniluraanausniduredausdnnsaradeunisast evinuressdnazinlaoidmifidieyana deunliinng
Uiudsunsasnaufoimulaemslitnsussadyranslunissuunildaiiotuiinnau fiRnuumunmsasdesse
aeile uazdeanufmdmanaluladidlifinsudasunmsasmanjifnuresyrainadunisaunuaieiade
wnunsas wifdwsrauiuiymiisadefunisaunuansihiloded e mdnauiesevesuidn
iesnwiinediosdinisiauenssenduiviofanumdinsnelitugniegdulsz s 3sinsinisinde wuls waae
fugnévesuidmuenaniuil vilvmiinauifunihdduliansaduismieawnuasiiieasdordivhauldmaung
Frevansanmg wu anuditfanugndilnasuuismauiull wienariidanuduliideswaslininnudidmie
aunuavihileld dwalmindeymidenistusunanhey weruduaouiufdinuaiweminnuluegisuin

nndgmineiuideiafauuammAnianweundiaduuuiiofiose “ionic framework” 1Wuedaailoluns
4519 HTML , CSS wag Javascript iielddmsuiaunluvisueundndu amisaldauldine wazarunsaldlivy
sruulfiRnisueunsess (Android) ssuuufiinisleletea (10S) uagszuuudin1sulad (Windows) [2] [3] $auriu
191 TypeScript dadunwmeufiamesiiidu open-source Snnwwils gniawlagusenlulasyons dauunneg
INMEIBUe fip AT TypeScript TuuAnAsaINATY 9 namfeniwsy q ufireulndfuuieiuldn (Machine
Code) usi TypeScript finaulndilunie JavaScript [4] wagldgiudeya MysSQL Tunisdansuazdaiudoyaresssuy
WA Yeymeanan LLasé’mEJmmazmﬂLm'wﬁmmmH%GWG?Lm%ﬁﬁmﬁﬂﬁLaumﬂﬂwugﬂﬁmaﬂamuﬁ laigndudns
donandumanuisnieaunumeihiiedvhauneusenlunugnd Snitidudutsslminentsssauna msujiR
wiihfisemirsnuilifsatemieduimsldeddivssaniam Tnsusundaduiianuaiunsalunstuiinnandl
AuaIsalunsUBNFUMLIgNAT wardy 9 Wiulnsdwvidofioaunminu e lininnuausagdeyailiieadedls
Tngazan Ludndudesgdeyalaenisiladiivlediiuusiwesain 9 wudy

am%ﬁaﬂ%gaﬁﬁi’mqﬂssaaﬁﬁaﬁwmLLaﬂwaLﬂ%’u “Humantrix” eudlatiymilifeturesusdn i
$riia ) Tnefiilsddunisieuiinainvane wu ‘ﬁa;ﬂamiﬁfﬂwugﬂﬁﬂuamuﬁmq 1 nstufinamugnAves
wifnsumousuviisaniud mstufinnamdadnnugndi LLaszs’g'ﬁmiL%’wwuqﬂﬁwﬁmumﬁ”’wm wazdstayaludy
fieatosdu q dwiiwdevesunauiigninssdeulunisthiauedwieluil : @il 2 WumstiaueTEmsfine dwdl
3 azeSurNanIsANwILArMIsal Tuduil 4 aznandansasunanside uazfndnssuussmeliludmd 5 aavhe
fio @l 6 Lonanseneds
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2.35n5fnwn
2.1 nguidiwmng Uszneuluse 1) filsrvgyfunisesnuuusaimunivlediionisasisasugunin
\n3eaile 3 viw uar 2) wilnauidesesnufiAnifiuenaniuiidau 60 nu feIEnsdadennguiiegianuy
RREEN
2.2 Funsumsiiiunmsitedszneude 6 dumeu il
221 fimwszuuliinsfinvnasinssienudululdlunsimuseyndiedudn winouves
UiEngiinihitdeseenlunugnAuenanuitduiilyviazanudesnsludiule mulufsdnuisnsdanisdeyai
Aerdesnazianudndudedddmiun smenunauddiedig 4 aunsauvadu 2 dwldun (1) fldaudesannsa
fnnsweundintululnsdnvidefoausnlrulussuuufoinisuounsess (Android) ssuuufdinislelered (10S) uay
spuuUURnTIulend (Windows) itesesiunslisuvesminauiivainuany a’mﬂiﬂLLﬁmﬁ’]LLMﬂQﬁ@@jmaﬂQﬂﬁﬂﬁﬁﬂ
wuuenanuil annsaaainvluszegliiu 500 wasandumlsanuitanugniuasanunsaasiaidnnuain
LoUwddu (2) MIenuraazUsziRnisianugndn edsdeyaasiaiviien - dnnuvemTnauuAnndei
Aeadossa Figure 1 iuananmsauvasueundiadi
222 Anrwidoyadildannsdnuludud 1 lasleneiuarasuanudeanisvesglivussuy
sunntudniidussnuanufesnisvesssuuanglinuiunauanugnies uazudlouiuvlslviaonados

Qe

NABINTINU

e =S

223 wluaIMnszRatayasEAugusenit aswindlaezunsy wiedniSendn DFD (Data Flow
Diagram) 52U 0 Fslngununindenanasiifewmidslussaidudossuveu wazdandlnasdouresyninaddsiea
fudndimestaduin lnglifinnialad eauszasdresnouiindlnozunsuiififionansdauindenvos uoundindy
“Humantrix” ielduiszuuiinslinouiudndimesdaduiniathe (5] el Figure 2

224 fauweunadulngFuainnisiaundnieniwldiinisdiiasadsnnefeelusunsy
Xampp dmiunaaeunisisentdauueundindu mnﬁ?ua%ngm%agamummamwuiusﬂgumauﬁ 3 Tnaidanly
LUsunsy phpMyAdmin lun1sianisgiudeya MySQL uagiauiwaunatudieniun HTML, JavaScript, TypeScript
warldlausn3du 9 wu css Wusu uarldlusunsu Visual Studio Code $amfunsld ionic framework

2.25 manaaouibosunasnsuiuUsiueUnady defAifeiauneunadunuainudenisuas
Formunsng 9 asuramuauds SeinmsnegeuszuuiewhlUdasuudnesvetednsieldnusihenueiie
nsnaeumdeRinnarnuazyfuluily ndonsdavhgionisldam anduligiderrgis 3 viusidunisusadu
UsyAvsnmvasueundduuaslidoiauouuy thiaiauaiugeng q muiulussuudnailiauysaaenndos uazgnias
MUANLABINTYBILBUNATUA LA U YRTevny
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Figure 1 Overview of Mobile Application, “Humantrix”.
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Usemame
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Password
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Latitude Admin
History
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]
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<
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Figure 2 Context Diagram: “Humantrix”

@

226 iununwdeya agl Aesed RTedissuuiiiunsuiulsigldnuiieseduanuiis

walaveansldnu uazasunasng 9
2.3 \p3asfiofild
23.1 woUNAATY “Humantrix”
2.3.2 uwuuUssliunuAWLeUNaTY “Humantrix”
233 wuvdeununnuiiswsleveanisldnuneundindy “Humantrix”

3.HANISANWILAZN1TIRTR
3.1 Wan1sAnN®E
FDENTNIDLANINAVBILBUNAATY “Humantrix” Tsasalull

SIGN IN

Forgot Password

Figure 3 Login page of Humantrix appication.
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Check In cC O
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unui anuien Q@ IR
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Distance : 450 M
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Figure 4 Check in and time stamped page.

3.2 M1539190)
3.2.1 wamsussliudssdvSnnveaweundiadu “Humantrix”
ffesuiuntmmnaedldueundinduitiaundutufidermgdiuan 3 i eussdiulssansam
Y9358UY ansnsauanamanisUsziluAads () uardudeauuinnsgiu (5D) dsnnglu Table 1

Table 1 Humantrix application efficiency evaluation from export.

Topic X S.D.
1. Function Requirement Test 4.30 0.32
2. Function Test 4.04 0.54
3. Security Test 4.56 0.41
Total 4.30 0.42

910 Table 1 WuimeUnaiady “Humantrix” nanmsuszfiulseansamyssszutlasinaniidonalae
saegluseiun (X = 4.30, 5.0.=0.42) dlofarsandusesiu ATUNTIATINUAUABINITVDINITTEUU Bglusedu
110 (X = 4.04, S.D.=0.54) munisyinaulanudenduauvessyuy aaﬂuizé’umﬂﬁqm (X = 4.56, S.D.=0.41) wazAu
ansdasade egluseiusniign (X = 4.66, 5.0.=0.23)

3.2.2  wansuszliumnuiisnelavesweUnatu “Humantrix”

fidesuiunsvasedlduounaddu “Humantrix” fmututugldeuldud winouiidesoonujis
wihiiuenaniuiishuau 60 vy Weuszdiupnufianelaresnisldanu aunsawanmanissaduaede (X) wavdu
Lﬁmmummg'm (S.0.) saUsnglu Table 2

Table 2 Humantrix application Satisfaction evaluation result.

