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Abstract

The purposes of the research were to 1) to develop a web application to publicize and promote
the distribution of processed products from water hyacinth, 2) to evaluate the efficiency of the web
application to publicize and promote the distribute of processed products from water hyacinth, and 3) to
study user’s satisfaction. The developed system is a web application using Visual Studio Code for
programming in JAVA language and MySQL database management system. The sample group includes those
who visit and purchase products through a web application to publicize and promote the distribution of
processed water hyacinth products at the learning center. Nong Nam Sai, Phachi District, Phranakhon
Si Ayutthaya Province. The purposive selection method was used. The research tools include a web
application performance evaluation form and user satisfaction assessment Statistics usedin research include
mean and standard deviation. The research findings showed that Results of searching the efficiency of web
applications to publicize and promote the distribution of processed water hyacinth products. The overall
is at the high level (X = 4.24, S.D. = 0.67) and the results of studying of user satisfaction of the web
application for publicizing and promoting the distribution of processed products from water hyacinth. The

overall is at the high level (X = 4.50, S.D. = 0.57).

Keywords: Development of web application, Public relations and distribute promotion, Processed products

from water hyacinth
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Abstract

This research aimed to 1) develop an electronic book for public relations on the Mellow POP MCOT
streaming platform on Google Sites, 2) assess the quality of the developed media, 3) evaluate the audience's
perception of the developed media, and 4) evaluate the audience's satisfaction with the developed media.
The study sample consisted of 50 Mellow POP MCOT streaming viewers, selected by accidental sampling.
The research tools included 1) a content and presentation quality assessment form; 2) a perception
assessment form; and 3) a satisfaction assessment form. The research resulted in the development of an

electronic book for public relations on the Mellow POP MCOT streaming platform on Google Sites. The
content quality assessment by content experts was rated at a good level (X = 4.33, SD. = 0.66), and the
presentation quality was rated at a very good level (X = 4.56, S.D. = 0.54). The sample's perception was
rated at the highest level (X = 4.71, S.D. = 0.48), and the sample's satisfaction was also rated at the highest

level (X = 4.72, S.D. = 0.48). Therefore, the electronic book for public relations on the Mellow POP MCOT

streaming platform on Google Sites can be practically applied.

Keywords: Electronic Book, Streaming Platform, Goosgle Site, Mellow POP MCOT
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Abstract
This research aimed to 1) develop the video content series titled "Little Sports Tips" on the 9th
Stadium Facebook page; 2) evaluate the quality of the content and the presentation media of the developed

video content series; 3) assess the perception of the sample group; and 4) evaluate the satisfaction of
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the sample group with the developed video content series. The tools used in this research included
1) the video content series titled "Little Sports Tips" on the 9th Stadium Facebook page, 2) a content quality
and presentation media evaluation form, 3) a perception assessment form for the sample group, and
4) a satisfaction assessment form for the sample group. The sample group for this study consisted of
50 followers of the 9th Stadium Facebook page, selected through simple random sampling and willing to
respond to the questionnaire. The research results included the development of four video clips titled "Little
Sports Tips" on the 9th Stadium Facebook page. The content quality evaluation by experts showed a good
level (X = 4.42, S.D. = 0.50), the presentation media quality evaluation was at a very good level (X = 4.61,
S.D. = 0.60), the perception assessment of the sample group was at the highest level (X = 4.80, S.D. = 0.40),
and the satisfaction evaluation of the sample group was at the highest level (X = 4.79, S.D. = 0.42).
Therefore, the developed "Little Sports Tips" video content series on the 9th Stadium Facebook page can

be effectively utilized.

Keywords: Video Content, Facebook Page, 9" Stadium
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Abstract
The research aims to reduce waste and improve operational processes to enhance employee
efficiency, while also encouraging customer retention to increase export volume. This case study on

the export sea freight agency of Speedmark Transportation ( Thailand) Co., Ltd. The study utilized
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the Flow Process Chart theory to analyze and categorize all work activities, determine the time required for
each task, and implement Lean principles. The Lean approach involves applying the 7 wastes and ECRS
principles to eliminate waiting times and streamline complex tasks. Start by opening the manual for
Standard Operating Procedures (SOPs) and used checklists as guidelines for verifying tasks, which helps
prevent errors, reduce delays, and utilize Key Performance Indicators (KPIs) to control and measure
employee performance. As a result of these process improvements, the number of work steps has
decreased from 37 to 20, and overall operation time has been reduced by 42%. This reduction has
facilitated continuous operations, eliminated bottlenecks, and minimized errors in the workflow.
Consequently, employees can perform their tasks and provide services more efficiently, leading to shorter

delivery times that benefit ongoing business operations.

Keywords: Reducing Waste, Improving Work Processes, Increasing Customer Service Efficiency
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anagnad Anwduadasziiessnwinisdamsnsruaumsiauiieiinyszansamlun seuiunig
Jndsdufrvonien reawi $1dn iunsfnnnsufiRnuiiweminnuedaduiuiievhnisinddui Tae
S uainnisfutegaduneu nsruiunInisTadedudiesazdsasiuaunineud Sudavou
Fruruanvianuad vinisdndsdudi lnelduufna lean nsand uneu nseeniuunszuaunviteluel

Falddwmansznuiunudiedue) Tuuieniaznisdnassaarunisalimelusiunsuy Simulation Awesim [18]

a £ a

AnRs3 13 09 nsiinUsEANE A wnszuUM snanlneUssgnAlduuAnuuudu n3d@nwn uSEnnanlsl
dnudssy ﬁi’mqﬂizmﬁlﬁaﬁﬂmﬁumauiumzmumiwﬁmﬁ'amLmeﬂu ﬂ’]ﬁammmqul,ﬂa'wﬂ'l,ﬁwﬁu
Tunsguaunsllidnudsgy Tnenisussendlduuifawuudu lnenstufindeyameunuginislvavednseuiunis
(Flow process chart) uagldunuisiaa Tumsissiuasmamaiiuinsmesiam andulduszgndldudnms
ECRS Gu"ssfl,umiﬁﬁmmquyLudﬂumsmummazmﬁmwﬁamiwémLﬁ@IﬁLﬁmﬂﬁlwamawuﬁﬁﬁu [13]

gmnsal 503 MIUduUssnsEULMsHART N sUsEgnAlTLUIANAY nsdiAnw: Tssnundngaiiesn
Jondaeuan Suduannisanudaym wavavsvesdym ApzinsruumMsNuLiazdTiAe e wenan
5W1H lnemsiusiusindeyasindidoyandn 11 au sensdunawuulidiusiuwaznsaunuingy suds
Usggnaldintesiioaulunisaiaunuiiaesisnuruazndnns ECRS dasznausng n1sindn (Eliminate) N1
520U (Combine) N153nlual (Rearrange) waznsvstinety (Simplify) Lﬁaﬁ’]msﬂﬁquqnizmumi‘vﬁmu@m
TaganmshauitlidndulfulsinszumunmsuninszuunmsiiannsaiaundeniulduagddiBnsim dmanis
WigulgunszumumsvinufaukasnanIsUSuU Ui nussniwdnanasiosay 2.56 Lazdawaliiian
NILUIUNTINUTIMABUNTUTUUTIRAARIN 229.92 Falus 18y 217.72 Fala wé’mwﬂ%’uﬂqﬁfqﬁﬂﬁamaaﬂad

loneSesay 5.31 [12]

4. JFAliun1sde
4.1 dipsasionndiasgsinaminvasdym
Tdunugiuanuvisuazia (Cause and Effect diagram) 1theuaninnuduiudediadusz uuiiensiu

anvoslamiuiase dalvguumanisudledeyminigneies

sy (HAAAmaT)

dufaun1tiivunsIntuaau

A-.i wyugudaubidaisu
nirraaausidstunyvinouyl

FIIUASAvaaNARAY

FANRNAVIHANA IR

autaria v
\'.nmmu- Tun1svinou

msuthiugefiu

®

\ASHEAR wineu (A5susnas)

SNIIRTIIRAY MYBURIUT Tl landuvunisiinu

g‘dﬁ 3 LLmu;_]ﬁLLamLmLLazwa (Cause and Effect diagram)
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nslaszvidymiwviasvisuayihlinsvaiveignAmuasiawuddenlddunugiuinisdesnnedu
FhueNNTTUIUNITTINNULAAZAINTINMEY Flow process chart eans1udessuziiamsvingulufanssuladn

LdneliiinUsslominniigauazinanman an dunau Aanssuiung

4.2 AAEINTTUIUNNTINIUAIY Flow process chart

Wunuiinszuiunisiva (Flow process chart) sndnunsueniianssunsagnseuIumM vy el

nyunfnssdlatiendnisaniiunu msnseaeu n1swAdeun N1350A0Y kAZNMTAU Lagseudiydnualsuds

328218 IN1TNU

o 4

M1397 2 waRIdY I NYRILATAMUMNIEYRIMNLATINTEUIUNITIMA (flow process chart)

'
o =

nwal Th) ANUVUNY

eae

MsUHURNS MIANUUNU NITNURY MIAUU

(Operation) MSIAEISUAEY ovinsdseen

NN TIVADU

A1IMIVFBUTIDALDUA
(Inspection)

A1SLAROUTVDIDNEIT
(Tranportation)

A158197 4 g ye z .
A1550ARYWaMMLTUNT T URaUsaly
(Delay)

nsLfiu e ..
nsdniuTan aui Wunaiunu

' ANSYUE

(Storage)
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1 SUAIAINITIDIINDIN LOLEUA
- . 210
finriagnAn
Y T~
2 931882 98ANANATLAS
A ) \:. 150
Aoy
//
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) L. 1,020
duanlunisaes Auanese
5 Fe8ITNEaNvaESe ‘ 120
6 |50 Booking :naui3e \:. 1020
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7 | 18%u Booking dlviiaieiug .:/ "
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/
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) 210
anAn
10 | 999501 5udum 240
11 | 99911 checklist uazaymIURD
o 90
Tuenans
12 | viwsmlurunasesasaauluau 90
13 | ddvignAmsavaeunaysedudu
. 240
nav




