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Abstract: Games play a significant role in digital learning for children and youth. This research
aimed to develop a mathematics adventure game using Construct 2, evaluate it, and study learner
satisfaction. This role-playing game (RPG) was designed for primary school students in the early
grades (Grades 1-3). The objective was to promote learning and enjoyment while solving
mathematical problems related to addition, subtraction, units, and tens. It was expected that this
would foster a positive attitude towards mathematics and enable students to use the game for
review. The research employed the IMMCAI model, following a four-step process: (1) Analysis, (2)
Design, (3) Development, and (4) Experimentation and Evaluation. Three experts evaluated the
game's quality. The results showed that the mathematics adventure game developed using
Construct 2 is highly suitable for use as a teaching tool in primary schools, especially for Grades

1-3. (X = 3.97, S.D. = 0.56).
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Abstract: This study aims to evaluate the relative importance of factors influencing curry puff
packaging design in La-ngu, Satun, Thailand, using the Analytic Hierarchy Process (AHP). Theoretical
frameworks on packaging design and consumer behavior were employed to define the involved
primary and secondary factors. Five curry puff entrepreneurs in La-ngu were purposively selected
based on their expertise and experience in producing and selling curry puffs. Empirical data were
collected through in-depth interviews and AHP questionnaires to analyze pairwise comparisons of
the identified factors. The results indicated that packaging material (0.384) had the highest weight
among the primary factors, followed by branding logo/design style (0.255), packaging color (0.136),
label type (0.105), label color (0.062), and packaging information (0.059), respectively. This result
indicate that entrepreneurs prioritize on maintaining product quality and freshness of curry puffs
through appropriate material selection. Simultaneously, the design of brand/logo plays an important
role in establishing brand identity and recognition. Among the secondary factors, plastic material
(0.679) was given the highest weight of importance, aligning with the trend of using plastic materials
in food packaging industry. The halal certification logo (0.613) was the next most significant secondary
factor, reflecting the emphasis on Muslim consumers in the area. Other noteworthy secondary factors
included the use of vibrant two — color labels (0.507), direct printing of information on packaging
(0.373), and three-color packaging designs (0.276), indicating a focus on attractive design and effective

information communication.

Key words: Packaging Design, Analytic Hierarchy Process, Curry Puff
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Abstract: The forecasting demand for oil changes using holt-winters models: a case study of a truck
service center in Songkhla province aims to develop a forecasting model for oil change demand for
large trucks using Holt-Winters and linear trend models. The study uses monthly data from a truck
service center in Songkhla Province from January 2019 to December 2021, comprising 36 months of
data. This research compares the performance of several time series forecasting models, including
Holt's Linear Trend, Brown's Linear Trend, Damped Linear Trend, Winter's Multiplicative, and Winter's
Additive, to determine the most suitable method for future service demand planning. Model
performance was evaluated using Mean Absolute Percentage Error (MAPE), Mean Absolute Error
(MAE), and Mean Squared Error (MSE). The Winter's Additive model yielded the most accurate
forecasts, exhibiting the lowest MAPE of 7.45% (95% Confidence Interval: 5.27 - 9.64) with a p-value
of 0.159 between models. This highlights the model's ability to accurately forecast engine oil change
demand. The findings are applicable to improving inventory management, resource allocation,

service provision, and reducing inventory costs at the Songkhla truck service center.

Key words: Demand Prediction, Engine Oil, Trucks
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%”aag]afﬂ”a 8 ADF Test (Augmented Dickey-Fuller
Test) [13]

4.3 N1SWEINTA N1SHYINTUAIIUABINTT
Wasuieifueiedagldmuuuloay-Jumesd
Tneldlausns Stats models Tun1w1 Python [14]

a

TneldWean Ty nrsusuiseus nlviuudea
(Exponential Smoothing) W¥aum151itnas13ue
yoslausi3 dedflsdduiiaunsadonnismdnes
Budulaednlul® (Automatic initialization) a1
é’ﬂwmmaq%’agaﬁm%’mmasmei’ﬂaaw'aa‘ﬁq
5 wuu loun wualdudadugedsay wuildandadu
03U Lnldugaduluuiiaian fuuuiumes

auuugn UagimuuuIumeialuuuIn Al

4.3.1 wudlduTaduvealean (Holt's Linear
Trend Model) Zauniswazsiwls a9 [15]

seau (Level):