Topic X S.D.
1. Usability Test from users. 4.58 0.45
2. Usability Test from experts. 4.66 0.23
Total 4.62 0.34

310 Table 2 wudtweUnaady “Humantrix” wuirlagsiunaustegnefinuianelasiuluszduuinian
(X = 4.62, 5.0.=0.34) lnggldanudanuiiamalalunsldnuneundindusglusedvunniian (X = 4.58, 5.0.=0.45) uay
diggrnaiianuianelalunisldnusyuu egluseduin (X = 4.66, 5.0.=0.23)
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4.89U

waUndiAdu “Humantrix” ﬁ’]ﬂ,ﬂiﬂLLﬁl‘Uf]ﬁW’]ﬁLﬁﬂ%u‘U@ﬂU%ﬁVl gl 90 @rrrw) Tusuninauyes
Uitmiidesiimsiaueveverduiviefnnamdsnisueliiugni ninaulidududesdenanfumanuidiie
aunuasiafierivhauneusenlunugné Snsdadulsslemirensnsnunanisfifnihiidenisnuiifedes
v3ofuimsldegnaiiuseansain ilesainuoundiadu “Humantrix” aunsaldauléfessuuufianisueunsesd
(Android) szuudfuRnisleletea (10S) wagsyuulUian1siulaad (Windows) vilianansasessumsldauvaantdniu
fivannuans Snitadileddunasveuiivannvaiedu feganisinugndluaniuiisng 4 mstuiinnamugnéues
wifnnuwieusumsaniuil msduiinnamdadnnugni LLazUszi’ﬁmavﬁmuqnﬁﬁsjmmﬁwm wazdsdayaluds
HRetesdu q vilvazuuumnsfisnelavesilénunazifendesiussuudasuuuegluszduia

5.AnAnssuUsENA
VOUDUNTEAMAMLEUINNT hazninaunnaurasusEnduuinm 91in Gvnww) nlinnudiewislunisesung
unouwardayar1e q vein1sufiReu Jymiintulasdoiausuwurdu 9 Snnsdaduaasiiandudiatlunisedungly
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2
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The Development of Stickers on the University Series.

Insas a91963"" uaz ursll ToaSanal
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!information System and Business Computer, Rajamangala University of Technology Suvarnabhumi, Suphanburi Campus, Suphanburi
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unAnge

nsauaninesuukeundnduladyaumine ds nsddnuanindnanninesladd Tngusrasdiiia
1) ioadsendnntonsldiaiuannisiaininesladuuieundindulatignuminetds nsdAnwaniimdnarnines
latl 2) desidunsiwuanninesuukeUndinduladsaumineds nsdifnwaminswannineslal 3) ieUssui
AunTasARnInesuLLaUNAIRTUlatYa T ANeds nsdlinwanimdwannineslall 4) ieussidueufianelaves
nqudegiifdeannineuuteundinduladgaumine de nsdAnwiansndnainines lnenguiogiadilily
Asinwinsaiiie 919158 U5881a191 391 5r U LA TAUWATI IALT B A1UN1S0BNKUY Waze1a158 Tndnwn
uninrdemaluladsvusragssugd Taodufieeldauueunainduladudlidiniy 1 9 wanisAnwmuinngs
Megadenisgusuukansesualvesiinsauuuaniadudidiuusn Sevay 32.00 Unuudla Sosaz 28.00 JULUY
Wuey Sevay 21.00 Uuuusealiidsla Sosaz19.00

mamiﬂisLﬁuﬂisﬁw%mwmam%ﬂLﬂaﬂaﬂuuuaﬂwéLﬂ%’ulaﬂﬂgmmﬁwEné’eﬂma@’v?i‘mw wuihiinzuuuiade
571 4.30 dhudsauuannsgiu 0.41 JadleiSsuiisuinandudszanuieglusedud uazdunsysziiuanuis
wolanudflazuuuads 4.47 dnideavunasg 049 Faudeiouiisumandnulssnuaeglusedud agulii
annnesuueUnnulavgpaminendefiautuanansoiluldls

1Y

Aedaey: arnineslay, weundndulal

Abstract

The development of stickers on the university series, it is intended to be for 1.) to create a career or
supplementary income from the line stickers on the university series 2.) to develop stickers on the university
series 3.) to assess the quality of stickers on the university series 4.) to assess the satisfaction of the samples
of the sticker on the university series. The samples used in this study are the teachers of information systems
with expertise in design and lecturers and students who has been using the line application for not less than
1 year. The study showed that the sample group needs the expression of the first panic characters 32.00%,
happy 28.00%, shy 21.00% and cry 19.00%

The result of evaluating the performance by experts found that the average score is 4.30, standard
deviation 0.41, when comparing the estimation scale is good and for the satisfaction assessment the average
score was 4.47, the standard deviation 0.49, when comparing the estimation scale to the good level In

conclusion, the stickers on the university series can be used.

Keywords: Sticker line, Application line
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1. unih

Tuthagtunsdeansvesauludnulfivdsuluanifulaeinisudsuulasninnsdoans iiufyanalagnss
Hagtudedsauseulatidudeniiarudenlunislidoiaunivans Tagil Facebook, Twitter 3o Line iudodsnu
ooulatiltiumnluvssmalng annsdrneiigldinanmanslnenginssuvesilidumesidnlulszmelnediilvy
Buithgiietnemnsdsnn (Social Networking) Ganulveliduimedidniodeiou 10 Falusietu lufuham/Sou uas
11 Faluslutunge 111 Tnsfndenazaireauduiusivyanalulanseulatiiuniayuvuseulati (Online
Community) Afidnwazifudsauiaiion (Virtual Community) ¥ilsgauaiansaddn yane uanidou deyatias
wazanunsadenlesiuliognanniuaznasaaiiunisaunuissulal (interet Relay Chat {IRC) U3n15aunL
ooulavuudumedidn Wunsdeansiudonin des wazsgunmuuuiinislénevluiui (Real-time)

dwiulsemalnelusunsuaununeeulad “ueundiatulad” Bunoundinduiildsuamionduegiann
waztfunaalngidusu 2 vedlavvialan s wauglia 83% vesdwuusznsine 2] ueundleduladanansoaunuiuy
gUnsaideansing 4 1y aunfnlniy roufiwesuasuiiudn wasiidnsnndulngedudos q {ldnuweundindulad
ansndeasienisiniteninuaingunsnidearniaiemislugdniaiemils Fsldsumstauilyidauaiunsa
‘Vimﬂ‘wmaLﬁaiaq%umﬂ%ﬁmﬂuaﬁs’ﬂ,ﬂﬁwma 9 éﬁmmL@iuﬁﬁﬂﬁuaﬂwaLﬂ%ulaﬁt,l,mn&iwmﬂl,l,aﬂwaLﬂ%’uﬁm%’umi
auwmsﬂuwau 7 fio JUkuUTes “afinines” (Sticker ‘1/1memmmLLaumwmaﬂmms’ﬂwmmmﬂma W Z‘WlﬂLﬂE]i
wansauiAnduiugiu aRninesmumaniauay Tuddy aRninesvesmmaudeng 4 uazanninesnisauiiideldes
\Husu waranaddd 2561 ganalavainineslulneidulagsgaluniionn sonnilvasladainineslulvedulndedos
TnelanzegnsBenanaiowmosainnesiiland 40% lasnaanvied 2561 aulveldnuaininesdsensau 1 uiudunds
viowndetuay 31 §1unds [3] wazanmenuvesladdsemalneyuszsnd 2562 lugrunaniadlnlsenineudl 31
Suren 2561- 1 un31aw 2562 110 252 Euads Inelud 2561 SnsldaRnnesifiuduanidudusgremnyiili
Uspinalnoduusemaifsnanisivlngsgaannniussmadiu uazsiuau 69% vesftoannnesidudnds fonges
sewing 25-29 U [4] uazidunisairstemnslunisiiselddnnisesmalaenisanasrsassdsiiudinisaulniud
haulauasRsgagioitetaniduseld

Pnanufumuaganuddyiindnundreiu ;ﬁfifﬁﬂLﬁuiamaLﬁaa%ﬁaiﬂEJ"Lﬁammiﬁ@umaéﬂmaﬂaﬂ 39
funfnlunsiunaininesuuseundindulatlusuuuuresamiguinfnsmds dnfnwvsuazeransiunldidy
annunesdoasluseundindulad Tnefinduitmnaduinnwdseglutasenglndifeatundudldnumuaiafisesu
figeanslinuaininesdmauazdooisuaiismililuiinssdriuliiaulannddu uararunsolddearslunis
aunuldfulsyalasidnfsuduinduunaununuswauasmsiuiginilide vlkunaunniidearsinny
aunauINNIudensudinmaninesudulfuuLeUndinulatuaranninesusuld AT nseeniuUmNER
SnwaltinAnw uazennssiiuansdme ausofgadldeuiveuldannineslatlunisdemaiionnuaynauu flénu
annsaailvanlulfludinuszsr fuldiuneuniindulal daufivdovesunanuiigninssdevlunisiiaue
Faolull : daudl 2 HunsdiaueiBnisine daudl 3 ageduneranisdnwuaznisiansl ludaud 4 agndrafiens
ayUnan 153ty uazfnAnssuszmaliludud 5 gevihefedud 6 lenansdnsds

2. Fnsfnw

mMsfnwiRgtumstaarninesladsidufesenderinuzuaraudlafisiuauduasnginssuduilna
dielvanansoassassdannineslatlfodaenndesiuamiudoimsveanguimnsuasinussloniislugunmsnan
wazmsdeans Inglunuiseiidunaunisine 5 dumeudsil (5)

2.1 SuMTIATIZA (Analysis)

Funounisieneiduifietaiuioyanufesmsveslinuuasinuannineslatvuwoundinduladly
aonndeunnzaudmiunguiimnefidesnaiioainelddmiunsdmineg Tnlduuvaeunmeoula

2.2 FuN"SBBNUUY (Design)

ndrnnifiusmsudoyalutuneuusn Junousolufonssenuuurimisiiazas wagnisindoulmves
arnunefiftonsimurarnineuueundiadulal §3dednvinanaiuain (Storyboard) sanuuudnumeing
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nmsedeulmvesannineslatdnu 3 ya liunaannesladinfnwidnds fueuazennnsd uiagyausznausieritms

YIVUA 24 NIN9

Subject aa:nmgﬂa\:\jnﬁﬂmu@q Subject annnaflmiindnwny Subject annnailadenanid
Title Jseneaa Title AN Title Agsorry
File Name: 02.png Page No: 2 File Name: 21.png Page No : 21 File Name: 14.png Page No : 14
= File In From File Out To = <= File In From File Out To = <= File In From File Out To =>
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dndnwmee Mt 9An g tinfinsme o
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+
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Screen Show Out : >creen snow vut :
1. arrwetmnn 1. formaansdunsena
2. tinfinwene 2. unfimwduds
Narration Script : Narration Script : Narration Seript :
et ludweodausslwindwifennuuanfilvieswmuen aphmsviuludnmen ol dornuuandulviviunnea sahnmivhuiedishassussihifuadenmuandilyingsory

Figure 1 Storyboard of LINE Stickers.