/

JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY ts*‘a 53
VOL.4 NO.2 (July — December 2024) :

dunsufiiouldnannnieimilswenissenss uannsUisuisududefidudidelinsuien
qmﬂéﬂumsﬁwmﬁu’wm fio inANuatlunsIhe Mssersy 52% MsUfURNY 36% msidoudl 10%
waznInTIREAey 2% drumaiuliiflutuneunisvhanidsitninseide

4.3 Mydranuienalavasgnituszdnl 2567
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viludwianan Lz Booking ” Meudtmedl KPI veswinauvieidomininnusognduniuslunugndn (Sales

A v

Visit) Liteasnnudniusiidsegnauazmsenainusuiulunng Y

a » -
nuuimeanuitanelovesgni szdill.... 2567.......
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5. NAN157Y

MNNITAATIFANANTANTUNUAINTEUIUNITINNU Flow process chart (115797 3) wUTeuifisuiu

nsdrrenuiianelavesgnAUssdnl 2567 (GUN 4) JaiiteyadedenmsvinnuremtdnnuLazgnd LnA

'
=~

Weslgawenszuumsvinnuineliinanua1tase ganwiahmgumsinuiuudunieseineldlunis

a A

YSudsasuiledym Ao nufnisidaanugailal 7 Usens wasvgul ECRS Nfigananugaideiingin

Anudenie visesunuililaasimanauunulag Tudvesdns wieldlunisuuugeianssusagidnianssunly

nelinuar1Liy el

5.1 MsUszgnalinge]nsminanugaidan 7 Ysen1s lumsdanistuneunisvinnu

5.2 MswAlunsvinumengug) ECRS ananugaideiiinananudsmelumsinnu

M139% 4 Aanssuinelviiinanugads 7 Usenis uaglingul ECRS vudaaiasilonien lunisaliunisusulss

(Processing)

BL way Draft Tuvu
wargadenianselonans
uily Draft BL 91naneise
uag Draft Tuvudsduaiain
Fnnaneieas

AIIEDULAL TOEUTUNAU
wazsaudumauselUiiusn 1 Tuneu
Funaudl 21.50 SRVGM MngnémEilvamiasa
Funeudl 22. 165U SIRVGM ngnénudatis
Teneise

Funeud 23. davi Draft HBL wazdslvignen
Funoudl 24. 165 Draft MBL 9nanei3e
Sumeuit 25. Asa9@ey Draft BL wazds Draft
BL TviloLdunnsiageu

4 v L2 v
AugLde 7 n1susuusalagldy n1susuuselagly
Ty - 4 e
Uszns N8 ECRS 1A3D93IDDUY
AMUg LY M3TeMALAEIIauLBen Eliminate (n131130) l¥a30sie SOP (Standard
We9aInNN1ssenay | 9 nietgualunsaLiineu Tnafdndunaudnaluil Operating Procedure)
#AIUNSUSNS WAayNSIREUI UL IN FumauT 4. SoLLUUALIITRAN LS DAY LAY WuswimaSuusnlunssy
(Delay) Time zone Muanamsiulung | dygrlumsasssznadeduansise hanungnaeanuiugi
avUseine Jupau 8. ToLaLeUARYIIR Yaowud Livaldlins
TuseuN 26. SegNAUATIBIgUABILISY Draft | Ynaumgevedn
BL nau
AMugayde MSapnENENSRANAA Rearrange (M33nlu) 14aSesiia Checklist w50
a ' a a & ° v v A & a
Wesamnnssenae | (Human Error) 1wy lu PO, | Beusesiunsumsnauludlegldieiesde | s1ensesiageu Wieuwsn
fAIUN5USNS Tuwdendl wazntnawihay | Checklist Wantglunsinddudumeunts | Jumeunsamiuaiuagng
(Delay) Lipsunntumeu wiednw MU LagaT9deUTunsunsYuses U Foau wagldlumsesiageu
FuapuM IO Jevhlinu | Welinisyiaudedu Simplify (nsvinli 189N INSYINaU
. ‘o . TN o v
LaSvanysalifanmsvhau | $1ew) Wiisaududaunazanszesiiainis
Fugou ¥inanu
= N o v o = . =
AugaLde MsnsIvaeuLazuilulena1s | Combine (M332uAY) 1#30sdie Checklist w30
e g9 iz lufinstuiinlu Tnesruduneuseluiliiu 1 dunsu FIUNTATIVEADU LD
ATTUIUNTHER mMsnsIRaauIRinnsyinan | Jumeud 12. e wluvwayssiadeulumu ATIVFDUTIINITATVINIU
Aundnsio Pdfou LU MUl Draft Tunaud 13. naavhesluswasa ddiigné
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AugLde 7 n1suuusalagldy n1suFuuselagld
Uy - 4 o
Usznns nqud) ECRS GELEREIR

AMUgaYLHY msseansiSensuiisutuse | Simplify (msvinléedv)

lasann penyedma Jslianunse WasumsasadevanuznMsiiuiofe

AITUIUNINER 28nLBNA1T complete BL 17 | Website Marine Traffic WAUNIATIVEDUNNY

frunanfuad Bamszvhlmsuwadiui

(Processing) wazfaanunsn Combine (Mssaui) 1T 1

JURBULIDAATEBLLIANSVNaUAST
Juppudl 31 AT UTUSPRONLAUNISRS U
@eiSemedia

Jumoud 32 @rerFedudu Usu Complete

HBL TrignfuagdsidiunlvignAnsdiua

5.3 Jsymanmuandeunieuaniinulunisineu

5.3.L.ansugreunuiueslidiiveya Booking nanuitlivdesdaeumuiueslvsaiiain vilvisaiain

AosseiiToruniianeiseasuisnandayalufia Wedeyaluiauwdmeiainisiadesugla

Dear K.Ploy,

MEDLOG said they don’t have info for booking no. EBKG09568949.
Please update booking to MEDLOG by urgent!

JUN 5 81988 wannnnuudeansise MSC

FBnsufily Jasiu neuiuiud 1 Juminyulnsnsnasy Booking fumsanuneu minldiideyaudsany

SeviuiielianeFeudsdayaluiiau Wefviusudilaiainasindesuglaviui msinulvaldedsdelilos

hanliideianse

5.3.2 139 Delay wastUdguiusufudaeumuuaiviniivinieneuiuiivun

919898waTIgNAM TN

Dear K.Fill

oW d v oA e ve P & = . v d o X Mo m v
1’1']\36)'111“3\)]71.”‘511@1!@@1: Aue LaIunIN 23/9 fauuInTarualin pavauiui e sifa 1l aas

q' Y 1% Y

JUN 6 9198 BlagnAsniney

Y

WelasudwaangnAminauseawddviansise CMA nsuviui

Dear CS,

We pick up the empty container since18 Sep 2024 and return the full container on today 20 Sep 2024 as plan but LCB
TERMINAL C3 not accept the full container because the vessel delay and open gate change to 23 Sep 2024.
Kindly help to negotiate with LCB — C3 for accept this container on today.

3UN 7 e danntdnaundiasise CMA
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WNaeLseuds Delay waziUdsuiuiug vdmniignAsudaeumuuesuiudiasmaslyAugnyige
pibignAnldanun saseiunisvuddddnszasiinaeng wiinnuiesdsualumaneiie CMA LiaraAIY
Premdslunisiugraumuuesanaineuimun leaeiseRnsanuafisanngignAife A ugnoun1nun

aeiseavneundukasidlivinsaunarasugreumnuLues Aanai i

Dear Valued Customer,

We'll support vour early return request on Sep 20,2024 as special case.

=]

JUN 7 81988 wameise CMA seundukazaninsatdaeuiiuesAunaIulaviug

[

5.3.3 lssnudendain lngUnAudinouug Ao wmuiue SIS aLd i 9zns19deuan g nousug

< a a - ' o & v
‘VT’]ﬂIﬁ\N’]uaE]F’]"UaNGW]’N‘V]’]Li@ﬁ]glﬂﬁqﬂqiﬂﬁuaﬂquLﬂ

Dear Khun Jeerapa,

v

Anfiudanningdw tlesannadadanTagh 4 Aaan lUfeAN 4 sUnUUSIMIATUALE (TIFFA)

. ¥
ennsedadalniidcsuzar Meazi@uauefinnAua AT

JUN 8 81988waannninanudunaieise SITC

FBmudly Jesiu wieldsuSemngnauadesulnsfiaseateSouardldiuamaneiseviuil uagsoany

Sensunduiiendsanunlunsindededasulnl wastdeyanianeSelinulweustniainiiieliiaininse

¥

FoTadolUuaginnisdentudunisignsies

Dear Sir
Please contact with TIFFA K ARADA C8 TEL 02737900006 EXT 8201 / OPERATION |
For new seal charge 400THB payable within B

KARADACS TEL 0 0006 EX'T 8201
¥y OPERATION EXT 8¢

JUN 9 819898lwarnaneie SITC naunduniinau

Jymanmundeuneuennamuainuduneliinnimeasedn an1ssersenisatiivailudumeu

<)

soly Ais Anugeyduilioannnnszuaunisnas (Processing) wastJudyyitliannsaauauld wianmnsanmig

wilumenisdeansuasUszauauvas gnan wiinau wagiiusnis nneheelinisyhauaunsaduduselula
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5.3 InviananstAseddle SOP (Standard Operating Procedure)
dlfduuumasuwsnlunmsiurhauiigndes ielininanwlagie SOP wiautunsinwiielili

nmshnungasein ldiinganein wagliduiaisenss TuavidennieLduAkAaTNISINELNT 1B Time
zone snafulusazUseme udansaldteyalu SOP vaualguAtuY Anlunuuiasiiton1aq aaenais SOP

oy fadl

SOP / Standard Operation Procedure Ocean Freight $SYNERGIE o fause
To Canada DOGO
1. BOOKING
L1FCL
L L1 saviadusiuta MSC dhuiandyandnmmnnueess 57663-1
1.1.2 Request Wasinmdunw Port Vancouver wia Prince Rupert ivinlu
L2100