Lt = (th + (1 - O()(Lt_l + Tt—l) ............................... (1)

Wy (Trend):

T, = B(L = Liey) 4 (1 = B)Tog) o 2)

ANsNENsal (Forecast):

Youn = L, + hT, (3)

4.3.2 WU UULTBAUVDIUIIIY (Brown's
Linear Trend Model) flauniswazsawls fal
seau (Level):

Lt = (XYL- + (1 - a)LL'—l ........................................... (4)

ANsNENsal (Forecast):

Yt+h = Lt (5)

4.3.3 wurluugsdunuuiiaian (Damped
Trend Model) faunisuazAanys At [16]
529U (Level):

Li=al; + (1 —a)(Liq + PTe 1) (6)

Wby (Trend):
Tt = B(Lt - Lt—l) + (1 - B)q)Tt_l .............................. (7)

nswennsal (Forecast):
Yeen =Le+ D" Ty (8)

4.3.4 FIMUVTUNDTARUUA M (Winters
multiplicative model) Haunishasiaus fatl [17]
326U (Level):

L= as% + (1= @) (Leg + Toeg) o 9)
Wyl (Trend):

T, =B(Le — Lieg) + (1 = B)Tpm g (10)

gan1a (Seasonality) :

Se=vi+ (L=VSem (11
AsNeNsal (Forecast):
Yeon = (Le + hT)St4m (12)

4.3.5 fauuuTumasauuuaa (Winters
additive model) Hauniswazsiwls a9l [18]
seau (Level):

Ly =a(Y = Sem) + (1 — ) (Le—yg + Tp—p).(13)

WAL (Trend):
Te =Bl —Lee) + (1 = B)Temqc (14)

gan1a (Seasonality) :

Se =YY — L) + (1 — ¥) St (15)

AsWeNsal (Forecast):

Yt+h = Lt + hTt + St+m AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (16)

= o dy .
wa Y, Ao Ardunalalugaanen t

L, Ao syavlugisan t

T; Ao wurlilugaanan €

(o) Ao Aranfiegszning 0 was 1

Y flo AU milinggniasendng 0 de 1

St Ao Aggniatutisiandaqiu

St—m  fe Aggnialuriiaineunth

a uaz [ fo Aasiifidvuadmdnldiuszeu
gzl
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4.4 15U AUUSEENSAIN Useiuuseansnin
Ya9nsNensailaelea1 MAPE, MAE way MSE ¢4
SegarAuAaIAd BuduYSalade (Mean

Absolute Percentage Error: MAPE) [19]

—_1¢n [YoFe
MAPE = -3, | - | x100......17)
AUAAIALAS aud Uy saltad o (Mean

Absolute Error: MAE) [20]

MAE = %zgﬂm e Y (18)

ANUARTALAG BUNIAIEDILAA 8 (Mean

5. NaN15398

NANISAIINEINTA AINUA BINISLUS 8 U Y

1% '
o w

19U

%

AwuUlaaN-IULNBTA LN BNITINNY

=

UAIAIATILAENITTANITAUNY: NS ANY

3

WGUIMITUTIMN NI Inasvan

e 2N)

5.1 HaMsUsIUsImdaya WiauensHIung
4319n519 LUV NTULIA1 (Times series plot)
F9p13797 1 waraIndl 1
A5l 1 TeyanisuTuiuueg 0esening

W.A. 2562 - w.A. 2564 [5]

4000 1

3800 1

3000 -+

2800

oy ans U ans oy ans
Squared Error: MSE) [21]