2.3 JunaUNTNAIUT (Development)

iguuuuaininesuukeundndulatgauniinedens 3 ga afadunmedeulmuaglifidoivgsau
3 vihwlssdukazasivdeulaeivuanuamAsinadiluniswlananmnIn 5 seau 1ntuiindeiauewuzainnis

nyRdeuwiludeunnIoveIiis v UTUUTS

2.4 Fun15t Y (Implementation) WhgduuvanninesuukeUndiaduladynuming dens 3 ya ATy

nasanNsUsulsAlulUlY lnensamedeuiiedmineainnesiulal raidasisdu 91in @)

2.5 Tun1sUseidiuna (Evaluation) B3ua1nnisadanuudssidiuanuiianelavesildniidesunuvanninasuuy

woundindulatynuvninerdeninvivu lneadanldlaun Anade (%) wagdnudesuuninsgiu (S.D.)

3. NANTSANWILAZNISIATAS
3.1 HANTSANE

fogrmitinewanmavesanninasuukaundndulatyauminetdy dnsieluil

& StudentYingYing V2

Figure 2 Female student LINE Stickers.
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h %  Student Somchal v2
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Figure 3 Male student LINE Stickers.
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Figure 4 Teacher LINE Stickers.

3.2 nMsaunig

nsfmuanninefuuLeUnAndulatgeuvine ds Tinguszasdiie Anwiteamnenisnainvesnisii
annunaslad iefnwiuazshanudlafenfunisadisainineslen Creator Market ioasannineslalildinunld
Huahninesdemsluseundindulall nmsdinaenudiosnisiaslduvvasunmeeulatluFesrudomnissuuuy
annnesuuweundatulatdyngnuminedenglinnusmiiolunsneuuuuaouniufe enasdussdaninssu
asaumAkaztnAnwianu I ssuvansaung 319 100 AU KANMIANYINUIINGUMBE1HBINTFURUULERATRTHA]
vawnigusuuantadudduusniosas 32.00 UwuUAla Sewaz 28.00 JULUUIUDIESeas 21.00 uazgUwuuTosli
Wdela Sewar 19.00

3.3 M5Isal

MnnsagUraLuulssfulsyanamvesanninesuuseundiatulatiyauniine1delnedifoany us
ooy 3 f1u 1) Fruniseenuuy 2) Fuien uar 3) Funisthiaue dwsunUssdulsyavsnweesaininosuy
woundndulal gaun1ing1deaine1ansduseinannnivissuvasauma AnzuIMsgsnawasinaluladansaune
uvinendomalulaBuusnagissugl qudgwssays filanudeimysunisesnuuudiuim 3 viu sauszdiuan
Hdmrmamuindunsiiaueiidiedsgaiigafe 4.38 duidemnsgiusiniu 0.45 wazdiAedosiu 4.30 wazdiu
Desnmsguuwiniu 0.41 Sseglunausindsuansly Table 1
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Table 1 The Satisfaction evaluation results.

Topic x S.D.

1. The color and design. 4.46 0.50
2. The messages and language. 4.37 0.47
3. The image and presentation 4.53 0.49
Average. 4.47 0.49

fuﬁﬂmiaqﬂwauwﬂixLﬁuUﬁzﬁw%mwmaqa%ﬂma%uuuaﬂwﬁLﬂ%’ulaﬂﬁqmwﬁwmé’a Tnegidervgus
gonilu 3 s 1) Aumedianisldduaznisesnuuy 2) duderuuaznisldniw waz 3) dunslésunmuaznis
iaue naUszdunuiusuamuaznnitaueiiaadogeiian 4.53 danudewinsgiu 0.49 uazfidieds iy
4.47 uardrudonnnsgiusmwintu 0.49 Geagluinausia

wazUszifiuanufisnelavesarninesuuoundindulavypuninends Tnse11sduaziindnu uninends
waluladsvusnagssagd audawssany $1uau 100 au Tnaidudimeldouneunaindulatudlidng 1 7 &
wandly Table 2

Table 2 The performance evaluation results from exports.

Topic x S.D.

1. The design. 4.33 0.31
2. The content. 4.19 0.47
3. The presentation. 4.38 0.45
Average. 4.30 0.41

mnmsagUakuudssuanufimelavesaininesuuieundindulanuminends Tnseransduazindnu
winInedemaluladssusnagissagd wiseendu 3 du 1) dumailanisléduasnisesnuuu 2) dudennuuay
nsldnw waz 3) sunsliguamuaznstiaue wadszliunudusuamuaznsiaueiaadegdian 6.38 dau
Desnmsgiu 0.45 wagildndssiuintu 4.30 wazdulownasgiusumiiiy 0.41 Jsoefluinasia

4. a3y

Tumsauaininefuuseundinduladgaumineideds 3 yavsenausae anninesladnd@nwindgs
arnunaslatinAnuivis wazannineslatiea1sd Ineldlusunsy Adobe lustrator CC Tun1saun uagUseiiu
anunwdsTnediTeungy asulimuingusvas dil

1. lunseenuuuiazitmuaaninesuuneundndulatyaumiine deis 3 g wdesdleflddmiuns
ponuuULaEUIEINSU Msaeinsguindeulm Iédenldlusunsu Adobe Ilustrator CC wagTusunsa APNG
Anime Maker lugumsihiaueneazidealunuanninesuuteundinduladyaumine dei 3 gaazdsenoudae
Fomnu Minsgu nmdauaziniguiadeuln

2. mssmdulsydvinmvesanninesuuneundiadulatymminedos 3 gn dimutulnediifey
fumnaia fanadsvesssduanuAndiusingy 4.30 uardnidenuunasguiiiy 0.41 JuderFoudisuansdin
Uszanmueglusyiufidulunuingussasdinel s

3. msvssfiuanufisnelavesanninosuuneundinduladymumineidots 3 gn 1nnanisUsediulag
919158z TnANY uvinedomaluladsvusnamssunl qudanssayd $1uau 100 viu ddnedevesseiuaiiy
Antuiniy 4.47 wagdudsauunasgiumiiiu 0.69 JadlowSeufisuinasdmysznameglusesud [Wuldaw
fnqusvassinels
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5. inAnssuusznid

v910uANDITE U AT STUAN AL ALAzA BN LMD s TR 3 vy ldlHAmeaTIsRiTy
dsvasumade wuzih fva iiehauAaiutunuiuUsaRnine sukoUnAeduladgnauminederia 3 4n
LagvoUANANLeNTELazTnAnY i inenduimaluladsvaeaag syl audanssayd S1uru 100 vinu Al
doanzialinuiunilefiosuiuanufimelavesanninesuuieundindulatyaumiinededis 3 4
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Primers for Alpinia zerumbet (Pers.) B. L. Burtt and R. M. Smith
Genetic Analysis Based on SCoT Marker

U381 Wasdd wisautint™ 35Ans Junenwed! waz dnws uaswa?t
Preeya Puangsomlee Wangsomnuk!", Jirapat Chunthapong' and Ampaporn Sangkhaow!

ATV ANEIVENAIERS UnINeNdeTaULAY Btnetiies Jarinvaulny 40002
1Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen Province, 40002
*Corresponding author: Preeya Puangsomlee Wangsomnuk, e-mail address: preeyakkuOd4@gmail.com

undnge

1uﬂa@ﬁuﬁmﬂ%’m%mma Start Codon Targeted Polymorphism (SCoT) anusianiausndsaulanau ATG
o sumausnlumsudasiavesBulufinifledinsgdemnumainanensiugnssu lunuddeildiedomny scoT fu
9lax (Alpinia zerumbet (Pers.) B. L. Burtt and R. M. Smith) dudufivayulns veaeulnsmesudazvinaindnou
36 winAue1 18 Flaiiviina GC Fovay 50-72 luUFA3e1 polymerase chain reaction (PCR) wuuldlnsiuefiien
Tnldnnaeugamgiluduneu annealing Anns1afu 3 gaumgdl (47, 50 was5 °0) senisiingfuluadauiiinae
UsyAvsnmnsfsdinafduenndluiiataanluanfiaaunudnausasidldandudongungfiidiiaadenis
Whadulvagauveslnsinesdiuiu 10 vila (SCoT3, SCoT7, SCoT9, SCoT14, SCoT15, SCoT17, SCoT20, SCoT22,
SCoT32 Wag SCoT35) ilarfinusuufiduieandlanan 2 fufl $1uu 4 fu ifonsrvasuarumainuateni
ftugnssuvestlaslubosiu nuanuwansswesiIukarsuavesauRSueilulnduosfinanmsldinawesus
avviin Faasfulselovilumailuliienesiiugnssmesszenstilaluudaderugnssululssmalne

=

Addgy: Play, 1Asesy SCoT, Induasilay

Abstract

The Start Codon Targeted Polymorphism (SCoT) marker, based on the short conserved region flanking
the ATG start codon in plant genes, has recently become the marker of choice in genetic diversity analyses. In
this study, SCoT marker was utilized in Alpinia zerumbet (Pers.) B. L. Burtt and R. M. Smith, a medicinal plant.
Thirty-six 18-mer primers, having 50 to 72% GC contents, were tested in single-primer polymerase chain
reaction (PCR). Three different annealing temperatures (47, 50 and 55 °C) were tested for efficient
amplification on genomic DNA extracted from fresh leaves of A. zerumbet, inwhichclear and reproducible
bands were obtained. Ten-selected primers (SCoT3, SCoT7, SCoT9, SCoT14, SCoT15, SCoT17, SCoT20, SCoT22,
SCoT32 and SCoT35) were chosen for further amplification, with their best annealing temperatures, to
preliminarily determine the genetic diversity of A. zerumbet. The differences in number and size of
polymorphic DNA bands were found by using different primers which will be useful for genetic analysis of

populations in the germplasm in Thailand.