1.2.1 anvtanu Co-loader OOCL Logis Tileipus: unandannudms

2. DOCUMENT

2.1 HBL
2.1.1 Shipper's details ;
wuflo-Aontvsdeoan uanuoidacasua i Suanassaudiiy K dsan
wiaeanay Involce & packinglist

2.1.2 Consignea's details:
rufla-Mouut e ws i wasiuaidanas wan SuuERIa IR WU Y INH 00N

wiaeuana Involce & packinglist

2.1.3 Notify:
stunsRsSuamuEue TNy dsoan wWiostur SAME AS CONSIGNEE

2.2 MBL
2.2.1 Shipper's details :
SPEEDMARK TRANSPORTATION (THAILAND) CO.LTD.
HEAD OFFICE | 121/73 RS TOWER 23RD RLOOR,
RATCHADAPHISEK RD ., DINDAENG, BANGKOK 10400
TEL : 662-6122888

2.2.2 Consignee's detalls:
SYNERGIE CANADA INC.,
SUITE 200-5680 BOUL, CURE BOIVIN
BOISBRIAND {QC) 17G 2A7
CANADA
TEL : (450) 939 5757 EXT. 107

2.2.3 Notify:
SAME AS CONSIGNEE

g‘dﬁ 6 SOP (Standard Operating Procedure) @msudtoonliuszineuauin
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5.4 3avitenans Checklist %38 $18A13AIEBY

fumeuseliiionsuBmssiiunuuds Faieenisanaaey (Checklist) Tnglddornuiiaenadas
mudsziny wazuondunguegrsimaulunisasaaeusisnismsvinu Jeaduanuiianain Jesdiuanu Human
Error vammiiney uandefimevhanlusmenismraaeuidetuquds whnsssyiuilina Weliifeuninud

wazdlied Remark iesyytaanuduiudy lninnuiuhnuieamnsadilasas ineaseinlunisyiau

&7 Sea Export Check List

Carier / Co Loader | Shipper :

Booking ne., ! Job Ne. 1
O ETA OO

CONTAINER SI2T : TERM :
MB/L pe. : T 1ee [ Jec[ |seawavsur [ | surmenoer [ | oriGINAL

HB/L no. 1 [ Jee [ Jec[ | surmemoer [ | omrGinaL

[ Jro
[CJem

cheekae [ Jves [ wo

Une VGM Ciw Date /Time
Line §T Cut-c Date/Time
ISF FILING Date /Time
AMS FILING Date/Time

CJ v/ oA : CRTM:
) Transport Date/Time for check
2 shipping [esvort entry crm Dute/Time
] trsurance/Fumigation /Packing

AC FILING Date/Time ] oste/Time

Dt e Rernark
ragatedtveneta Co loader
#tu Booking salviaseme, greaulld

ans audld Beokng confumaticn

84 Booking Corfemation Tuignes

o ey fla U Anda, vuer winiy
51 wngre

Iu S1 Iviea$a'Co- ioader
VGM 3 ngna

s VOM Tviarudta, Co-loader
s Drat HB/L Thmnas
11 Janes Confiem Draft b1
12 [y Draft MILL swaaa)Co-loacder
13 [Confirm Draft MB/L Ausesse Co loader
14 Tmoce sna-ula Lo nader
15 [rdindnsrasoita/Co-ader
16 Jusa Actusd wmhidasvun v wane
17 |8a Complete HB/L bfuane
10 |4 Irvoice Berhidurnanay
[] L wwvineste’ Co-laader
oa HE/L Tigney
(e Aert A Agert
(89 Do, Crecit 1w Agent
Upload iana m oy
Job s/ Twamana e nru
yrhawus Lihuoun Liopd

[Opicsd Boc

L L

sl alw

Ble

HEHE B

n
. 97 %1083 vt wne, DU 0 U AnAc van
B T T P Y R T
NAME SALES PERSON :
DOCUMENT ¢
1 s O DATE [futus) T rsasy Booung Aus whuse sumusaidaunnats

PROFIT SHARE :

gﬂ‘ﬁ 7 Checklist 578N1350539&0U
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[

5.5 %, ANAN15TIN9IUA2Y KPI (Key Performance Indicator)
wFnsniunsuiulglaelivguinesedesiotrsiuiinaniuditu a nanmsvinuremdnauls
pssnanmsgIuvieLhvIevesesins iy KPI iitemugumshauvsminnulinsiuanufesnisve sgnén
wnfige welisuihmdmnuivsadaniunsinugnuilunsmwenudonisvegniauiaaufimele
wdwield Tnsazdwuuresudmemiuiionelavegndszdd iethnaneuiuinfinnsanmugiulufy Kpl
yomiinnudnads nisdevir kPl lun1si¥ananisvha dWelvmdinauldhauinisgnéuassdeaudludiums

yuadliinUsednsningan

suurlotun Tyl iiasam UATS ORI | e
W Key Performance Indicator (KPI)
fa-ann: Weeun | e ¢ b simmineay | Sunsivisew ¢
im.knﬂu: [ AR SN [, snrsi © f vocoad guasson mniced
stauarsun tum e ulusn
G895 - 1009 = Aule wrude waswiiauue: g il wnudd i sifunse (Outstanding)
059 - 07% = Surn wneha Harugaussaianeidsll (Exceeds Expectations)
5096 - 94% = & yarwufe uaenussmibienuddals (Meets Expectations)
B0 - B9% = waly wnufie wanwwssatilnanuida i nneau ( y Maats Exp )
> 79% = Udhinlss wanufe saanwubustarhsonuidaly (Needs Improvement)
No,| A R T NPT —— | Y ideiiant
L {mvasstsnegsd s lanonmamn) JAN | FEB | MAR | APR | MAY | JUN )WQI_.J_ AUG  SEP  OCT | NOY | DEC | Y-T-D
1 |as Bookimg confirmation e 100% | 100% | 100%:  100%: | 100%% | 100%: - 1009% | 1009 100%: 1009 100%: 1009  100%% |
Tiansudsawun Fnnuanudona |
:wmmumulu 1 T unehiia
| Hadudy 0 | ) — = | P =
2 | Ao Draft HBL Tians e Tasu ST whianu 100% | 100% | 1009 | 100%: | 1009 | 100% 1009 100% 100% 1009 100% | 1009 | 1009
imulu 1 i Snovnudoa
Twnunuimhia
T snnebene 1 L Y | STV e
3 iu Pre Alert, Debit Note , iWhwanu 100% | 100% | 100% 1009 | 100%6 | 100%: 1009 1009 1009 1009% 100% | 1009 | 100%6
| Cradtit Note Tuiscun wiadnaon Tnunusiae |
|malu 3 e anuereihinia
| ~_=r Haiws % i Aemnoo B ETS A ] SB]
4 [evianninlumsoen Draft BL, ivane 100% | 1004 | 1009 10095 | 100% | 100% 1009 | 1009 1009 1009% 100% | 1009% | 1009
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Abstract

CP Cambodia Company is a company that produces animal feed for both sales and internal use. It
is necessary to have a strategy for planning purchasing and storage, as well as managing costs at every
point. The problem that the company is planning to solve is There is enough storage space for cassava
chips to be used in production throughout the year. in order not to affect production costs If the cassava
chips are not enough for production and must be purchased during the off-season or use otherraw materials
instead Resultingin higher production costs. This is because the price of cassava chips during the off-season
is high. This is because the amount of produce will be less. And the price of substitute raw materials will
also be high.

Therefore, this independent study aims to select a suitable location that can increase the storage area
of cassava raw materials and can be used as a guideline to reduce the company's production costs. The
solution used is to compare the investmentin terms of investment by using the investment that gives a
better return to find the most suitable location to increase the warehouse for storing cassava. The result is
that investing in building the warehouse by yourself gives a better return than renting. The quantitative
consideration tool used in selecting the construction location requires collecting data related to the actual
cassava procurement that occurred in 2018-2022 of CP Cambodia Co., Ltd. and applying the obtained data
to the Center of Gravity Method to consider the most suitable location. As for the qualitative tool in
selecting the construction location, it is necessary to collect data from experts at each level, from the
operational level to the management level, dividing the items into 30%-70% and applying the obtained
data to the Factor Rating Method by using the Analytic Hierarchy Process to help find the weight of each
factor obtained from the data obtained from the executives. In addition, financial consideration tools are
Internal Rate Of Return, Net Present Value, and Payback Period. The conclusion of all 3 tools indicates
which location is most suitable for constructing additional cassava storage warehouses. The research results
from this report are in the same direction for all 3 methods. Location 2 is located at Pailin Factory, which

is adjacent to Chanthaburi Province, Thailand. It is considered the most suitable area for constructing
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cassava storage warehouses to support animal feed production throughout the year. It can also be further

developed to increase opportunities for using warehouses in other areas to generate additional income.