UA-62 3400  1A-63 3400  1.A-64 4,000

1 AN-62 3,000 AN-63 3,600  AN-64 3,200

MSE = =Y8 (Y, —F)? (19)
n a a a
4A-62 3200  #A-63 3800  i.A-64 3,800
We-62 2800  w.e-63 3200 We-64 3,600
= o o & v
n e IIUYRIMTHLAAYITRYA WR62 3400  ma-63 3400  mA-64 2,800
Yt Ao A1aswesiuusidmung - - -
. J f8-62 3000 [e-63 3600 fe-64 3,400
Tugaanan t
o4 . nA-62 3200 AA-63 3200 nA-64 3,800
F; fo anvvihwnevessuusidmng
\ o am-62 3400 aA-63 2800  @m-64 3,200
Tugnanad t

ne-62 2800  ne-63 3200 ne-64 4,000

f.A-62 3000 AA-63 3800  @A-64 3,800

W62 3400 W63 3,600  We-64 3,600

§A-62 3000 5.A.-63 380  5.A-64 2800

Monthly Engine Qil Consumption - Actual Data
—e— Actual Data

g ' H ' O > ' H o ' “g ' H ' e ' >
,be"’g 'ﬁ‘s‘"‘g ,ﬁs"“g ']9'199 ,19’199 '19'\5’9 'LQ'D"Q m@?’p ,LQ'D"Q ,L@',VQ

Month

A 1 YSinaniswisuaietidiuniesaussnaunivg (unsiag 2562 - Sunaw 2564)

11597 1 wag A i 1 wansdTunanisld  auduinissausinludwingsuan dausifou

WTuLA3 0950UINNUUIATAY IR BY & UNTIAN WA, 2562 §9 LABUSWINAL W.A. 2564
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Foyatlfiludeyaiugrudmiunisnensalniny
AN UNNEUNTIULATEY TINUI HANITNARDU
Stationarity suavi’fa:ga A28 ADF Test (Augmented

Dickey-Fuller Test) 4oy an15U5u1uu AT 84

SEWING WA, 2562 - WA 2564 FIm5197 2

A5 2 LARSNANITVIAGDU stationary

GAl i p- Critical Critical Critical
NAEDU value Values Values Values
ADF (1%) (5%) (10%)
-1.7887 0.3861 -3.7112 -2.9812 -2.6301

NANTNA 1 Han1sNAdDU stationary WU

A1 p-value (0.386) unnIsEAUNBEIAEY 0.05

(Aszdunudesu 95%) uazAradfinnaoy ADF
(-1.789) dAunninA1ingannseau 3eaguladn
%ayjamaw'%mwfﬂﬁum?mism'w WAl 2562 -
w.e. 2564 TA21uly T 9 (Non-stationary) 4
nu18A1NI1veYalluudldu gana nieAd
wUsUsILT liiRsiinanatouaziin1siiasevina

Residual Diagnostics Fapn5797 3

A15197 3 TLASILYNANTISNAA@DU Residual

Diagnostics
ANSNAEIU AN p-value
Ljung-Box Test (lag=10) lb_stat = 12.44 0.257
Shapiro-Wilk Test W =0.939 0.048

1N 3 mIliaseideyaoynsuie dou
LABULNTIAL WA, 2562 D9 LADUSUIIAN W.A. 2564
wu3R1aa1aad oulydaudunusidaaan
(Residuals 10 W White Noise) A3 W& Ljung-Box
Test (p-value=0.257) wa Shapiro-Wilk Test (p-
value=0.048) Fdayalsinszaeduuuund uslsl

v v

ANANTENUABNITNEINT @BAAR DINUNE

v
a0 ¥

Stationarity Test (p-value=0.386) ﬁﬁﬂ‘u’nsﬂauualﬁ
v Stationary € sau1savlunensal e
WUUs1a89 Holt-Winter’s Telnense st unnsld
WUUD1a09 Holt-Winters 39fianrununganlunig
dnldwenseldeya dlefinrsanannsnasidiule
FUsinamstdintued eslinisa sundany
Yraan lnedin1siuniusgraiuladaluunasou
Wy euNnANYemnIfUTIansldduuali
ANAY LATLADUITIEU-NOBAIAN W.A. 2563 LAz
Wouuns1AL WA 2564 AU3uNasTdiTuASeq
a9n19a18u 1 Feusdisanusudulunsld
wuusansiianunsafiansanwultulasanufuaay
UERIRHG