Keywords: Alpinia zerumbet, SCoT marker, Polymorphism
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1. umin

Wlau (Alpinia zerumbet (Pers.) B. L. Burtt and R. M. Smith) 1Uuiiwlu19Afs (Zingiberaceae) finsnsyane
fusluaisfounazuniou iWuayulnsfiannsoianldusslondldvanvars wu widgimandyine daelunis
dudenuafiSe Vibrio cholera filuanmguosefinmnlsall] Snvedafigslunsiundaidon wasdmuitluanled
unzussmaduldludnlandmiuiesmsuagltudniiovngsguaimizl fevsslevifivarnvareviilinuns@ng
Weatudlanlumainvaiediu 1y nsnsaeunInaiilngdnifengusneg lagviin1suen o-pyrone, diterpene,
sesquiterpene, flavonoid waz calcone a1n9tau[3-7] anuinnitvesilaufiatasiewniuealsznausieans
pinocenbrin, naringenin, 3-methoxykaempferol, pinocembrinchalcone, cardamomin iag 5,6-dehydrokawain [8]

Tutlagtuiiiniesmneluanavansulafilidmiuiinmesieumainvatemaiugnssufis :9nns@nwInui
Start Codon targeted (SCoT) marker {uia3ssnunefifdaldsunnudomiiesaindusyansamianit RAPD way
ISSR sautteilindnesidu (polymorphism) Tusnsiigare) uadshinuseauaiosmane SCoT Tun1s@nuyininy
MAINMAIVITUENI TV AT MNMTAVAUTTIUNTTNAE TR nuInsfnwmama e nesiugnssu
Y0e7129AT9 10 wiia FaeieTesnuy RAPD, ISSR way SSR wuilnswesisamvinannsnadlafasiuiy 789
sunde Wulwdnesin (polymorphic) §1uau 773 funus wazlulunesin (monomorph|c) 16 mu:wuq finnsudia
ﬂimmmamammmﬂa Curcuma caesia ua&maﬂ Zingiber cassumunar [10] uaﬂmﬂummimmiamma EST-SSR
T4 (Zingiber officinale Roscoe) uldiuNe219AT3 7 vila wudnlwswes 16 ¥inain 25 vila anunsafinuIunod
Wueluiiwsinsydaiuld lnalada GESA54, GES466 GESA80 way GESA86 finnuanunsaaelousenitsiivsnsyiaiule
fafeuay 100[11]

mAfeiiingusradmaiduifiedadennsuefiaunsoldinmeitugnssuesinlen (A zerumbet) fag
isesvsnelaana SCoT lepgraiiuszansnm

2. /nsAnE

2.1 P5AUAQENY

usedsludlauiinuludmdauassvdunsiuon 1 du waeiuilasiniseusndiugnssufion Weugwnsal
Janindugidnui 3 fu

2.2 psananduenlay

vhsegsluantivein 0.05 nfu aangalausuau 4 fu uashethsluudululasiaumen mnduadiafidue
Fre33idauUas[12] Tneld cetyltrimethylammonium bromide, CTAB d19ngnoufiduonigianiuoaninududu
70% fsl¥nrnauusts anntuazatonznoudlivaisazats TE buffer USuns 100 ul ge801518utadae RNaseA
mmaauﬂ%mmLLaz@mmwmaQﬁLSuLaéﬁams’“immms@mﬂﬁuﬂ?{mmﬁmmmmé‘lu 260 wag 280 WNlULLAT LAy

Snsndau A260/A280 feieded NanoDrop™ 2000c Spectrophotometer 138 Thermo Scientific

2.3 nMsnsrvdauUszansnwaaslnsiues SCoT lunisadrsansiunaoue

adeuAAIsavedlnsieATAmNeN 18 diua S1uau 36 wia (5197t 1) Tumsifisinamiduenn
unvesvilaumeuisengnlgnefiuesa lneudazUiise1usenausie PCRmix Usuins 8 ul [10x bufferS (Vivantis)
USNIms 1 pl, dNTP @13 udu 2 mM U5u1as 1 pl, primer @213t 0u94 2uM USu1ms 1l 5 u/pl Tag DNA
polymerase U31195 0.1 pl waztinndudasnidie Usunms 4.9 pll fuslufindiduennududy 20 ne/ul Y3unms 2 pl
duUsinafiBudelusunsy Usznousetud 1 gmmgll 94 °C18uinan 4 undt $1uau 1 50U $uil 2 grngd 95 °C
Juiian 30 Tunil gaumgll Annealing temperature (Ta) 47, 50 %30 55 °C {Wuiaan 40 Ui uazaungi 72°C 1Uu
e 117 Vg dudt 2 $1uau 40 seu ARt 3 gamadl 72 °C Wunian 5 wiiidwau 1 seu wazaungil 25 °C
Wunan 5 uiit drwau 1 5o WnTinadiduenisluinies Thermocycler u TProfessional Basic Gradient U3
Biometra anntunsaagouanefiuvimiduedldlnetinandn SCoT-PCR U3ums 8 ul Wa@uiu 6x loading dye (Vivantis)
U311a5 2 pl wenvunvesiidulememaialaadianlnsliida (Gel electrophoresis) Ingldlaaoniladaududuiaa
2% (w/v) avanelu 1x TBE buffer uazéioudie RedSafe Wiansiadeunisiiosuasvasiiduie Mnszualvit 100 Taad
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WWuan 50 Wil ndsantuilunseaeunaniglinas UV dreamenesensiias UVI-1D 1a3es UVITEC §u ESSENTIAL
ArnzivuiakarduuLauRoweLUSsuisuiu 100 bp Plus DNA ladder (Vivantis)

Table 1 Details of SCoT primers used in this study

GC Total
Best Polymorphic  monomorphic
No. Name Forward primers (5'-3") Content number
%) Ta (°0) of bands band band

1 SCoT01 CAACAATGGCTACCACCA 50.0 55 nd nd nd
2 SCoT02 CAACAATGGCTACCACCC 55.6 50 nd nd nd
3 SCoT03 CAACAATGGCTACCACCG 55.6 55 6 3 3
a SCoT04 CAACAATGGCTACCACCT 50.0 55 nd nd nd
5 SCoT05 CAACAATGGCTACCACGA 50.0 50 nd nd nd
6 SCoT06 CAACAATGGCTACCACGC 55.6 a7 nd nd nd
7 SCoT07 CAACAATGGCTACCACGG 55.6 55 4 3 1
8 SCoT08 CAACAATGGCTACCACGT 50.0 a7 nd nd nd
9 SCoT09 CAACAATGGCTACCAGCA 50.0 55 7 5 2
10 SCoT10 CAACAATGGCTACCAGCC 55.6 50 nd nd nd
11 SCoT11 AAGCAATGGCTACCACCA 50.0 55 nd nd nd
12 SCoT12 ACGACATGGCGACCAACG 61.1 50 nd nd nd
13 SCoT13 ACGACATGGCGACCATCG 61.1 55 nd nd nd
14 SCoT14 ACGACATGGCGACCACGC 66.7 50 9 8 1
15 SCoT15 ACGACATGGCGACCGCGA 66.7 50 7 3 4
16 SCoT16 ACCATGGCTACCACCGAC 61.1 50 nd nd nd
17 SCoT17 ACCATGGCTACCACCGAG 61.1 55 8 8 2
18 SCoT18 ACCATGGCTACCACCGCC 66.7 50 nd nd nd
19 SCoT19 ACCATGGCTACCACCGGC 66.7 50 nd nd nd
20 SCoT20 ACCATGGCTACCACCGCG 66.7 50 5 5 0
21 SCoT21 ACGACATGGCGACCCACA 61.1 50 nd nd nd
22 SCoT22 AACCATGGCTACCACCAC 55.6 50 5 4 1
23 SCoT23 CACCATGGCTACCACCAG 61.1 50 nd nd nd
24 SCoT24 CACCATGGCTACCACCAT 55.6 50 nd nd nd
25 SCoT25 ACCATGGCTACCACCGGG 66.7 50 nd nd nd
26 SCoT26 ACCATGGCTACCACCGTC 61.1 50 nd nd nd
27 SCoT27 ACCATGGCTACCACCGTG 61.1 50 nd nd nd
28 SCoT28 CCATGGCTACCACCGCCA 66.7 50 nd nd nd
29 SCoT29 CCATGGCTACCACCGGCC 72.2 50 nd nd nd
30 SCoT30 CCATGGCTACCACCGGCG 72.2 50 nd nd nd
31 SCoT31 CCATGGCTACCACCGCCT 66.7 50 nd nd nd
32 SCoT32 CCATGGCTACCACCGCAC 66.7 50 9 7 2
33 SCoT33 CCATGGCTACCACCGCAG 66.7 50 nd nd nd
34 SCoT34 ACCATGGCTACCACCGCA 61.1 50 nd nd nd
35 SCoT35 CATGGCTACCACCGGCCC 72.2 50 11 8 3
36 SCoT36 GCAACAATGGCTACCACC 55.6 50 nd nd nd

*nd = not determined
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3. Han13An
1% v a & A i S o o oY v °
nasnsannadueanillelsluvilaudmidngns 0.05 nFul12] nsenslaneneu ingneuavansluaisazaiy
TE buffer wazfdnansiduameouleyl RNaseA udanyivaeaunun ez Usnafiouemgssnlsanadianinsliida
wuAdueliuSinamuizan Usnguavawaing (nmil) wazdiduedinanng T8ns1d1u A260/A280 o8521iNg
1.81-1.84 ng/pl waziipnuidudureslsununsatanddail 266.90 ng/ul, 253.9 ng/ul, 240.00 ng/ul wag 245.7 ng/ul
MUY

100— - - ns = T ——

Figure 1 Genomic DNA samples of A. zerumbet (L: 100 bp DNA ladder Plus (Vivantis), lanes 1-4: four different
samples of A. zerumbet genomic DNA) (Left) and their respective UV absorbance spectra as determined by
the NanoDropTM 2000c Spectrophotometer (Right).