Keywords: Location selection
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nszuAuansy - Ruitsamuibuusn  szseniulasenis e NPV > 0 g azidensensulassnsidyadtlagiy
avidgaiian

4.3.2 $nymaneuununieluredasinis Intemal Rate of Return (RR) usnmAnanivihly yae
Jagtuvesnszuatiuaniy whiu Rusreamuibuusn dufe IRR 1Jusnsananiiviild NPV = 0 Tagna1afe NPV
wae IRR nanisindulasinvefidenrdastudmsulasanisfidu Independent projects

4.3.3 S¥8giIa1funU Pay Back Period (PB) 'Mm&J5a§1uauﬂﬁﬁaﬂ°ﬂumiﬁuﬁuamutﬁu nadnily
wils Aovasnanfleduaanisasmu dunsnstuaieneldgviiiomeiazdiusununisamu nanisdadulaanden

lasesnsfilinanisiuduamuiiiige

Unit (,000 Usd)

18013 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

USHoundn (K,Ton) 261 354 358 360 360 360 360 360 360 360

% Utilization 97%  98%  99%  100% 100% 100% 100% 100% 100% 100% IRR NPV PB
Usage Cassava 20% (K,Ton) 52 71 72 72 72 72 72 72 72 72

Total Saving 10 Usd/Ton 522 708 716 720 720 720 720 720 720 720

Exp_Unloading8Loading_(2.73 Usd/Ton)*2 (0.57) (0.77) (0.78) (0.79) (0.79) (0.79) (0.79) (0.79) (0.79) (0.79)

Exp_Rental Zaser (3,000 Usd/M)*2 (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) 3 6 O/ 2393 2 9
Exp_Other (1.67) (226) (228) (2.30) (2.30) (2.30) (2.30) (2.30) (2.30) (2.30) 0 4 °
Installation WH (1,700) - - - - - - - - - -

EBITDA 520 705 713 "7 "7 M7 77 77 77 "7

FUN 7 ToyananauumiaINAITANUIINTILET 1 1591ULUNTU

Unit (000 Usd)

318013 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

U%N'INNEE(K,TOH) 261 354 358 360 360 360 360 360 360 360

% Utilization 97% 98% 99% 100% 100% 100% 100% 100% 100% 100% IRR NPV PB
Usage Cassava 20% (K,Ton) 52 71 72 72 72 72 72 72 72 72

Total Saving 10 Usd/Ton 522 708 716 720 720 720 720 720 720 720

Rental Income Out Season(15,000%2.3) 35 35 35 35 35 35 35 35 35 35

Exp_Unloading_(2.73 Usd/Ton) 2 (0.57) (0.77) (078) (079) (079) (0.79) (0.79) (0.79) (0.79) (0.79) 3 7 o/ 2516 2 8
Exp_Rental Zaser (3,000 Usd/M) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) o ’ ]
Exp_Other (129) (1.74) (1.76) (1.77) (1.77) (n.77)  (n77)  (n77)  (1.77)  (1.77)

Installation WH (1,785) - - - - - - -

EBITDA 555 740 748 752 752 752 752 752 752 752

JUN 8 TayananauwmaINNIsamuIINiiei 2 lssulndu

Unit (,000 Usd)

918113 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

USHou@n (K,Ton) 261 354 358 360 360 360 360 360 360 360

% Utilization 97% 98% 99% 100% 100% 100% 100% 100% 100% 100% IRR NPV PB
Usage Cassava 20% (K,Ton) 52 71 72 72 72 72 72 72 72 72

Total Saving 10 Usd/Ton 522 708 716 720 720 720 720 720 720 720

Exp_Unloading_(2.73 Usd/Ton) (0.29) (0.39) (0.39) (0.39) (0.39) (0.39) (0.39) (0.39) (0.39) (0.39)

Exp_Rental Zaser (3,000 Usd/M) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) 3 4 O/ 2319 2 9
Exp_Other (1.29) (1.74) (1.76) (1.77) (1.77)  (n.77)  (n77)  (n77)  (1.77)  (1.77) (o] 4 °
Installation WH (1.785) - - - - - - - - - -

EBITDA 520 706 714 718 718 718 718 718 718 718

P v ° i °
E‘U‘Vl 9 GUE]HaNa@]a‘uLLV]u‘\]’]ﬂﬂ’liadVJuﬁ]’]ﬂV]’lLaVl 3 IiN’l‘um‘Uam
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NFUN 7 ToyaNanaulnuaIINNITAMUINTINAN 1 159ULUNAY, JUT 8 ToyaNanauknuaIINNITamuU
Pnvinafl 2 tssnulndy, 5UR 9 deyanansuwnuainnisamuniiei 3 lsanuiiven Jaludeyanisiiuan
feasibility 119 3 \a3ealle Feladeazunuii vinai 2 Nuilssulndu i NPV, IRR wag PB ffign wangaunazla

< [J ! o LY - v
Wurialunisneasslnaedanusiugu

5. NAN1578
Jayaagunan1Fide Mnnan1saniunidetsiuaunsalideasunaisnisandunsidelinwiolud
MINETUNANITITEANUNG Ui

= Aoy avy 1Y) a
M1T9N 6 G’]’liﬂdﬁjﬂwaﬂﬁiﬁlﬁ V]blﬂfx]’lﬂﬂ’]‘iﬂi%qrmﬂ"ﬁﬂf]@{]m’m‘]

wnsaoilafildluniside /areud ¥uafi 1 | duafi 2 | viuadi 3
Center of Gravity Method 2 1 3
Factor Rating Method 2 1 3
Feasibility 2 1 3

:4' awv v & = 1% v a a ¢ .
JNATNN 6 mqﬁqﬂaéﬂmaﬂqiqﬂﬁl %IVLVU']'] ﬂ?ﬁLa@ﬂﬁi’]ﬂIﬂ@ﬂmiiﬂﬁqu‘lwauﬂglﬂ@Uﬁgiﬂmuaﬁaﬂ

VR |

lngnaiild fe vinail 2 lssnulnduldasuundududun 1 ynsesdieiildlun1sidel

6. 8AUTIINANTTINY
MNATNATIT 6 T1agUNanITIde

1. wa91n Center of Gravity Method sidenyinadi 2 felswulndu

2. ua9n Factor Rating Method msidenyinadi 2 Aelssnulndu

3, ua9n Pay Back Period msidonyinadi 2 Aelssnulndu

eﬁﬁmmﬁmﬁwmﬁﬁm‘mcyﬂgqmaawﬁﬂi wazmeuesing nansiianuiuterumnyaivewihiaing
fmnzavaalunisneatody Sanusenadestunaressitefe vuad 2 lsnulwdumnzaiigelunsasmu

Aoaselnaada AU EUL LA

7. daluauuy
Tngviad 2 lssnulnduduwiiaimuneauiigalunsadndWaiuiuduiieldndnoimsdn ilsunu
mvanfiadraiudulng nnngufsie Seiuildsndunisideiu ogalsha dmsuiuilsnulndu ddidnenim
lunsmunlasn lnedinagnslunisiawidn 5 Yirmihawiolud
o < A ¥ ] & A o U a o
7.1 nagnslunisimunduundeudaiudunazdiaanluuszmdlne aniuiivesdminlnaudvewau

Aafuuszmelve wazlssnulndufeganmewaulnedios 7 nu. vliddnenmadunsdedudusivsuly

¥ '
A a

wuil sy 2 ndu wezdwialndifedulsemaiunndwoninuelulsswealve[14] Windosmansiels
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7.2 nagnsnisludndnsiuduivedming ienuauaunvesduddswiug ieliamnseSuuse iy

Tuguaunnasuildlunisdngmsdnd lneilssnuemsdninlieglulssmeaiuyvideansduduiiondn

Y

v ¥ '
A a o o

psdndisaiuiu favinan 2 lsanulnduy feduiviians segluiuivaniudilends wu 2.lnwdu 2.wse

Y Y

[ °

v oA = < v = < ! L) U Y a o ¥ o
AZUBY 2. UUBBUNEULAY LURU[15] maammmmﬂgﬂuumﬂmaﬁ dmsulanansiududnuinannaeslssine

1Y
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Abstract

This research aims to develop a maintenance database system for machinery used in the
transportation of large electrical equipment by utilizing system analysis and design, data flow analysis, and
Google Appsheet. The database system is divided into four sections: a section for storing data within the
machinery maintenance department, a section for work preparation to assign machinery and personnel, a
section for storing inspection and maintenance data, and a section for data display. The developed database
system was then implemented and compared with various operational times to verify its effectivenessin
improving machinery inspection and maintenance processes. The research findings indicate that the
developed database system significantly supports maintenance work for machinery used in the
transportation of large electrical equipment. This is evidenced by the average document retrieval time of
0.53 minutes, which represents a 66.88% reduction from the previous time. The average history screening
time was 0.61 minutes, a 94.85% reduction from the previous time. The average evaluation time for
maintenance work was 2.26 minutes, a 43.78% reduction from the previous time. When comparing the
times before and after the implementation of the database system using a t-test, the results showed a
statistically significant reduction in all measured times, as the t-test values were lower than the critical
values, and the p-values were below the significance level in all cases. Additionally, the developed
database system eliminates errors in searching, screening, evaluating, and storing data. It also generates

reports, which are beneficial for decision-making in future work, providing clear and reliable reference data.

Keywords: Database system, Maintenance, Large electrical equipment, Google Appsheet

unih

ﬂﬁ]ﬁ;ﬁuwﬁwuh\lﬂwLﬁuﬂﬁ]ﬁaﬁugm@iamsﬁwmLﬂiiﬂgﬁﬁ]LLazﬁmmfﬁﬁiyeiamiﬁﬁﬁ%m%ﬂﬁmmé}’aamﬁ
Tunmslindsnuliiifiugsdu shlilasansieatauasndnnszudlniinntuegwoldoniiosassunmslindsnu
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NNIPIUTINTeYaurudIgUn sl vwalugvesniisaunsdfnw wuinszesaain1sviny
TuRanssuiiAatesiudeyaiuasisasunazdouiiguaieadnsna Idud msfumienansnunadoULazfou
Uhsuniesdnsna madnnsesUsziinisdentisuaiesdnsna wagsnisUssdiunanisgeuiisueiosdnana Tiaan
WAgReNUINTY 1.60, 11.85, way 4.02 Ui Audy 5ﬂﬁ¥q§awuLaﬂmiﬁﬁﬂﬂiﬁuﬁﬂ%’a;&awauysaﬁim':a"wmu
59 9 N 271 9w Ssdndufesas 21.77 uenaninhsnunsdfnudlifinisihdeyamnisdeutige
wazaNnudsmeveamosinsnafidaiiumnldusslevilunsnasunugonthsanissinsnalusuian e sanlsi

nsdmigudeyaiieaiunusadeukaznugentizuaIanina lunwvudeguluszuu Saderdutladuddny
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AR waz e33ans Lriwma [3] cAdevesglndu A9 wazane [4) mATeveuusuial waatad uazany [5]
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guteyaiiietisnsinunariinaugadsludunsunisvhauiliiagadoenly
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AumuazAnnsestayalasiuuifnlunisussendldniialin (Google Sheet) af1ugrutoyaseulatiiuszuussuy
AaIRmenialasil (Google Drive) Taufuwnannosuimuiweundiadust1s Qiiaueulin (Google Appsheet)
aseszuugudeyaluzvivuivieundinduinaduayunisinnuegiaduszuy Freanszeziaihnuluianssy