5.2 HANTSYIUIY LEAIHANITNEINT ADY
Foan151Ua ud1eaTued selaelduuusians
Holt-Winters Usznauniy wuilduldaduveslaan
w T LE e IUs1IY Ll duTLduLuuiinan
AIUUTUNBTARUUA N baTAILUUTULVBSA

LUTUIN AININT 2 D4 6

Monthly Engine QOil Consumption - Holt's Linear Trend Model

—&— Actual Data
@ Holt's Linear Trend Fit

4000

MAE: 296.80
MSE: 129811.87
MAPE: 9.12%

3800

3600

3200 +

3000

2800+

2019-01
2019-05
2019-09 4
2020-01
2020-05

ANH 2

2020-09 4
2021-01
2021-05
2021-09 4
2022-01

Month

nan1syiuneUsuanUasuaneuns eI adlne lEhUUINan I UI LT T AU aan
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INAMT 2 wansran s ueYnansasy
devsfuadosseieulaglduuusiansuulliy
WJaduwealaay (Holt's linear trend model) wWigy
fudoyanie uuusaesiivneduteyafiuuili

Wadu weildAdefaesddsenauggnia 3100w

gwulaiuuudiassaansadunuildulnesiuwes
Toyald usidsiinnuaainiadousgting lngianie
Turhefifinsdsuntasesesng wu granansd
WA, 2563 wazdud wa. 2564 dadugefifinang

AeaMsiUdguieiumToLiuduginiung

Monthly Engine Oil Consumption - Brown's Linear Trend Model

4000 | —®— Actual Data
Brown's Linear Trend Fit

MAE: 296.80
MSE: 129811.87
MAPE: 9.12%

3800 1

3600

Liters
¥
s
8

3200

3000

2800+

< & & S E
i i~ e~ o o5
0 L 0 3 o

& & <S> & g <>

o ~ o~ o~ v
SV SV SV SV v
& & S & S

Month

lﬂl o a dl ! % U dl ¥ o 4 a 1% L3
A 3 wan1syiuedsunalisuaisinsiuesedegldiluudian il dindauduesusi

- o = o
INNNT 3 wanaransviugUSIINNSIALY
i Y = =~ v ° o
anguniuAIseseaulaglduuuinaswuiliy
9L uve9us19U (Brown's linear trend model)
Wigunutoyadse WuReInuwuuTIaeaul i
uvadlaan wuudtaestvinziuteyaniiuuiliy

WA

wabiAnsfivesdusznouggnia annnasLiuledn
wuudnassanusadunwildulagsiuvestayald
WU WALANLARIAARBUNINTY tneRNILluY 9
a A a | < | | a
NUNISLUA YULUAIDYIITIALID YU ¥39na19Y

W.A. 2563 LaLAUY W.A. 25604

Monthly Engine Qil Consumption - Damped Holt's Linear Trend Model

4000 1 —8— Actual Data
--@- Damped Holt's Linear Trend Fit

3800 4 MAE: 296.69
MSE: 129557.85

MAPE: 9.11%

3600

3200 1

3000 1

2800+

g < < I

o o
£3 aa
[ 0

o o o
32 v v
[ » »

%

& [\ & &
o o
2 ®

r70
<%

o N
$ $v
» »

AT 4 fan1svinuneUsunaslasuangtinsuasadlngldwuuInan s g RE Uk uUiAan

INANA 4 wanINanIsyiuIUsuunsasu
aneuTuLAS a9seAaulaeltwuuTIa0 kUL

Waduluuiiatan (Damped linear trend model)

Wiguiudeyadse wuudnassdaagiuwuuinges
wudldudaduvedlaariuazusndid wainisan

Prninveasudlduasilonaiiiuld v¥inlvnns
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Muslusrere1laUE@l gsuINTy NANAE  IANUAa1nLAd auluY9n n1sUa sunladagng