Hauad Annealing temperature sian1siinUsaRBuRvadlNsWes

MnnmInageuMsfitUTnufduevedluiilandiuiu 1 Megs Jafufedrdluiminuassudumeaoy
sglnsieidiuiu 36 wila (M9 1) Weamad Ta Aunnsraiu 3 gamnd 1éud 47°C, 50°C uaz 55 °C Tun1siing
voawalulwsiwesiuvaganiogluilunvesinlay aefiuifduelunmil 2 uanslifiufisavesgungifidne
arwannsolumaiiuiinafidueidesanduuuauiivsnguuesnilsamaiianuuandsiulufususinvesing
wosuargaumgdilliluufiten TnglnswesuseialiamnsofuUnafiduelifigumnd 47 °C udideldonmniaaty
71 50 °C %30 55 °C dwmalvaunsonanuounduefiinuaudady nswes SCoTa, SCoT10 war SCoT15 Wudy
Tuvniziilnswesdwlvgfinuduumdueldffgungd 50 °C 1dun Inswos SCoT14, SCoT15, SCoT20, SCoT22,
SCoT32 waz SCoT35 (Al 3) uslnsiesursrdaanunsafinuiuufidueldffianfigungd 55 °C 1Wu Tnsiwes
SCoT3, SCoT7, SCoTY, uay SCoT17 (MWl 4) InnanITNAABfInNaFIdeTdlidenlnsimesifiuuiuas DNA 167
flgaun 10 wila nths 3 gauunilutaswes Ta weldlunismaaeulszansnmvasinsweslunisssyausiamig
ftugnssuszminssudlaui 4 fhegradely
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Figure 2 DNA fingerprints obtained from single-primer PCR reactions, using 36 different SCoT primers, at the
annealing temperatures (Ta) of 47, 50 and 55 °C, respectively.
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Figure 3 DNA fingerprints obtained from single-primer PCR reactions, using 6 different SCoT primers which
performed best at the annealing temperature (Ta) of 50 °C.

34



o

MSHITHVRYUNTLUATAALANR atludvanAansuasmalulad U9 3 atiuf 1 unsIAL-SUIAL 2563
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Figure 4 DNA fingerprints obtained from single-primer PCR reactions, using 4 different SCoT primers which

performed best at the annealing temperature (Ta) of 55 °C.

UszAnsnmvasinamed sCoT Tunslvinandnvasuaufidueiiiulnauesiln

deldlnswesidonindwau 10 vile ieifiuiinuidueandleu 4 fu tunandmiauassedn 1 du
wazaniiuilaseniseydndiugnssufitlunsrnuddaufanssmminusvga Wougmasal fviadogf 3 du
nagauaglnsies SCoT3, SCoT7, SCoT9, SCoT14, SCoT15, SCoT17, SCoT20, SCoT22, SCoT32 way SCoT35 14
oungfl Ta fomnzauduusiaslnawed Famsail 1) Sdwuszneuvesjitonsudotuililumameaeulwswodis
36 YRANUININTIUBS SCoT14, SCoT17 way SCoT35 Iﬁfﬁ'muLLﬂUIWSJJ@%WﬂMﬂﬁqm (8 wau) d@rulnsiwes SCoT3,
SCoT7 uaz SCoT15 MWduuuaulnduesiindesfian (3 uav) wanwadnad 1

4. afiuseuazaunan1sIe

=

mwwmﬂ‘mmamqﬁuﬁqmsuLﬂuﬁug’mwﬁ’]é’aﬂumiﬂ%’Uﬂqqﬂ’uﬁ:uazmiaqé’ﬂ@ﬁ’uqﬂﬁmaaﬁ‘u lnemnada
manTesneluanafiduefuitnsfiivssansamlunisfnmarumainuaienaiugnssuvesfisuuiugiues
nucleic acid polymorphisms[13] nsnageudszansamvedlnsiues SCoT densifindSunaiduioifieassanedfia
fidueveslaumneiay 1 andaninuassivdun wuiilnswes SCoT fiflauen 18 gia deszneusedidiuiua
uanistutuiigundiisimzdonniuuinuidue dunaliisuoufiuedidvuiaieiuly scoT Wussuy
wdomnefildsunmsiauuuiugweshifuvaiioudnsliseulaneu ATG Fudiulaneusudulunmsuasidlufures
fiu[14-15) Ineia3eanans SCoT axfiannuadisadsiyu RAPD udulnawesuuuduuuadutszana 10 duwa udlns
wos SCoT axdianuenunnnitlnsiues RAPD luvaziiaiemneluana SCoT AderulAdesmunsluana random
amplification of polymorphic DNA (RAPD) LLaBLﬂ%ad‘MMWIMLaﬂqa inter simple sequence repeat (ISSR) Tuudd
wdosmneisautuiimsldlnawesinfendutuuuluimiiuasuuudoundurie] dagtuedomaneluana SCoT
gniruldlunis@nwiaiunainvatenisiugnssuluiivvainvaleyila Wy Jatropha curcas, Quercus brantii,
Diospyros sermplasm, Nigella sativa L. Wag Trichosanthes dioica [17-21]

nseyindtugnssulaeliitiniesmneluanaszdelifniTulndlvig feanfufivuazannsusudgeiug
SrunuaieaanefiinniuastedudnsamlunsienediluaresdedTieldatedy finuaduu aiemansludiy
2ddedafidenr1o-11] iesanldlefvdunuy wu Arabidopsis thaliana 417 413w vieuzToma Srurulnswedin
10 wiafinnaouidianeideiiannsnssyanusatugnssuvestlauldudiagldiuiediafios 4 du laeiis
Fusnnfuiifeatu andudlothdwauduiiinntuiniinseideasinliendue g suuuadly deagdae
agvioulnssaiamaiugnssuiivavenaniuniniiddgdenrmdniulunissnuundatofugnssuvosfivslini
uenanidwaulnswesiunwedmiunmsiunlfideiufisuiunuisedu Wy nmsnaeuaumaInuatenis
fugnssuvesinlng (Zea mays L) feindeanang SCoT 5 wila figuungdl 50 °C 910 20 Iulnd wuinlnsies
SCoT12 uaw SCoT23 uansunulnduesfinuiniian vaziilnsiues SCoTs uanwwaulnduesfintosdian(22] nons
ATIVEBUAIUNAINTNAIEN 1N UTNTTULALIATIaT19UT8¥INTV8S Boehmeria nivea L. Gaudich felnsiuas SCoT
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$1u9u 20 wile Agungdl 48 Fs 52°C lufeegnaUsze1ns 3 ngu wudt InswesSCoT13 war SCoT31 F1uIUUAY
Induesiingean daulnswes SCoT7 fu SCoT12 LLaUﬁaaﬁqm[ZB]

sruailnduesiinfinuanudaslnswesiinnurananeiavuiauassiuiy enainannsintuvesdduLua
(insertion) 58 nsvemgluvesdduLE (deletion) Tudlundnlay saufepusAsvesasulualulnswesuarAdue
lenusiaziu wiazlnswesfinnusimziudvuvaganlufiduesuuy mnlivinadlnswesannsadgiuwag
aulgunnazsilfamsainUsnamsusldsuuwauun[2a] venaindiuiusauudinnudaeursstauiiusniady
fiddglunndeninawefiftelflunmsinnesiamuusndontugnssufial25] feluuazuonnduUsssns AaeaaunIs
ARLERNANETUG
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Abstract

The objective of this research is to determine the cost and return of super-hot pepper production
according to the Primary ThaiGAP standard and the pattern of super-hot pepper planting of 20 farmers who
participated in the Primary ThaiGAP project at Ban Nong-Hoi, Chiang Khruea Subdistrict, Mueang District, Sakon
Nakhon Province. The data were collected from questionnaires and interviews. It was found that farmers have
a fixed cost of 777.69 baht per rai per year. The average variable cost is 26,395.02 baht per rai per year,
resulting in farmers having an average total cost of 27,172.71 baht per rai per year. The farmers can harvest
770.89 kilograms per rai, resulting in a total harvest of 49,342.89 baht per rai, with an average net profit of
22,170.18 baht per rai. As for the model of chilli planting, the farmers cultivate super-hot chilli varieties in
their area of approximately 0.50 rai, planting on a double row planting, hold 1 layer, and farmers apply
fertilizer 15-15-15 before flowering, flowering and harvesting period. The farmers water daily in the morning
with a rubber tube from the well. The farmers control weeds with plastic cover soil. In the cultivation of chillj,
farmers found that damping off and bacterial wilt disease, iin which farmers use chemicals in the abacactin
group or chlorpyrifos group according to the instructions on the label. For the insects found, which are cotton
borer and thrips, the farmers use Delta Methrin or Bephenrin as recommended on the label together with the

yellow glue trap.
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Table 1 The average total cost of planting Super-Hot chili varieties (Baht per rai per 1 planting season)

List The average total cost
Fixed cost 177.69
1. Land tax 2.67
2. Equipment and agricultural machinery depreciation 775.02
2.1 Hoe 13.41
2.2 Ruuber tube 253.88
2.3 Walking tractor 102.92
2.4 Water pump 404.80
Variable cost 26,395.02
1. Seed 1,123.68
2. Chemical fertilizer 4,393.26
3. Plastic cover soil 1,203.51
4. Fuel 1,041.23
5. Chemical pesticides 691.42
6. Plow 1,380.70
7. Labor cost 16,561.22
Total cost 27,172.71
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Table 2 Return from the planting of super-hot pepper varieties

List 1 Rai per 1 planting season
Average total cost (Kilograms per rai) 27,172.71
Average total yield (Kilograms per rai) 770.89
Average income (baht per rai) 49,342.89
Average net profit (baht per rai) 22,170.18

* The total cost is 8 months per 1 planting season.
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The Development of Motion Graphics Media for Online Booking System “MOPH”
Presentation.
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Wnaueegluseaud (X =4.34, SD. = 0.62)

Do

Ndfgy: n1saesAdeaulall, szuu MOPH Connect

Abstract

The Motion Graphics Media for online booking system “MOPH” presentation is a presentation to
booking by MOPH Connect system. The MOPH presented in a multimedia format, to be a guideline for people
who want to contact to booking a queue online before coming to the hospital. The Motion Graphics Media for
online booking system “MOPH” presentation will consist of images, sounds and accompanying content
clearly, resulting in public interest due to this multimedia.