Mfgdosiudayasunsisdounazdeniizua3esdning waziiiuauauysaiveslayaannszuIun1siaLAy

¥
=

ibinisiideyalulduselovilunmsinnisnuiigedneinsesdnsnaliussavsn gy

o

1. TngUszaeAnisive

1.1 Wisahessuuguloyaativayununsndeukazdentisuasesinsnalunuvudsgunsalluihumnalvgy
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3. uuAMgu] wazauideiieadas

3.1 uudAnuaznguiiieadas

3.1.1 n13U1593n®1 (Maintenance) 13181 1714 s auddnlunsiliiei esllo 1a3 osdns
naonugUnsalflivsznounsmidunundndufvieuinisiiussavsnmgean wazadsaufianelaequnimn
vesduAmieuins anudasadslunsdiiiue wagnstesiunansenusedawindon [8] Sshanssuvednis
thgsinwuaedle 1iesing wazgunsaising q annsaduunld 3 vile Sewnudrduanianssuiinsyhiuszuy
mMavhuiidsliAnmudsms lWeuffansmuiinssiifeszuumahaufaanudemeduuds Wun

1) n3UngesnyIU Ul (Design-out Maintenance: DM) 1un1sungasnuiamn vsen1sungasn
Usudss itewanndaemuaninsalunsininuensiosinsuargunsal suafiuauindeielunslday

2) msthgsnwidaliestu (Preventive Maintenance: PM) 1dunnsthsssnundifinisnaununisgon
thsuniesile 1nTesdns uargunsaling o Tutunanans ieanlenanisiinarandemeegawiudivhile

3) miﬂﬁﬁﬂmuﬁl‘u (Corrective Maintenance: CM) lun1sdosuaa wiluia3esile idesing vie
gunsavdniinvndades vdaRnanuidsmeuds lnemstheinwvdadsndudosiimaniounisiifierl
annsoudlumatadosiifniuldlunadudu fadeidunstrgsfnviuuuiinimasy wasuuulaifinguny

Tumsthgsinwueiesdnsfiiussaninaty nstufinuasiienesitoyadudansufidanusiiy
sgrannlunuiizsinm lnslanzmsiniiudsefnnsgenthsaniesing glonisldnu uuuiedesing Favtamuadi
ﬂfcmmﬁﬁaLﬂuLma'qsﬁ’ayjaViﬁm’méﬁﬁ@ﬁﬁdauﬁ’aﬂﬁmmﬁmwLquﬁmﬂ'ﬁmuﬁﬁa%’ﬂmcﬁiaM [9]

3.1.2 gwdeya (Database) ynefs mimusmdoyaiiistodliseiulaslasamnoufiames
fifimseenuuulidmiuiafuwerinnistoyamadulfesnaiussunasiivsyaninm Taglunsldnugutes
diszuunsinnisgiudeya (0BMS) Wushnanadedesserildnudvugutoya Jufledlinudeanisioya
i nuaginnisasdouiievaonlidogannnielussdng vionnssuudumedidnkiu DBMS 9ndu DBMS
wshmihfifusasulasdesiudeiuludendeyadinadnngrudoya udrdsoyadundummigldan (10

L v

3.1.3 MFIATILHAUATINUUUTIUU (System analysis and design) tunssuiunsiinseguuiiugiu
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YDIFUVNUNIABNRBAS Wioszuuasaume Adagiulinsiaunvuiiugiuvesivva Faduszuudand
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Abstract

The purposes of the research were 1) to development and find quality of Web-based Instructional
Media for Basic Science and Technology Courses (Computational Science) on the Use of Internet and
Information Technology for Elementary Three Students 2) to find the efficiency of Web-based Instructional
Media 3) to compare the difference of the student’s achievement scores earned before and after using of
Web-based Instructional Media for Elementary Three Students and 4) to study satisfaction of students
studying Web-based Instructional Media for Basic Science and Technology Courses (Computational Science)
on the Use of Internet and Information Technology for Elementary Three Students. The sample using
purposive sampling 30 students of Elementary Three Students studying computer on the topic of using
component of Computer. The instrument used for gathering data were 1) Web-based Instructional Media
for Basic Science and Technology Courses (Computational Science) on the Use of Internet and Information
Technology for Elementary Three Students 2) quality assessment of Web-based Instructional Media 3)
achievement test 4) questionnaire of satisfaction of students towards the Web-based Instructional Media.

The results of the study were as follows 1) The Web-based Instructional Media for Basic Science
and Technology Courses (Computational Science) on the Use of Internet and Information Technology for
Elementary Three Students had gotten two learning unit and had quality very high level (X = 4.75 SD.=
0.43) 2) The efficiency of the Web-based Instructional Media for Basic Science and Technology Courses
(Computational Science) on the Use of Internet and Information was 1.49 which higher than the Meguigans’s
standard value at 1.00 3) The students’ achievement scores earned from the posttest scores at the level

of 0.05 (t = 12.58) 4) The students’ satisfactions toward the Web-based Instructional Media for Basic Science

and Technology Courses (Computational Science) were at a very high level (X = 4.62 S.D.= 0.60)

Keywords: Web-Based Instructional Media, Internet and Technology, Science and Technology,

Computational Science
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Abstract

This research is a quantitative study conducted using the Speedtest application installed on 5G
smartphones. The objectives are: 1) to examine the quality of internet services provided through mobile
networks in key tourist areas of Phetchabun Province, 2) to compare the quality of internet services across
different areas surrounding major tourist attractions, and 3) to compare the quality of internet services
provided by the main mobile network operators in these key tourist areas, utilizing descriptive statistics
(mean values) and analytical statistics (p-values derived from ANOVA and t-tests) to analyze the data.

The results of the study showed that: 1) From the evaluation of the quality of internet services,
it was found that from the field test with the Speedtest application in the area of major tourist attractions
in Phetchabun Province. The best download and upload speeds were measured at Wat Pha Son Kaew, with
an average of 120.4 Mbps and 29.6 Mbps respectively. It was found that the speed of downloading data
between most major tourist attractions ,there was a statistically significant difference (p-value < 0.001) and
4) The results of the service quality comparison study showed that in most cases, the internet speed of
the two service providers was either downloaded or uploaded. There was a statistically significant difference

(p-value < 0.001).

Keywords: Internet Quality, Mobile Telephone Network, Secondary City Tourism
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H14,: Arundalunissulvandeyaasinulassne-wesgluinig B Tuiuil Jargeuuda fu inde Salivindu < 0.001
H15,: Arusalunssulvandeyariulassiieavesdlviuinig B luiiudl Yandouudn fu gnenuaedmm dauviiu
H15,: aa§lunissulnandeyarlassinewesdliuing B Tuituil faundouuda fu aneuaedonm falivitu < 0001
H16,: Anai§lunissulnandayarlassinewesdliuing B Tuituil wide fu aneaednm dawiiy
H16,: Ana§lunissulnandayarlassinemwesdliuing B Tuituil ide fu aneaedom faliviiu < 0001

NaMIANYALFIINNINAEUANLAFIU H5-HT H5 — H7 uag H9-H10 Aldainmsinanuidumesidn
Wulassrelnsdwiiadouiivesgliuins A fuandlunsed 2 faenndeatufunanisnadevausufgn H11-H16
fananslumsnsit 3 fldannisinanusdumesidniiulassinelnsdwsiiad ouiiveluinig 8 naafe
fAldAn p-value < 0.001 Fatfaendn 0.05 Faduduin Aranuialunisniilvanuassulnandeyarnlassng
Imﬁwﬁm%uﬁmawﬂﬁu%w B fifunnsnsiuegnadifuddnyfivasnnudoniu 95%

A319# 4 KA suifisunnusBumesidastrindassnelnsdmindeuiivesliuing A fu B Tu

wiazaulyLaranIun

a
AUNAFIU p-value
[T}
< % & A o | P ' ' Y a o P | o
H17: Aaslumsamdlvanteyaluiiui Tangeuni iulassieavesliuinis A fu B flawiiiu
2 ) T I o ; YR ; A o ~ 7 0.251
H17,: eadalunisanatilvandeyaluiiui dangeuns iulassieveiuinis A du B Senliwindu
H18,: Anudalunisanaiivandoyaluiuil wide kulassiewesdlinuinig A fu B dAuviiiu
) g, o ; S - RN <0.001
H18,: Anudalunsanaiivandoyaluiuil wide kulassiewesdlnuinig A fu B ATl
< % X A P | ' Y a Y P | o
H19,: Anasslunmsamilvandeyaluiiui grnetuaesinm dulasang vesgliuing A fu B fawiiy
) T p ; ; = o =7 = <0.001
H19,: anudalunsaniiivandoyaluiuil gnenuaesvm dulassinevesliuinis A du B Tealiviiu
H20,: aasalunsdulnandeyaluiiui Tangdeunta kulaseevesliuinis A fu B fawviiu
- > I J o ; YR ; v = v IR <0.001
H20,: Anudalunssulvasdeyaluituil Jarmdounia kulassiewesdliuinig A fu B el
H21,: anudilunssulvandeyaluituil wide kulaswievesdliuinig A fu B Tawiiu
o Y B YR ; Y = ” FRICIAN <0.001
H21,: anudilunissulvandeyaluiui wide kulassigwewliuins A fu B Tenlwiniu
H22,: avudilunssulvaedeyaluitui anenaedimn dhulaseeavesgliuinig A du B fidwiiu
o P = p ; ; > = o RN <0.001
H22,: avnudilunissulvandeyaluitui anenedimn dhulasegavesgliuinig A fu B fieldwiniu




JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

JSC 118

uenanil IiinsinsgidisuifisuausBunefinsevidlassensdiindouiiveslfuing A
fu B luniazdoulunazaniuiidvinsnegeudienisadeuaunigiu H17-H22 dauandlunisied 4 wuin
NaNINAFDUANNAFIU H18 — H22 1#ei1 p-value < 0.001 Fatfasndn 0.05 FeBudiuin ArauiFdumesidaluus
azouly (mvilvanviedulvan) shulassnelnsdwiindeuiivesslsiuinsaossediiunnsirsfusgreditoddny
Avasmnudoriu 95% niedntenilsanunidumesidefideusornlassinelnsdwiindouivesilviuinig A
Saninveafliuinng B tues eniuauufgiu H17 Falden p-value winfu 0.251 eunnndn 0.05 FeBuduldin
ausaluntsnrdlvandeyaludiuil Yand sundakulasst s aveafliuinig A fu B faqldunndieiy

o

a8 lEdIAYNTIANLTLU 95%

o

5. aAUs19NaN153Y

¥
N =

915338l Fadunrsnaaeununindunesidaniraunluvinaiandeunds wide wazaneiy

v ' v
o ' § v a o

UsgdRemansasinn Jsnsegdainmysysal Meuaundintu Speedtest MfadsuuATalnSAWlARBUN 5G YNl

v
=1

wuUssiiuiunaulafianunsaeiuselalamai
1) Tnsstelnsdnviindeuddodulasadrsiuguddguesszna lasianzog i n1sveadien

\3R3va (Digital Tourism) finseunquisnsfidnvieadienlnetanesisndausadovenanunanioudodsny

goulald (Online Social Media Platform) videsUlnandnle maonaunisinadidewieafuaauiivioadion

2) tessnelnsAniindowdl 5G vew iuin1s A uay B dilunseuaquituiiuinisiiduaniufivieaiien

¥
&

ﬁwﬁzy‘luwuﬁﬁ"wi’mwmgiai dosmndyaraiidaldannsmageunieauuideudeldifiedyyi 4G Tnsianiz
oghsBiiufignenulsyfimansatvm Seinnnulummanivandeyariulassiglnsdn 46 veslsiuins A
wa B 1¥iiles 49.2 Mbps war 12.7 Mbps (Auadu) it Iuﬁumxﬁm’mL%flm’ﬁé’iﬂ‘mamsﬁ’aaﬂaﬁhuiﬂiaﬁzha
Tnsdnii 4G voafflsiu3nis A uas B agil 49.2 Mbps uag 12.7 Mbps (suansiu)

3) PINMTBATIEMTEIANUT anusBumesidavsenuslunmsanilanuassulnandeyaniu
Tnssnsnsdmiindeuiivesdlifuinisie 2 518 (lHu3ns A uag B) luuinuanuiviesflenddluiiuiidmia
wsysal finnusafiunnssiuegnaiiveddey (pvale < 0.05)

1) NI dsadAiANnUI Tnenmsamnnddumedidaviennuilunmsniivanuas
SUlvandoyaiiulasstieinsdmiiedouiivasliuinig A finasou m Ushamuiveafierddluiiuiidmia
wsysal 15ndmFefiargeniinnuslunisandinasuazsulnandeyanulassgielnsdnsiiaa oud
YOIIIUINT B o ditudndny

5) mmﬁa?}umaiﬁmmﬂé‘lﬁﬁmsﬁ"’a 2 eidanuuanseiul onafumamnanTwIuEdy g ez
svpginsnEadyafiuandieiy vlianuuswesdygauandisiu sauluiwasfulaznaivinnismaaey
fellademaiifenafdmaronunimvosinisld egrdlsiniu mafnwiddumsinuuuuduaelitadefaunse
muauld 1wy msldindesflevdaientu naaeuluaniendu feieldimanis@nuilad anuundede
uighfigFoanmslivsslominndoyadnunsduasiinutssnuatduayy faunsomuaouniefnwfiudals

6) MniFsuieuiveuidenounindifidnvuradedu wwiuldi amusalunmssmilvandeya
kulasstng 4G lunsinudl dalvgdarganitenudilunisadinandoyariulaseie 46 vinuanud

\ = o o d' ~ | < = % ] ~
ARNY ﬂqaqﬂmiuﬂiﬂmequuﬂim Lﬂﬂuﬂﬂiiwﬁul’ﬂu [19] E]EJ'NIiﬂC‘HlI Iuﬂﬁlﬁﬂﬂ‘l?ﬂﬂﬂﬂa'nllﬂ']iiqﬂﬂqu



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

50 119

nan1snaaeUiilaannsiienserulaseslnsdniiedeudl 56 aae Tnsnanisnageuiivdnasanssuiinge
wszusuumswielimnusidumesideiidoudenulaswielnsdmitadeoud 56 geanirmnusiinaasulsan
U3natangeunidadunsifeusenulassneinsdnd 4G Ussanamilaring egrslsinny Wiewseuifiouna
nsfnwituauiilunsnniinendeyariulasseelnsdn 46 Afinmsseaulilu (10] fadunisAnwnielu
U3naeasgueslsmetuianyiinud finrndeunidisasnsanlvanginit uiigneulssSimansasimm
flaudafidninegadiuladn

7) 1InN5IRIsRAus B umesiafilruinisiulasseinsdnindouiiluusnadauiivieniien

1Y o o 4

drfgyresdminmasysal lunsfnuil awnseagulaan lasswelnsdwiedoun 56 diolulassadaiugiu
anumaluladansaumekaznisdearsiididgyiiaiusasessunasiiuinsdumesidaauiags Jelwuins
Tnedliusniaman 2 318 §dliamsaliuinisaseurguiiuiinduasuivieniiesddgvieanuiivieniimanly

Jariamasysalls wilunsfnwilaazdidesvasneneuldnuiewesedvsdmivasduninfisesdu 56 wdfnu

6. A3UNAN13IY

2119398l Aldvinismadeuanusdumesidaly 3 Audvieadisrddyuosdminmysysal
FeueUndLndu Speedtest ARnduwASasInsiny 56 wui Sarndeuniaiinrusslunisanivaauassulnan
guiign Tneflredonnuiilunisanidlnendl 136.8 Mbps uay 103.9 Mops dm3ugliuinis A uay B mudisy
dauﬂ’nmﬁ’ﬂumié’ﬂmm&ﬁ 39.4 Mops Wag 19.8 Mops sy lusaugiigne sy Renansadiymiannuia
Tumsamilvaasiigai 49.2 Mbps uag 12.7 Mbps wazauialunssulvandl 9.1 Mops waz 4.7 Mbps waz

Won15Tnginiead anwnsaduduladn anudilunisandinaauazdUlnandeyaseninwudasiuiiuas

o A =

gliusnmsiimnuuanssiuegradiduddgivieanudeiv 95% snviurnuiilunssulnandeyasznineiam
Fauuiatuinfeiilduandaiuededdedfy wenanidmuitmnusBuwmesidaveliuinis Asindn

o o

VoI lIUINIS B agnaiiveddnlunanedouly
7. doidusuug

1) fliusnisTassslnsdiindoufienatmantsinuidlufisnsan Tageravinismuseuniennaoy
rluiudifiseyluns@nund wiethuanis@nwdludidunisufuugasiaulassdielidanuaunse
Tunn9luinig 56 luiuiiddamostoninmasysalld

2) drinnuAMEnIIINIIAINITNIEIEdss Aansinsvied wazAanisinsauwauwianid vse drdnau
nany. annsaiwanisAnuilvldusslenilunsmtuguasasAnnuddliuinnslesseiensdwiiedoud
Algsulueygrlildrduauiifiofansnsauunasiivszyalidledoununiug 2563 Iiaduauaiuszya
TelHlunstidnslassnelnsdwiladoud 56 eghadudszansamuiel

3) drinnumsvieaiiuasimdminmasysal msvieaflissenelng () wasdwiamysysel
p1thuansfnunilusiiunsszauemuduglivinsiassielnsdwindoud itelididunisusudguas

Waulassgluiinuaansatunisliuinig 56 luiunveanisidfey



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

IS¢ 120

A v

a) Wnideveraulaenavszndldsndeuisifennmsfnui dwmfunisAnsmiennasumaau
Tuituisuludaviady q lnsanmsauszgndliasiuiunsidenaonsueiesfoflunsinmi ioduuuimis
dwsumsfnunaunmuesuinsdumesidninulaseisviaduluanimundouduldluounan uifiteradududes
THgunsalsnaiuviesdvielunsfing

5) uennANILE BT Sllmsiwesay q AdlildinsAnvvienddsluunanuil
Ausyianan marwgande uazAanunssosdynal sy Ssanansadudunisinuiadsle

6) mnfinsdnwiiiudnlueuian asinsiiudeyaierivanmwedeuluiufivihnimegeusazii

¥

[ ' ]

foya 1wy uudldnu Miednveniien) Feeraluldeddyiidmansenunenunimvesuinisle i

WBLLAINUUILY DD DVDINANITAN®EN

AnAnssuUsEnIA
VYBVBUAMANLIAINTINAIANT A IngIaemnaAlulagsvunanszuas wazanznalulagnisinunsuas
wialulaganamnssy unIngrdenvigunysysal Alvinisaduayy veuamanIelsd Yin AuIgnewn Fudy

v
o A

3 uazAmedas Trsn dwsunisifiuniusindeya waemnnuidelfingunsionnsinnig anegdiduvegiie

AR

winnuaiiu nesed Handu nidwddglunisiivsiusiudeys

LONH1581989

[1] Tourism Authority of Thailand, Phetchabun Province Travel Guide. Bangkok: Tourism Authority of
Thailand, 2023.

2] Phetchabun Provincial Office of Tourism and Sports, Tourism in Khao Kho District: Wat Phra That
Pha Sorn Kaew. Phetchabun: Phetchabun Provincial Office of Tourism and Sports, 2021.

(3] Department of Fine Arts, Si Thep Historical Park: Archaeology and Culture in Lower Northern
Thailand. Bangkok: Department of Fine Arts, 2020.

(4] Silpakorn University, Study of Architecture and Art in the Dvaravati and Khmer Periods. Nakhon
Pathom: Silpakorn University, 2021.

(5] Ministry of Culture, Cultural Heritage Conservation in Thailand: A Case Study of Si Thep. Bangkok:
Ministry of Culture, 2023.