WulA I UU91a99l i AUAR189ARITULUUTIaDY  SIALS U Aananal WA, 2563 wavaud] w.a. 2564

nownt a1unsodukwildulaesiuvesdeyald waz

Monthly Engine Oil Consumption - Winter's Multiplicative Model

4000 - —8— Actual Data
--@- Winter's Multiplicative Fit

8009 MAE: 253.95
MSE: 91749.19
MAPE: 7.88%

3600

3200 1

3000 1

2800

N & 5 s g & S 4

o & o o o o \, o
3 57 N 5 $ 5 3 34
-~ 0 I ~ ° -~ » "

AR 5 Hansvihngdinadasuaediiuensedaglduuudiaesiumesauuunn

NN 5 LEAINaNITINUIgUSUIUNSasyY
fneuTuLAS 89518 A aulaglTLUUINARIIUWMBS

=1

dwuuf (Winter's multiplicative model) guiu
Toyaass uvusiaeadinungdmiudoyad s
wwalduuazgania lngasAusEnauggnIaIEgnuin
W15 lugUuuunIsh e 3INAINILLA U
wuuTaesiamnsadugunuunudesnsfiduas
amganalddlusgdunis dunmldarnduviune

(@) NAanyUrT UasaRAAR BINUT DY AT

(@uniw) uazdsinuaainiadousy tnslans
Tugasiiinmsdsuulaswesnnudesnsisinga
WU YIMADULHIBU-NYAIAL WA 2563 LaZY
WaUEIIAY WA 2563 - UNTIAN WA 2564 9E4ls
Anu s‘]’qmﬁmﬁmmmﬂ?{auagjﬁn Fa0191Aina1n
Hasudu 7 ldldsweglunuudiasmiondnu
Luauysalvesuuudnasslunisdugduuuaing

ABINSNTULDUY

Monthly Engine Oil Consumption - Winter's Additive Model

4000 | —®— Actual Data
Winter's Additive Fit

MAE: 242.44
3800 MSE: 98062.05
MAPE: 7.45%

Liters
%
s
S

A

Q q n h e
8 ¥ S v Y
» » » » »

e \, » \ch s
$5 % W W
» ' » »

90
2y 1

Month

AN 6 Han1svinuneUSinalasunetuaiaadagldwuuIan I umesaLULUIN
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NN 6 LEAINANISYINUIEUTUIUNSUASU
fn8uTuLAT 8958 aulag T UUINARIIUNBS

auuUUIn (Winter's additive model) Wigufiudaya

' v
aa v

T3 wudeesiungdniudeyaiiiiuu ey
g9n1a lngasAusznauganiaazgniiuniiatsanly
sULUUMTUIN Mnnmaziuhuuuhaesiannm
Fu3UuuUAReen15A 9 unanuge n1aldd
IndiAgeiutayaaTeaunn dunsivinuneduuiliy
uargUnuunstuaslndidsstudunsmidayanss
Tn8lan 08198 9813130 UN89AgIaAYBIAIY
doansldreutrausiugilumans 9 g wilugeid
MsWdBuuUamesnuieInsfisInis wu ¥as
LADUIBIEU-NOUAIAL W.A. 2563 LazYIILADU
FUIAL WA, 2563 - UNTIAL W.A. 2564 iR
§auansliiiuduuudrassiumesauuuuan
fauaruisalunisvituned wiugig sdmiu
yadouad wazn1sfiatsunesdUsenauggnia

Tusduuumsuinvnzauiudeyail

A15197 2 WIsuLisy MAE, MSE uay MAPE 494

WUUTIBDIRN

A15197 3 FLAS1EIANULYSUTIUNILA B (One-

way ANOVA)
Source Sum of df  Mean F Sig.
Squares Square
Between 337.31 4 8433  1.67 0.159
Groups
Within 8836.80 175  50.50
Groups
Total 9174.11 179