The purpose of this research are 1) to develop motion graphic for online booking system “MOPH”
presentation. 2) to evaluation efficiency of motion graphic for online booking system “MOPH” presentation
and 3) to evaluation satisfaction of motion graphic for online booking system “MOPH” presentation. The
target group of this research is 250 people in Singburi Hospital and 5 technical experts. The Motion Graphics
Media for online booking system “MOPH” presentation using Adobe Animate CC 2018. The results of the
research showed that the efficiency evaluation by experts from 2 aspects which are the content is at a good
level (X =4.27, SD. = 0.46) and the presentation is also good (X =4.47, SD. = 0.46). The result of the evaluation
of the satisfaction of people who are admitted in Singburi Hospital from 2 aspects which are the content is at
a good level (X =4.43, SD. = 0.58) and the presentation is also good (X =4.34, SD. = 0.62).

Keywords: Online queue booking, MOPH Connect system
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Figure 1 Storyboard of the MOPH Connect system homepage.
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Figure 2 The Motion Graphics Media for online booking system “MOPH”.
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Wiguiuinaeiuazasung uanads Table 1 uag Table 2

Table 1 The efficiency evaluation results for content from experts.

Topic (x) (s.D.)

1.The accuracy and completeness of content 4.33 0.58
2.The clarity in explaining the content. 3.67 0.58
3.The composing content is concise and easy to understand. 4.67 0.00
4. The content according objects 4.00 0.58
5. The content is useful 4.67 0.58
Average 4.27 0.46

a a

310 Table 1 nan13UsziiuysEdnsnmvesilierviynuin Ussdnsamaullomlagsineglusedud i
ANRREWINAY 4.27 wavdnudeuuunnsgiuiniu 0.46

Table 2 The efficiency evaluation results for presentation from experts.

Topic (X) (s.D.)

1. The picture and sound are clear, easy to understand. 4.33 0.58
2. The use of language correctly and appropriately. 4.33 0.58
3. The interesting and techniques used in development. 5.00 0.00
4. The story continued and timely. 4.33 0.58
5. The composition suitable. 4.33 0.58
Average 4.47 0.46

o

310 Table 2 nan1sUseiiiuUsEanEAnveEleIIY NI Ussaniamiunisdnauelaesiegluseiua &
ANRREWINAY 4.47 wavdnudeuuunnsgiuiniu 0.46
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“MOPH Connect” ﬁﬁ@um‘fmazﬁwLLU‘U‘UizLﬁuLLazcﬁwLﬁuﬂ1iaa‘ua'1mmmﬁﬂW@Iﬁ)maaﬂiwwuﬂéuﬁ'gas}w Nt
KansUszliuiinmgidemaditugiuiisuiuinusiuarasia uansds Table 3 uag Table 4

48



o

MSHITHVRYUNTLUATAALANR atludvanAansuasmalulad U9 3 atiuf 1 unsIAL-SUIAL 2563

Table 3 The satisfaction evaluation results for content from users.

Topic (x) (s.D.)

1.The accuracy and completeness of content 4.85 0.37
2.The clarity in explaining the content. 4.25 0.55
3.The composing content is concise and easy to understand. 4.45 0.76
4. The content according objects 4.35 0.59
5. The content is useful 4.25 0.64
Average 4.43 0.58

310 Table 3 Han1sUswiliuANuRsnelavesUsEvvunguieg eyl Usednsawauillonilnesinegly

o ! a'

SEUR HAafewiiu 4.43 wardruletuunnsgiueinny 0.58

Table 4 The satisfaction evaluation results for presentation from users.

Topic (x) (s.D.)

1. The picture and sound are clear, easy to understand. 4.45 0.69
2. The use of language correctly and appropriately. 4.20 0.70
3. The interesting and techniques used in development. 4.50 0.61
4. The story continued and timely. 4.15 0.59
5. The composition suitable. 4.40 0.50
Average 4.34 0.62

310 Table 4 nan1sussiiiuauianelaveslsevvunguiiogranuit Usednsamaunisiiauelagsiues
Tusgdud faadewintu 4.34 wazdrnudenuuaasgiusinu 0.62
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mawaudelutunsfinies “Jaywinislénwlne”
The Development of Motion Graphic Media "Problems of the Using Thai Language"
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" Information System and Business Computer, Rajamangala University of Technology Suvarnabhumi, Suphanburi Campus
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unAnge
nMideadsilfitagusrasdiiie 1 senuuuuarfaundeludunsfinGes “dyminislénlne” 2) wlem
UsgAndamdeludunmiiniiimuntu 3) Anwiarufenelaangrudeludunsinivauitu nquiogialdun
Fi3rmglunisussiliudszansamdeludunstiin 5 au uaztindnwianuivnssuvasaume auzumsgsouas
walulaBansauma wninerdomaluladsumsnagassanl qudanssayd 1w 30 au fameifouousyinsia
603-11-01(59) Fo3v1 Mwilveiiionisieans wieailedild fie 1) Feludunsfindes “Jywinisldniwilve” 2) wuu
UszifiulszAnsnmdeludunsfin wae 3) uuuaeuniuanufimelafundeludunsifindiiauntu Tngldadaluns
Ainspideyasodedsiavada (X) uavdrudonuuninsgiu (SD) Weufuinasiuiasgiu 5 seduves Likert
nan1TITenudn 1) Feludunsiindes “Ugyminisldniwlne” ivszneaudenmnsiin awadeuln deq way
faddide $1uau 1 e Idud Aeludunsifindes “Uymnislénnwlne” wasfinmsutaiidosenifuiSesdon 4 8n
$1uau 4 e fil 1) Tade “Yaymnisdew” 2) e “oyminsnn” 3) ade “Ugyminisenn” 4 wde “Ugymns
ila 2) nanisUszdiuvszansamdeludunsiindes “Jaymnistdniulng” Imaﬁl,%mmzyﬁml,mﬁﬂ UM 5 AU
wut Aeludunmiinfifaunty fuszaninmoglusedud favuuuiode 4.24 uaz 3) amuftanelaangeudoludy

nafindimuntu faufemelaoglusedud Sevuuuinde 4.47

AaAsy: ludunsiin, Jgymmsldntenlne

Abstract

The purpose of this research was 1) to design and develop motion graphic media about "Problems in
the use of Thai language" 2) To find the efficiency of the developed graphic media 3) To study the satisfaction
of the viewers of the developed graphic media Sample groups include 5 experts in graphic media
performance evaluation and information system students. Faculty of Business Administration and Information
Technology Rajamangala University of Technology Suvarnabhumi Suphan Buri Center, 30 people registered for
the course code 603-11-01 (59) Thai subject for communication subject. The tools used were 1) Motion
graphic media about "Problems in using Thai language" 2) The Graphic Motion Media Performance Assessment
Form and 3) The Motion Graphics Media Audience Satisfaction Questionnaire developed by using statistics. In
data analysis with arithmetic mean (X) and standard deviation (S.D.) compared with Likert's 5-level benchmark
The results of the research showed that 1) Motion graphic media entitled "Problems in using Thai language”
consisting of graphics Animation, sound and multimedia, amount 1 story, including motion graphic media
about "Problems in the use of Thai language" and the topic is divided into small topics. The other 4 topics are
as follows: 1) "Writing problems" 2) "Speaking problems" 3) "Reading problems" 4 topics "Listening problems 2)
The results of the evaluation of graphic motion media on "Problems in the use of Thai language" by 5
technical experts found that the motion graphics developed The efficiency is at a good level. With an average
score of 4.24 and 3) satisfaction from the viewers of the developed motion graphics. The satisfaction is at a
good level. With an average score of 4.47

Keywords: Motion graphics, Problems of the Using Thai Language
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Figure 1 The research conceptual framework.
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Figure 2 The Content analysis chart.
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Figure 3 The design of the story board.

2.3 waundeludunsiiinies “Jgmnisldnieine” Gsdlusunsuiineates il
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Figure 4 The Drawing drafts and moving objects Figure 5 The Audio recording and editing
With Adobe Animate CC. With Adobe Audition.

2.4 UsziluUseanSnmuesdelagdidetnaiumadaisnis 91w 5 au

2.5 aaunuanuiisnelaguudeludunsiinbes “dyninisldnivilne” Iadidlunisinseideyadie
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Aedy 3.51 - 4.50 ynefseglunasi f
Aads 2.51 - 3.50 mnefsoglunas Uunans
Aol 1.51 - 250 ynefseglunani weld

Auady 1.00 - 1.50 vnedegluinael AsuTuly

3. NANNSANYILATATIANTA]
3.1 namsAnenswandeludunaiiniFes “daymnislénelne”
mswawdelutunsiinges “Jymnisldniwilne” Yseneuluse Bes deludunsiindes “Jgmnis
Tnwlne” $1uau 1 des wasiinmsudwhdosenfudesdes q 8ndwau ¢ wade &l 1) hte “Yymmsdew” 2)
Wt “Ygymmisyn” 3) vade “Jeyminisew” 4 wide “Ugyminisile” wARIFIn M 6 §3 9

Figure 6 The topic Writing problem.
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Figure 7 The topic Speech problem.
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Figure 8 The topic Reading problems.
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Figure 9 The topic Listening problems.

3.2 M3Insal

nan1sUszidiulszansnmdeludunsiinGes “Uyunsldnuine”

fAfoiudumsUssiiudssavsamnslideludunsiindes “daymnislénmwlne” fimuntu Tnedideimy
5 au Sadugiifinadinisinussduigginiuly wasivszaunisaflufunisaouivawilneuasnisiiuna
nsiingdadiiifie vieduszaunisallunisdnnisiSeuidunsuiameshitesnin 3 U Yssnoulusmedideamasu
mwlnediuu 2 au anauzAalzmans uazfilermgiumaiadiuiu 3 au anavAvisEUUasaUmA ANy
vImsgsnakazinmaluladansauna uningrqemaluladsvuenagissugi qudanssays Jsediudumaiianisnig
niumansUssduinssidedaianuguieuiuinariuasaUie wansfnneed 1

Table 1 The performance evaluation results from exports.