(6] Wat Phra That Pha Sorn Kaew, History and Significance of Wat Phra That Pha Sorn Kaew.
Phetchabun: Wat Phra That Pha Sorn Kaew, 2020.

[7] T. Daengsi and P. P. Techavanich, “5G: Communication Technology of the Next Decade,” Journal
of Industrial Technology, vol. 15, no. 2, pp. 179-197, 2019.

(8] Office of the NBTC, 4G and 5G Technology in Thailand: Trends and Development. Bangkok: Office
of the NBTC, 2021.

(9] Kasikorn Research Center, 5G Spectrum Auction in Thailand: Auction Results and Digital Economy

Development. Bangkok: Kasikorn Research Center, 2020.



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY

50 121

VOL.4 NO.2 (July — December 2024)

T. Daengsi and Co., “A Comparative Study and Verification of 5G and 4G Mobile Network Integration:
A Case Study of Rajavithi Hospital,” Roi Et Rajabhat University Journal: Science and Technology,
vol. 5, no. 2, pp. 13-24, 2024.

T. Daengsi, P. Ungkap, and P. Wuttidittachotti, “5G Quality of Service: A Case Study of BTS Skytrain
Station Areas,” Journal of Digital Communications, vol. 7, no. 1, pp. 81-105, 2023.

S. Widyasmoro, I. Surahmat, T. K. Hariadi, and F. D. Putra, “Comparative Performance Analysis of 4G
and 5G Cellular Network Technology in Indonesia: Case Study in the City of Jakarta,” in 2022 2nd
International Conference on Electronic and Electrical Engineering and Intelligent System (ICE3IS),
2022, pp. 158-163, doi: 10.1109/ICE31S56585.2022.10010105.

F. D. Putra and S. Widyasmoro, “Quality of Service Analysis of 5G Telkomsel Network Technology,”
in 2022 2nd International Conference on Electronic and Electrical Engineering and Intelligent
System (ICE3IS), 2022, pp. 231-236, doi: 10.1109/ICE31S56585.2022.10010232.

A. Wulandari, M. Hasan, and A. Hikmaturokhman, “Private 5G Network Capacity and Coverage
Deployment for Vertical Industries: Case Study in Indonesia,” in 2022 IEEE International Conference on
Communication, Networks and Satellite (COMNETSAT), 2022, pp. 317-322, doi:10.1109/COMNETSAT
56033.2022.9994332.

Y.-B. Chen, P.-L. Chou, Y.-T. Kao, and H.-S. Huang, “An Experimental Field Trial of Private 5G Network
Streamingin Campus,” in 2024 10th International Conference on Applied System Innovation (ICASI),
2024, pp. 320-322, doi: 10.1109/ICASI60819.2024.10547837.

M. A. Al Jahdhami, R. M. Al-Alawi, A. A. El-Saleh, and A. Alhammadi, “Indoor Quality Assessment of
4G/5G Mobile Service Providers in Muscat Governorate of Oman,” in 2023 10th International
Conference on Electrical and Electronics Engineering (ICEEE), 2023, pp. 178-183, doi: 10.1109/
ICEEE59925.2023.00040.

J. Inseeyanunt, “Field Study of 5G Network Quality: Case Study of Key Tourist Attractions in
Phetchaburi Province,” M.S. thesis, King Mongkut's University of Technology North Bangkok, 2022.
T. Daengsi, P. Sriamorntrakul, S. Chatchalermpun, and K. Phanrattanachai, “Revisiting 5G quality of
service in Bangkok metropolitan region: BTS Skytrain station areas,” Bulletin of Electrical Engineering
and Informatics, vol. 13, no. 4, pp. 2555-2556, 2024, doi: 10.11591/eei.v13i4.7337.

T. Daengsi, K. Arunruangsirilert, P. Sirawongphatsara, K. Phanrattanachai, and T. Yochanang,
“Exploring 5G Data Rates: An Analysis of Thailand’s Iconic Landmarks - The Grand Palace and Wat
Arun,” in 2023 International Conference on Digital Applications, Transformation & Economy
(ICDATE), 2023, pp. 1-4, doi: 10.1109/ICDATE58146.2023.10248488.

J. Polpong, V. Sukchana, and P. Porpongtechavanich, “A Comparative Analysis of 5G Performance in Indoor
and Outdoor Environments Across Key Urban Areas in Bangkok,” in 2024 IEEE 14th Symposium on Computer
Applications & Industrial Electronics (ISCAIE), 2024, pp. 1-5, doi:10.1109/ISCAIE61308.2024.10576569.



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

J5C1 122

NSRAINTEUUNUUINMSTiasaynAdvialneglduuuinass 8-108-a1a3 duindnendy
walulaguazardifnwienvuunsUsemdalng AgunTamnanuas
DEVELOPMENT OF DIGITAL LIBRARY SERVICE SYSTEM USING E-S-QUAL MODEL
AFFILIATED WITH PRIVATE TECHNOLOGICAL AND
VOCATIONAL COLLEGES OF THAILAND, BANGKOK GROUP

101 AN UaE gANAIIIA UINARINA2

Mana Sipong' and Sudasawan Ngammongkolwong?

Inemansuntgin awivimaluladansaune auzvalulagfdvalazuinnssy WM aeseauIInan
Master of Science Program in Information Technology
Faculty of Digital Technology and Innovation, Southeast Bangkok University!?

Corresponding author E-mail : mana_n2o@hotmail.com’, lukmoonoy ping@hotmail.com?

Received: September 7, 2024
Revised: October 10, 2024
Accepted: October 17, 2024

UNAnE®

[

AfeEesmsfaunszunuEnsesaynAdvalagltuuudiass S18a-mos duininerdomalulad
wavandIdnwLenvuLisUsEmelne naunsavmaviuas Taeiiingusasd 1) Wedisiaenudionisve ey
iiardlamnudesnmsvesfldnudiisadestunsldvinsesannidvia 2) iilewassuunuUnsviesaynRava
Taglduuudians E-5-Qual 3) tlennaeulszavsninyesszuuuuinisviesasnidvialagliuuudaes E-5-Qual
ATeadsdamnsoutsoonifu 3 Tuneu Usznouludae Tuneudl 1 1duuuaevomiieifiusausudays
(Questionnaire) A1uRaaN 1509 14 Tumauil 2 Waiuszuudas Wordpress uulusinsusiansividivies
XAMPP % upoufi 3 UseiiiuUssdnsnmvesssuuuinmsvesaynadvia lun1s3dulduuudrsiauaswuvasuny
InglAdenamuarsuanudAyluanudadiu 5 izﬁmﬁaLﬁmmawﬁagamﬂmjuﬂiz‘mm fe Und@nw, 819158
WazyYAAINININMIANBITINIY 40 AL TngduLuUaN1#l1e (Purposive sampling) lagfiansanainnisindnm
919138 uazyAaINIIsAnwlaeiivszaunsainsldnuriesayndivia adanldlunsidoie Sevas Anade M
\Jeauusnasgiu Mavedeumad (t-test) ievunldlummessuitowSsuiisuaruduiusseninetladodou
yaradill 2 ngu Ao nauindnw uaznguenasdsmisypansmenisine ienisveasuseridlanuudiass
3-0a-aes netnuatbezddyadn 0.05
HaN153TeNUIINguiegdwlnginiinsvauszuuuui nsiesaynfdvialaglduuudiass
§-18a-mes dinivendumaluladuazethinwionvuuwisssmalng ngungaymumIuag azgioifinANazaIn
lunsidnfiadeya deasunisifounisaeunaznisiious wasduaiufanssudde nanisuseidunisvmaaey

Usgdvnmlaenquitegaldau Sanumnzaunisiilvldnuieatvayunsiiuinsindnw, a1nsduas



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

ISCl 123

yaansaaaImendemalulad nquagannaniuas wuhdiade Tty 4.63 uardnideuuuinasgiun 0.52

Feanusaaguladnngudiess danufniunisimuiesayaddialaglduuuiiaes 8-1da-aesmuivan

Aunsthluldanuunnian

aa o LY

AdARY: WaILBdEYn, Hosauafidva, n1snmukagiiaueresaynfava

Abstract

Research on the Development of Digital Library Services Using the E-S-Qual Model at Private Voca-
tional and Technical Colleges in Bangkok, Thailand The objectives of this research were: 1) To survey user
requirements in order to understand the needs related to the use of digital library services,
2) To develop a digital library service system using the E-S-Qual model, and 3) To evaluate the effectiveness
of the digital library service system using the E-S-Qual model. This research was conducted in three phases:
- Phase 1 involved using questionnaires to collect data on user requirements. - Phase 2 focused on system
development using WordPress on the XAMPP web server simulation platform. - Phase 3 evaluated the
effectiveness of the digital library service system. The research utilized surveys and questionnaires with
a 5-point Likert scale to collect data from a sample group consisting of 40 students, instructors, and edu-
cational staff. The sample was selected using purposive sampling, targeting those who had experience using
digital libraries. The statistical tools used in this research included percentage, mean, standard deviation,
and t-test analysis. The results showed that most respondents believed that the development of the digital
library service system using the E-S-Qual model at private vocational and technical colleges in Bangkok
would enhance the accessibility of information, promote teaching and learning, and support research ac-
tivities. The performance evaluation by users indicated that the system was highly suitable
for supporting the services provided to students, instructors, and staff at these colleges. The overall mean
score was 4.63, with a standard deviation of 0.52. It can be concluded that the respondents considered the
development of the digital library system using the E-S-Qual model to be highly appropriate for practical

implementation.
Keyword: Development of libraries, digital libraries, development and presentation of digital libraries.
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auufigiumaden Hy = Uy #