LUUINRDY MAE MSE MAPE (%)
wwltwadlgan 296.80 129,811.87 9.12
wnlduvesusnu 37342 204,876.67 11.39
wwltunuuiianan  296.69 129,557.85 9.11
Tumesauuugu 253.95 91,749.19 7.88
Jumealuuuin 242.44 98,062.05 7.45

NA5T 2 M1519E LEReAn MAE, MSE uaz
MAPE 993LUUT1a0915WeInTad a1 9 Lawn
wurldudadurasload wuldudaduvesusiai
wrldaudadunuuiianan Jumesawuunu uag Ju
IMOSALUUUIN PINNAANSNUIILUUT a0 UNDS
awvuuanliien MAE, MSE uay MAPE f1iign iile
Wisufuwuusiassdu q Tnsnanisiasiziaiig
wUTUTIULUUNIAULA YT (One-way ANOVA) 183A7

MAPE Lanssamsneii 3

91NA15199 3 WUIIA F WA 1.67 wazan P-
value Wiy 0.159 Fannniseiuiluddynisadn
fit el 0.05 fafuFeagulin Taiflenuuandng
athailfudfyn19adf seninedn MAPE ldsves
W1 5 LuUsiaet thimneruinLuusae s
UszdnSanlndlAeeny waza1nn1sIAsIen
Tasgianulivesinaguuudnass (Sensitivity
analysis) #28a 11T #9LUUUIMT5 U (Standard
deviation) waz ¥19A21uE 83w (Confidence
interval ¥a9A1 MAPE ) [22] vl 81U 8 uLiiaunas
NI¥1UAIVDIAMUAANAIATULA AELUUTIABY

AIR15199 4

A1519% 4 N5AS1EAUla (sensitivity analysis)

A MAPE 9990A8 b uua1ad

LUUINADY MAPE  S.D. 429A213
(%) dosiu 95 %
wunltuwedlgan 9.12 716  6.78-11.46
wunlduesusnay 1139 844  863-14.15
wirlduwuuiianan 9.11 712  6.79-11.44
Tumesauuunn 788 588  5.96-9.80
JuwmesauuuuIn 7.45 6.68  527-9.64

MNAIINT 4 wansnanisiiasgiaiula
(Sensitivity analysis) Y99k UUTIABINITNEINT O
A199 taua wualduveslgan wurlduvesusng,
wualduuuuilanan, Juwmesakuunn wagiumes

ALuuUIN lngulanaA MAPE diudsauunnnsgiu
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299 MAPE Laga9A10L 93 U9 MAPE Hans

a L

AF1LALAASIAI UM UUTIa ST UMD S AR UUUIN

=l '

fanuuwiuguaziaiesign lneilAn MAPE daiian

a

i 7.45 % uazdrudosuuanasgiusnfiand 6.68
Feusddmanismensalfaruduniution uay
finuudefiogs luvagiiuuudiasauualiuves
U519 fANNFURIUYEIAN MAPE gefign Tnedian
Mean MAPE g4fia 11.39% wagauld saiuu-
19351 8.44 uanasenalsiiafiosvesuuudians
¥29auLd a3 uves MAPE lunuudiassiumes
auuuIniuauiign Insegsening 5.27% fa 9.64%
Fauandliifiufemnuuiudiuazanuindofionys
AuUUIandy 9 fMeograty wuuTasaLuliy

%

929lgania1 MAPE 7 9.12% waga39AINULT sy

nf1and1 o7 6.78% s 11.46 % Fealudann
MAE uag MSE 990915797 2 As7 gaued 4
wuuTaesdumedasuuuindauaainad euly
nswensaliiesiigauazansnsaduguuuuvesteya
I@Andwuusasidu q Jeaenndestudnvusves
foyafiiuuliuerggnia Tnsuuusassiumes
ALUUUINAINTIisanesUsE N ERsEi e
pg9lUsEANS AN