Topic X S.D.
1. The content. 4.29 0.67
2. The media / technology. 4.23 0.72
3. The design. 4.22 0.76
Overall 4.24 0.71

P a a a = 9 a A « 1% y ¥ a aa
31n015197 1 wansuszdiulsgansamdeludunsiiiniges “Jgwinisldatwilne” dumeliadsnig 91n
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Table 2 The Satisfaction evaluation results.

Topic X S.D.
1. The content. 4.46 0.50
2. The media / technology. 4.45 0.47
3. The design. 4.53 0.49
Overall 4.47 0.49
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ASNAILN AR tgNUNARAMIANLAsEIUAUIaNaNwalTiasaulneg
AR Development on Garden Decoration Products According to Thai Local Identity

o £ . -
ViANA AN’ uaz ayiinn dniwest
Thaweesak Khongtuk!" and Anutita Lekpech!

L anninszuvansaunauazneufiunesgsia, uminendomaluladsvusaagassagd qudanssayi
! Business Administration and Information Technology, Rajamangala University of Technology Suvarnabhumi, Suphanburi Campus.
*Corresponding author: MfnA A97N, e-mail address: dragonsuphané9@gmail.com

UNANED
& av

nsfnwasell Hmguszasdiiieimunsesiiodmivesnuuuinaiu 3 T3 auendnualviesdulne iy
waluladanudusdaesy (AR) nsldnuazerdvauivinuaunuludanngunsaiiidesnslédnau ilelrsudsnan
wanaduing 3 87 wdendy Feaunsoangulunslusumisiidents wiesimusy viewdsuruinvosguld
dHosmnguiitunsraeadudeluzuuun 3 §f ilinisuansmaiimiumeny wavauaianniu wissledmsueenuuy
fnauiTselFgldaulfindamauiuniseoniuuiazanuisaiu deudamuiedotangunsaidaaiuuninade
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Addny: waluladeudussaasy, danilide, @y, 3 37

Abstract

The purpose of this research were to develop a 3D garden design tools based on Thai local identity
using an augmented reality media application technology. For usage will rely on the smartphone to scan the
image of the device you want to use for gardening. So that the image is shown as a 3D object. Therefore can
drag the image to the desired position along with rotating the image or can be resize the image. Since the
images are simulated into 3D media, the object show on display is beautiful and more realistic. This gardening
design tool therefore allows users to enjoy designing and decorating gardens before procuring or purchasing
materials, gardening tools to really arrange. This developed tool can be used with smart phones, android
(android) and I10S (IOS) operating systems. The results of the satisfaction evaluation of the design of the virtual
garden tools from 30 general evaluators were at the good level (X = 4.16) and the evaluation from the

experts consisting of 3 professors in multimedia production field were at a good level (X = 4.15).

Keywords: augmented reality technology, multimedia, garden, 3D
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Figure 2 Example of creating pottery models.
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415150 (public) §3 Figure 3 WSouvieAnR wornAwAdu Augment-3D Augmented Reality vuauisniny THve
52UUUfUANMS Android Version 8.1 Fulduaz 10S Version 10.0 Fuly

® AUGMENT All models

Snsumkmz wvdkmz

\nSeudihanaiulnz adamz

Figure 3 Example of uploading 3D to the Augment - 3D Augmented Reality website.

2.5 Usziiuna a3UNa wazdnsnen

fidelshauninlnuiuanssasiligfldussiiuanufionelasg 2 ngu léun 1) nguiidermgmissimaia
1A 19156UsEavAvIsruL asaumaLazaouinmesysie Mlsaalusunisesnuuudesadiifie d1umu 3
viu 19380 13quiuuL91z9s 019738 7iau mesufadiife uay 2) uazyanasily $1udu 30 au 193554

feg1uuUaEAIn (Convenience Sampling) tasasilafldlun1suseiliunnuianela As wuulszliuniuig wela
Aasgndeyamensldaifidmssaunaiade wazAdndonuunnigu

Figure 4 Example of landscaping from AR Augment in front of the Faculty of Business Administration and

Information Technology Rajamangala University of Technology Suvarnabhumi, Suphan Buri Campus.

Figure 5 Example of gardening from AR Augment in front of the Academic Resources Building Rajamangala

University of Technology Suvarnabhumi, Suphan Buri Campus.
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Figure 6 Example of landscaping from AR Augment, next to the Faculty of Business Administration and

Information Technology, Rajamangala University of Technology Suvarnabhumi, Suphan Buri Campus.

Figure 4-6 u@nsinag1aN1siinunInsiionnuasaiu lnensiseufisuliiuisnmnounnuas fundanis
PONLUUINAIUSHUSDELAY

3. wansAnwuazn1siansal

wamsfnwassinuli nfesflensdiassnimanuiaioudinantaefgadldouiaulaanninsiaes
nsdnauldmeldnndiausdauaziinnisBoudlnl q silkldnansuiudusgrsiiianuiuaiomnziugaasi
Tutlagdunaziinnisdouslmi q lneldussloviannanisniny venannddadaolffldaunseninds
nseysnwenanualvedlvelunisdnaiulagludiuremanisnyussiliuanuianela nudgldfamelalaesulusedu
110 (x = 4.16) i) wamsAnwTEduLausly Tablel - Table 4.

Table 1 Satisfaction Test Result Analysis (Function Test).

Topic X SD Summary
1. Function 4.11 0.42 High
2. Performance 4.13 0.44 High
3. Easy to use 4.27 0.29 High
Overall 4.16 0.23 High

370 Table 1 anudisnalalunmsn nuigldiamalannsussivinnuasiiasuuuanuiisneladeuinni
4 lunnanu atlsuanuditerenisldnuiinzuuuaiuisnelaniegeande 4.27

Table 2 Results of job satisfaction analysis according to function test.

Topic X SD Summary
1. The ability to use a smartphone to scan images. 4.30 0.56 High
2. Ability to display virtual models. 4.30 0.49 High
3. The ability to arrange, drag-drop, zoom in the image 4.39 0.20 High
in the desired location.
4. Can be record the results after landscaping. 3.45 0.45 High
Overall 4.11 0.42 High

3710 Table 2 anuitanelamunisieuldnuileidy wuigldfmelaluiuillussduunn (azuuuaie 4.11)

v oy
o

atlanuannsalunis a0 an-119 ge-vgnenmlusimisindeinsinzuuuanuianelanienniian 4.39
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Table 3 The results of the performance test for satisfaction (Function Test).

Topic X SD Summary
1. Model 4.50 0 High
2. The colors of the model are realistic. 4.20 0.60 High
3. The speed at which images are displayed on a 3.50 0.64 Medium
smartphone.

Overall 4.13 0.42 un

310 Table 3 Anufanelasudszaniamlunisineu nudgldimelaluduiiluszduinn (rzuuuiade
4.13) yisil anugndeslunisuanslumaiinsuuuaufionelamisuniign 4.50 uasdldRanelaluaruiilunis
WARINAULALNSINUAN R A 3.50 SEAUUIUNENS

Table 4 The result of the function test is satisfaction analysis.

Topic X SD Summary

1. Easy to use. 4.68 0.40 Highest

2. Suitability in classification of gardening equipment. 4.45 0.40 High

3. The suitability of the model size. 4.20 0.70 High

4. Suitability of model colors. 3.60 0.50 Medium

5. The model is unique. 4.30 4.40 High

6. Ease of placement of the model zoom. 4.24 0.70 High

7. The results can be easily recorded after landscaping. 4.25 0.40 High
Overall 4.24 0.44 High

1 Table 4 Anufaneladuanudedensldenu nuigldimelalusuillussduinn (azuuuadou 4.24)
Mailanuigrensidauwenndinty Augmented reality HmguuuanuianelaRdeiniign 4.68 wagglinanelaly
ANUMzANTRsElUNaRTan Ae 3.60 sRuUIUNAIS
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63



o

MSHITHVRYUNTLUATAALANR atludvanAansuasmalulad U9 3 atiuf 1 unsIAL-SUIAL 2563

5. inAnssuyusznnd

YOVBUNTEAMBINTTUTTIIaUINTTUU ansaumanazaeuinmesgsiaflviauiosnndndetaiife
uazverauAnEmeULULUIuynAu TiaaznarlunisnoukasuaninuAadivluuuyssdu wieuislimuuginile
thanuulgsaunuideiiiaseauysal

6. 1ONA1D19D4

[1] Wug visfusnn. 2557. donsiFens AR 1idldann: uled http://www.techno.lru.ac.th/techno/ (ihiadle 16
fiugney 2562).

[2] gyl T8msudiva uazadny uausiv. 2559. unidounesiiameitioaou Bos stuumuisuladinde wielulad
@iloudse. MNIasuyBEmEnSuazdIANmans U Inedesiangny, 2(2), v 101-112.

[3] innsses @3v9130Y. 2546. Allen1sTannues aduludiu 1du 13 : Garden detail. a1egsialsaiun usem
ouFuNT WiLAs wous Wudrda e (W), ngamm,

[4] sune3 duiusonsng. 2547. Uuuunsdnaau. Whiislden: Viuled http:/www.gardenthaidesign.com (1418 ¢
\dlo 11 fiquneu 2562).

[5] 955w Jumes. 2547. suuuumsdnaulutulnesiuadel we. 2523 - 2543, InendnusUSyans Auginens
MUNNLAY UNINGITENEATANENT, NTUVNLIUAS.

[6] d1inerusnviudineani. 2544, Anivgyg/asivdudnoaniu Wideldain: Biuladhttp:/rirs3.royin.go.th
/coinages/webcoinage.php (Wniadle 17 funeu 2562).

[7] eifnngyayd wnsalawn. 2558, NM13eenLUULaYTAILKERSTRnuAsauideieusndnuallne. Inefinususyeyiv
AzAalzandnunssueans uninerdefaling, NJavnuIuAs.

[8] Finiens Jayaananed uazngual uduassla. nsesnwuudnaiu thainomemaster. Windsléiann: viuled httpy/
www.thaihomemaster.com/showinformation.php?TYPE=17&ID=1181 (Li’hﬁ&lﬁa 30 UNI1AN 2563).

[9] Jesus Tramullas and Piedad Garrido. 2011. Library Automation and OPAC 2.0: Information Access and
Services in the 2.0 Landscape. Spain.

[10] Ronald T. Azuma. 1997. A Survey of Augmented Reality. In Presence: Teleoperators and Virtual
Environments 6, 4 (August 1997) Canada, pp. 355-385.

64


http://www.techno.lru.ac.th/techno/
http://www.thaihomemaster.com/showinformation.php?TYPE=17&ID=1181
http://www.thaihomemaster.com/showinformation.php?TYPE=17&ID=1181

a

MSATHIRYUNTUATAALANR atluAvanAansuasmalulad U9 3 atiuf 1 unsIAL-SuInAL 2563

MINAUIRadIgEININIsEBudsdansteuilaeldUywidugiu sauduunceu
a ad a o I = = o [ L | Y o ) al
aasulle 159 Mesulusunsunuuiiniaden ausuiniseusulsaufnea 1
The development of learning achievement using problem-based learning method

with e-learning courseware on conditional programming for grade 7 students

ayasal Udaed", aufesh AuAedanay’, nquan Aad’

Anusorn Pitiwong1*, Somkiat Tantiwongwanich1, Krissana Kiddeel

laeivAsAEnSaRaIvng L AnATAananamnssukazimalulad andumealulagnszaeunddiammmsaiansed
NIUNNUNTUAT
1Department of Industrial Education, Faculty of Industrial Education and Technology,King Mongkut’s Institute of
Technology Ladkrabang, Bangkok
*Corresponding author: 61603111@kmitl.ac.th

UNAnED

n9ituedsiiiinguarasdifte 1) MauuwunisdnninFoudlaglidgmidugiu Hufuunoud
suils Ses matdeulusunsuuvuiimadon ilannn 2) Maununizeudidsuds Bos madeulusunsy
wuufimadon fiflaauamuazUszansnin uay 3) WSsuifisunadugrisvnamsiFou vesinGounouuas
nia3ousensiansBouslagldtymifugu sufvunFeudiasuls Bos nsdeulusunsuuuud
maden nguinegeiililunisitendsd do dnidouszduduisenfnui 1 ningrsiesdoufiay
Ingmand lssFountaingrans lnonsguiogiauuungu 2 veudeu sau 72 au ndesilefililuns
3o 1éun 1) ununisdnniseulaglitymidugiu sufvunFeudiasuds Bes nsTsunsuuuud]
maden 2) unideudiauis Bes madeulusunsunuuiimaden uay 3) uuunadeuTanadugysnienis
Seu dAviauaennaedsening 0.80 - 1.00 A1ANYINBYTENINN 0.53 - 0.61 ANB1U1ATIMUNDY
¥4 0.33 - 0.67 uazAAnuidesiuviiiy 0.71 addililunisiesesideyaldun dade dudoiuy
UINTFIU UagAatiAnAaaudl LUU dependent samples HAN1TITENUIN 1) AMAIMVDILNUNITIANT
Boudlaglitamidug ufuunEoudidiuis Ses mslusunsuuuuiaden egluszdud (X = 4.40,

v A

SD. = 0.50) 2) AuAMYBIUNFELBIATUT o matTsulusunsuuuuiinmaden sudem eglusedud
10 (X = 4.56, SD. = 0.48) wagfumaianisuande agluszdvunn (X = 4.54, SD. = 0.52) 3) uniFoy
3iA5uds Bos madeulusunsuuuuiiviaden fuseandaim E/E, wihiu 75.63/79.58 uay 4) nadugns
nensiFeundadoureinFeuiiGousenisianisiFeuilaslidamuiugu sufvunFeudiasuls

1599 NMsllgulusunsuluuINuGen ganitnewseu sglledAynieaini .05

° o w o a o & a4 Aas a 9 £ a a a '3
A& 3'8 ﬂ'liﬁ]ﬂﬂ?ﬁlﬁ&luijﬂﬁ]h]ﬂiy}ﬂ’]L‘Uuﬁ'}u, UNLIYUBLATUUY, NAFNENTNNNITLIYY, ﬂ']iL“UEJuIUﬁLmﬁlJﬂaﬁJ‘W']L@Eﬁ

65



a

MSATHIRYUNTUATAALANR atluAvanAansuasmalulad U9 3 atiuf 1 unsIAL-SuInAL 2563

Abstract

This research aimed to 1) develop the lesson plan using problem-based learning method
with e-learning courseware on conditional programming with good quality; 2) develop the e-
learning courseware on condition programming with good quality and efficiency; and 3) compare
the achievement before and after using problem-based learning method with e-learning
courseware on conditional programming. The samples used were 72 grade 7 students studying
in science program classroom of Phanatpittayakarn School. The samples were selected by using
cluster random sampling technique with two groups. The research instruments were 1) the
learning management plan using problem-based learning method with e-learning courseware on
conditional programming; 2) the e-learning courseware on condition programming; and 3) the
achievements test questions having the consistency with the average of 0.80 - 1.00, the difficulty
with the average of 0.53 - 0.61, the discrimination with the average of 0.33 - 0.67, and the
reliability was 0.71. The research results were statistically analyzed with mean, standard
deviation, and dependent t-test. The research results showed that 1) the quality of the learning
management plan using problem-based learning method with e-learning courseware on
conditional programming has good level (mean values = 4.40, standard deviation values = 0.50);
2) the quality of the e-learning courseware on condition programming with the content topic has
very good level (mean values = 4.56, standard deviation values = 0.48) and the media design
techniques topic has very good level (mean values = 4.54, standard deviation values = 0.52); 3)
the e-learning courseware on condition programming has efficiency E1/E2 = 75.63/79.58; and 4)
the achievement of students after studying with the problem-based learning together with e-
learning courseware on condition programming was higher than before studying with statistically

significance at the level of .05.

Keywords: problem-based learning, e-learning courseware, achievement, computer programming
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Table 1 The quality of the learning management plan using problem-based learning method

with e-learning courseware on conditional programming

Usziaulunisuszidiu X S.D. FTAUAMAIN

1. 29AUTENaULNUNIIANTSISEUS 4.60 0.42 AN

2. @szdngy 3.90 0.69 A

3. InguszasdnisiBeus/manisiteus 4.58 0.41 fAun

4. ilewansy 4.69 0.34 fann

5. fanssunssens 4.25 0.55 B

6. ?iamiﬁ'aui 4.27 0.49 B
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Table 2 The quality of the e-learning courseware on condition programming with the content

topic

Uszidulunisuszidiu X S.D. FTAUAMNIN

1. anugndesanysaivanion 4.73 0.41 AN

2. Anuviuady 5.00 0.00 AN

3. Ysnauilown 4.60 0.54 AN

1. Tpssadauazmautamnagidon 4.90 0.22 AN

5. mMsldn1w 4.58 0.52 AN

6. Anugndwveniiem 4.00 0.84 2

7. Yemaulusuunaaau 4.08 0.79 A
AT 4.56 0.48 Aun

Table 3 The quality of the e-learning courseware on condition programming with the media

design techniques topic

Uszidulunisuszidiu X S.D. FTAUAMNIN
1. N198BALUUNSISEUNSEDY 4.60 0.51 fiann
2. mseeniuudndndeiugld 4.53 0.44 AN
3. mstkgau 4.50 0.59 fiann
ATNTN 4.54 0.52 fun

v
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3. UszAnsamessunBeudiasuile Ges madeulusunsuuuuiiniuden
AIdelaaniunisusulsanilounSounuAuuginveEmnsnudl wasdalausuuzainng
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A Aag a o = = - o
UniSEudLasuls 1399 NsWsulusunsuiuuimaden fe Table 4

Table 4 The efficiency of the e-learning courseware on condition programming

TUUY autnEey AsuuuAx Aady Sovaz
LUUVIAZR LTINS (E) 36 80 60.50 75.63
wuunaaeugave (Eo) 36 20 15.92 79.58
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210 Table 4 wudn UszAnBainvosunSeuiifmuitu E/E, = 75.63/79.58 Faganiunasi
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Tneliinissuwinuuunegeunauiou wazkuuianadugnsmenisiiounaasey lanads Table 5

Table 5 The comparison of achievement before and after using problem-based learning method

with e-learning courseware on conditional programming

HASUANENNeNNSISEU U X S.D. df t-test
Uni3eu
foulSeu 36 2.97 1.16
oo 35 -12.08*
NALIYU 36 6.39 1.61

* fswsutiudded .05
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Jansseuleglilymilugiuiiunanaasuils

Abstract

The objective of this research was study on the problem-based learning via cloud learning to
develop analytical thinking and learning achievement on problem solving and algorithm. The sample of this
research were grade 10 students who had studied Computing Science 2/2562 at Samsenwittayalai, Then, the
samples had been selected by cluster random sampling method 2 classrooms of 85 students. The results of
research were found that 1) the quality of learning management plans are in very good level (X = 4.55, S =
0.29) 2) the overall quality of cloud-learning is in a very good level (X = 4.70, S = 0.26), and the efficiency
E1/E; equivalent to 85.45/83.01, is higher than specified criteria 3) the learning achievement after learning with
problem-based learning via cloud-learning is higher than before learning with the statistical significance at the
level of .01 4) the analytical thinking of students after learning with problem-based learning via cloud-leaming
is 82.93% higher than the 75% criteria with the statistical significance at the level of .01.

Keywords: Analytical thinking, Problem-based learning, Computing science, Cloud learning, Learning management system
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Figure 1 Conceptual Framework
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Figure 2 Learning Management Model
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