5.3 wan1sweInsalad9utn wasannusidiu
UsgdnTnInUakuudnendnie 9 Lagnuin
wuudiaesiumesauuuuinlinadns g Fa
WUUTIaDUMBTALUUUINU LTI UNITNE AT
audpsmsasudethduaiesaimii 36 o
(UNSIAL A 2565 - SUIAY WA, 2567) Fapng1adi
5 fuaniuanisnensal Usunanisiua sune
ﬁﬂﬁum%ﬁwLﬁauﬁm%’usamsnmumlmm’iu
ForTaduan KausiieunnsIaL .M. 2565 Auiou
surAu w.A. 2567 laglduuudnansiumesanuy
van Faduuvudassilinaniswensalfidvige
mufitiiauslunan1side nmanwsdiuiinm

AUABINSLUABUD YU ULAS DI WU UL LN LT

dnteslunsazl wardimdiguuuuanuiuniuniy
gona lngdanudesnsgeluriuiiousnsiauiay
flunruvemnd aenadostutianaiiigsiavud
AuAndn wazmnudesnsslutadieunuansiug
damen wagdunan Jeoraidurasiigsiovudsdudn
FULYIAs man1sne Tl anuisaunluld
U3Naun151akKUNITIANIad ontsTuLag a9
MsdnasmineIns uaznsnaunuidsay ilels

A0MNAADINUAINUADINIT HUBUIAR

P ¢ 1a o i
f15191 5 A1319NTNenTUUINNNNTSIUasunNe

PsfuLeses (Bns) WA, 2565-W.0. 2567

oy .. 2565  W.A. 2566  W.A. 2567
UATIAL 3,890 3,904 3,917
NUAMNUS 3,560 3,554 3,567
ey 3,865 3,878 3,892
e 3,452 3,465 3,479
WOBNIAL 3,422 3,436 3,449
guiey 3,558 3571 3,585
nIngIAY 3,610 3,624 3,637
Gl 3,328 3,341 3,355
fugeu 3,521 3,535 3,548
AanA 3,707 3,720 3,734
WEAIN YUY 3,692 3,705 3,719
SuAL 3,410 3,424 3,437

wazAndl 7 wansnansvweUSinanisiuasy
dreusiueIeddagldlasuuusias I umesauuy
vIn(dulsEAuny) iWeududoyaats (Fudinitu)
wazAfifuIneInLUUSIaes (EudiTen) szmuin
1AYLUUTIA89T UMD ALUUUINAINITAVNUY
wurlduvesUsuranisiua suaeunuLad og
TusuiAn (W.A. 2565- W.A. 2567) leegrsuraula
Immé’uﬂswmamﬁqgﬂqumﬁuawmmm
Foansiidulumuggnia waeduunlduiaty
Wdndeslussezen gULLUUﬂ'rﬁwmﬂiaﬁaamé’m
Fuguuuvveateyasisluein 4 suandliiiuds

Uszdnsamveauuuitaeddunisduguuuuaiy
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Aoens widreglildnensalaiudugmnaainiy
| s P a Y & e
drun1snennsaiiduduusedung wanalviuia

wUAHLlAESIUNAIAINALARTULUBUAR FIAIUTD

Jrldldusenaunsandulalunisinauaunisianig

NINBINTHN ¢ MAEIVDS

Holt-Winters Additive Model Forecast

4000

3800

3600

-z

3200

3000

2800

—# Actual Data
-8~ Fitted Values
- Forecasted Data

2019 2020 2021

2022 2023 2024 2025

Month

AT 7 NISNEINTAIAINUABINISUAS LR8N ULAT DY

6. dyunazanusena
iAfeiyatunsiauuuusiassnisneinsal
Arwdasnsdsudisthiiuaiesdmiusoussyn
vuningy laglddrnvulgan-Tumesanagiuili
Wadu nsaldnwiqud uinissausimnludania
#9087 NANTITLNUIUUUTIRRIUNBTAUUUUIN
TWnanisnensaliiidnian lnede1 MAPE, MAE uay
MSE shae idlewisusunuusiansdu 4 deaenndes
fU9IuT T Ishak and Jaapar [23] L4 Holt-
Winters lun1sngnnsaldeyasunsuiiaiiagnuin

v =

vaHan ANNa laulaniy

wuuaesiiimnganiy fign
ot 98w edoyadanuduius fuluszezenn
WUUTIA0ITUMBT AUUUUINAINITANAITUN
aeAUsENaUnaNIaLaziuIliuvesdoyalaegiall
Usgdnsam Feaenndostudnuazyesdeyaniy
FosnaiUdsudientuiad esfidianudunuay
P2 uardgUuUUNTT uasenq egadlsfnny
wuudrasafansdimiunaiaindeusging dso1aiin
nndaduneuenilalsthuninnsanluuuudiass

WU @nnLasegng wleu1eveesy niewmnn1sal
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Abstract: This study aimed to investigate the relationship between demographics and electric
vehicle (EV) usage behavior, and to explore the factors influencing EV purchase decisions in
Songkhla province, Thailand. The sample consisted of 120 EV users at charging stations (out
of 150 distributed questionnaires). Data were collected through questionnaires and analyzed
using descriptive statistics and Pearson's correlation coefficient. The results revealed that the
majority of EV users were male (72.50 %), aged 30-50 (53.40 %), married (67.50 %), held a
bachelor's degree (52.50 %), worked as business owners/entrepreneurs (42.50 %), and earned
15,000-25,000 THB monthly (43.30 %). Friends/close acquaintances (34.20 %) and family
members (26.70 %) were the primary influencers in their EV purchase decisions, supporting
the hypothesis that individuals with financial stability, higher education, and supportive social
networks are more likely to adopt EVs. The main reason for purchasing an EV was convenience
for commuting/daily use (45.80 %), with most users driving their EVs daily (43.30 %). Most EV
owners already possessed a gasoline-powered vehicle, and the EV was not their first car
(62.50 %), indicating that EVs are primarily used as a secondary vehicle for urban commuting
and have not fully replaced internal combustion engine vehicles. Most EV users in this study
did not express concerns about future EV running costs (75.80 %) and preferred charging at
their convenience (55.00 %), suggesting adequate current charging infrastructure and effective
charge management by users. Environmental awareness was the strongest factor influencing
EV purchase decisions (mean = 4.46, standard deviation = 0.32), highlighting the importance
of environmental consciousness among EV adopters. Furthermore, statistically significant
correlations were found between age and purchase intention (p = 0.01), as well as between
marital status and income with purchase intention (p = 0.05), confirming the influence of

demographics and socioeconomic factors on EV adoption and usage.

Key words: Electric Vehicles, Purchase Decision, Songkhla Province
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Ready-Made Organic Fertilizer Mixer Machine for Small-Scale Farmers
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(Experimental research) naunaufun133 4819981529 (Survey research) laadna Uszasd dail
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ponuUUUazaLY 1uideadsiviauo masenuuuiedssnandefidulsznouuazgunsaising q 3 dau
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fdfny: edoswauis, uewosifes, yaluniuy

Abstract: This research focuses on the design and development of a ready-made organic fertilizer
mixer. It combines experimental and survey research methods. The primary objectives are to: 1) design
and develop a functional ready-made organic fertilizer mixer and 2) evaluate the efficiency of this mixer.
The designed mixer consists of three main components: an agitator set, a transmission system, and a
structural frame measuring 50 x 90 x 120 centimeters. It is powered by a 1-horsepower gear motor
operating at 1335 rpm and employs a reduction gear system with a ratio of 8.9:1, consisting of a 14-tooth

driver gear and a 40-tooth follower gear. The resulting output speed is 52.5 rpm. To assess the mixer's
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performance, three mixing trials were conducted. Each trial involved mixing 5 kilograms of organic fertilizer

for 5 minutes. The results indicated that the mixer effectively blended the ingredients, producing a well-

mixed, non-clumping mixture. Expert evaluation revealed a high level of satisfaction (X = 466, SD =

0.18), and users also expressed a high degree of satisfaction (X = 4.5, SD = 0.49). These findings suggest

that the designed organic fertilizer mixer is practical for everyday use, reducing labor and time required

for fertilizer mixing.

Key words: Fertilizer mixer, Gear motor, Agitator set
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