' ' aa o ' '

e Ianuuandtedsilitdfynadfseninsendevesnnudeinisidviesaynfaviasenineng

UnANwILALNALD195E TR INTNINTAN
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4. nuiitieadadlunisise
4.1 wqwﬁmﬂmmn@ha (Theory of Differentiation)
nufiilaueienudenislunislivosmuniirassrisindnm ennsduazyaainanisnisinmdiany
wanA1siueE ity dAY Suddeanandadeseluil

o

1) IngusvasAlunisidau

' ¥
aa v A

1.1) dnfnw: sinldviesauafdviaiiion1sdvAudayaiiugiu Maviseny waensfinwiduaii
Kuhlthau, 2004 [6]
1.2) 919130UALYAAINTNNITANWA: fuwnlildnudiensifolddn nswseunsdou was
msWawAvInegeeiios Tenopir et al., 2009 [7]
2) seiuanudenayavelulad
2.1) Unfne: maéfaamﬁswﬁﬁmmﬂuﬁmﬁia;ﬂ% (user-friendly) uazaonndasiuid onily
NM19L38UNINNI1 Catalano, 2013 [8]
2.2) ernduazyARINININTSAnY: eaiiuszaunsailunisliveluladmsaumeaiionn$ided
Fugounnni Stvilia & Gibradze, 2017 [9]
3) Amuduazdnuaznisldnu
3.1) thdnw: fuunldhilivesayndiviast vasiianenasnnianisdinu Rowlands et al [10]
3.2) 13158uazyAa NI NN SN enaldnuludnuuzianigniwastangdn Wy n1sd1ia

MIAIFIVINITTLAUUIUIYIRA Nicholas et al., 2010 [11]

4.2 nuAuAdIeARs (Theory of Similarity)

Tunmsnsetudnu nguidiauedtnrudomislunisldfosay afivasewinnguiinAnw 919156uas
yaansenaliunnsatusgnaditodidty Tnefitadusiudd

1) ArmagmInauIsLarnIidnde feaoanduioinisssuuiesaynddvaiidusyansnmlunisdunuaz
wndisdeyaldegnesimsa Liu, 2006 [12]

2) mUFuiagaRdvia iinAnwuazermsgiiaueanidlifesaynftranouaussioma dsuudas
mameluladuazguuuunsiFousluamssuil 21 Kruger & Bester, 2014 [13]

3) n1stdnfamsnensivinis anudeinislunisdiwenaside msaisdidnnsedind uaznineins

mensfnwiluanudesnisiiugiusiniuvesisaeingy Tenopir et al., 2015 [14]

4.3 nufn1sgausumalulad (Technology Acceptance Model - TAM)
Davis 1989 [15] wauatnissesiunarldrumaluladlmitusgfutiafondnassusznis liud
1) M33u3Uselevi (Perceived Usefulness)
1.1) dnfinw: enalinnudAyiuysylesidlunsatuayunisiseuiaznisvinnungy
1.2) 919158 uagYAAINITNIINISANYY: a1audselevdlunisadvanunisidenasnis
LW38UNTTADY
2) msfuianuneglunsldeu (Perceived Ease of Use)

2.1) WasIngueatinmfeINTsEULNldude walseaunnududeuneeusulawansineiu
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5. NSAULUIAANITAY

o | v

suUUUINIiesayanalneliuuudiaes 818a-mes
FaninenduwmaluladuavohAnwiensunial wnelne
NANNFUNHUNIUAT

1. UssiiuszAnsnmszuuTaeddenny

2. Usziliuusgansamszuulnegldau

(FInfinw, 919suarumaINTIINISANY)

ANABINTIUNTIUUINTH B EYnRITIa
FannineduwmaluladuaventhAnwienvunislsewnelne

ﬂdilﬂ?u“ﬂ'ﬂliﬁﬂuﬂi

JUN 1 nsaULUIAANITIdY

U 1 nseuunAnmsifeiies “msimunsruunuinisviewaynadvialagliuuuiiass 8-18a-mes
faininendumaluladuazendifinwienyunisdsamelng naunsavmumunas” dwdslunsideuseneudie
1) fMuUsAY (nitial variable)
1.1) deyadulsznseans wu e o1y Ussiamyaans ansdlumsliouiesayn wazdimaiumsldny
1.2) Fayaduanusieanislunisesnwuuiivled Usznaulude suiuu msdnns Wnud wazUssaunisel
nslinuiianninaglésu
2) $mUsnu (Dependent Variable)
2.1) Usg@nsnmaanmuesnmsuinisdidnnselind Uszneuluse Uss@vdam (efficiency) n13U559

Whviane (fulfillment) AuN3aNUBI5YUY (system availability) way Aadudiudi (privacy)

6. winailafil¥luns3de
iwdosilelunuitundidanmnsoutmnuiagUszasdesnidu 3 4o Ussnoulude
6.1 wuuaeunmitaLiusuTdeya (Questionnaire) AnuFpINSYRLY
6.2 TUsunsuiildlunisWaunszuu 1wu Wordpress, Appserve, Computer PC tJugiu

6.3 wuuUszliulszavsnnauninueinisuinisidnnsednd
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ad o a a o
7. dANUUNITIEY

msndunsfinsduniinRden siaussuunuUInIsesayafdvialaldiuudiaes 8-19a-a703

7.1 Amuauszrnsnauitegeildluniside

spogdl 1 dseanudssnsvesUssnsuaznguinedns g Wndnw 919156 uavyaansdainineide
walulaguaze13dnvnenyuwrislsemelng nqunJannunIuas Ing 33N 15guwuuLaNnIzia12 93 (Purposive
sampling) l¥umsdenngusnegdlaefinnsanannisdndulavesiiteies lesniindnw 819158 uazyaains
mansAnuilivesanaduund minensasaumavdnlumsfnunduah fuszaunsainsdunisldeuszuy
Fududoya Fesvaunmsshivandanansainldidutoyed AylunsimuiasUsuuwdsgsansana sessuy
asauADsELn N1ITUTIUALIATIETeyadngldnuasardeliidilatennudenis Jym uasdedninly
nslgau é“u%ﬂﬂlﬂajmiaaﬂLLUUszwﬁmauauawiamméfaamisuaa;ﬂ%‘lé’asﬁwﬁﬂizﬁw%mw:mﬂﬁﬂ%u Fatfu
nsfnwluadsiisddnnunduiogieiidmunl mun 40 au wagldldTBnsdunuuianiziaizas (Purposive
sampling) lnsUsswnsynauiilenalunisgnaduundungudiesis

seaedl 2 MIRwuIsEULRE WordPress uaglusunsusiasaiu@inines Xampp Tnsnisaaduleduas
nagou Aowinlulgnuass

1) 1dnN1591191UUDe WordPress [16]

WordPress e wolviuas viselusunsy dmsuldadradiules da Software 4 \Hugeniwasuuulasiai
\58n31 Open Source warfidvdnswuu GPL w1501 WordPress unld v ulaslans & sa1u1sa Download
TUsunsu WordPress Tdanniiuless WordPress.org ndnnnsvinauaes WorPress fanisldtunasUansuitaysuus
waziuaNaInsaliiuiuled Taefl WordPress shawsamdugudeya lunsifudeyaing 9 1y unay,
wiiauled, Jlg waznsRernay 9 veuiules

2) NANAIIVNUYDI XAMPP [17]

XAMPP W ulusunsudaeaiuidsniiesfiusznausie Apache (Fuidsiies), MysQL (grudoua), waz
PHP (Mw1lUsunsa) #dnn1svieuaes XAMPP Aen1ssiaesntsvhauveaiudininesuueiosnoufitnesdou
yana ielintaunannsanaseuazianiulsdldedazmnnoufiasidululFnusiouuivlsans

szogdl 3 naaeuUszAnsnnvosszuy laonguiideanumaluladasauma unisidennguietng
WUULIEA3 (Purposive sampling) 314U 5 AU

anavtRve o maiumaluladansauma Usznauluse

- fnandlussiu UGy estuly

- fiusvaumsaimavhanusumelulad ansaume 1wy madeulusunsy, mseonuuudiuled Tasnin 5 9 Judy

lun1sliesendeyauazulanmiuvuieanaigvasiuuaeuniuneud 2 [Winamnisulanavedaiay
willey uaruedidu [18] Awaunisn 1

(Azuuugedn — Azuuusingn) (1)

PUALUUY = - —
uIuTEAUTY
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LYIUAT

5—-1
YrATLUY = u = 0.80

5

v
v

PMNUSALNUTIRINaIEINSaLUaA NIl Al
4.21 - 5.00 ¥iU1889 ﬁﬂ’nuﬁmﬁua&ﬂuizﬁum’mﬁqm
3.41 - 4.20 vueda danuAaiuegluszauuin
2.61 - 3.40 vueia danuAaiueglussauliunans
1.81 - 2.60 vaneds SanuAaiiuegiusziuos

1.00 - 1.80 waneds fanuAnviivegluseiulosdian

'
=

7.2 \A3eailaitlunsidey

[N

{eyihnsAinwienas wuiAnkaenguiiie1des 10 Useasiuaz vaulunveenisizy numulTsunIsy

=b

Rerdes ethudunumdunisipadauuasuny deufisthlutinniuerasdiivine, Ineriinug uay
ey iifanudeuannsadionsageunnugniesondom msldnwaaeasunisudlaulsdludniss
unnsedlvidnnuauysal

7.3 MIVRADUANANYDLASD D

1) huuvasuaatuindiaind ulfe19158iusnufiarsun nsnasusieasBen anugniowuay
AsoUARNYBNTlEM ndI1N ST UTnw R T aE AT IRy wEonsTdlVidoiaue uurLud {3 Tethan
Usuusauile

2) NsATI9EUANA N AT B e (Content Validity) Tngvn33n1sussiiiudnim
denndoweasdormanuiuiiion Fmsduans fedl anudenndes (Index of Item Objective Congruence: 10C)

¢ v =i

[19] MnAnuAaiugidedviny wagldinailun1siesey dwaunisi ()
YR
gng 10C = T @

10C wuneids dwdlanuaonnaos
Y R wanefia dazwuupnufnsuimunesfideamiey

N e Snuugidesiy

NAEINITIATILIANLADAASRY 21NNTTANUIUAT I0C IMNANATLUNANNAATIUYRITEIw1g Taf1a1x
#akIAsiien 10C laifindt 0.5 auviseylay diua Asn1iudt [20] nade deraudidan I0C Asus 0.5 - 1.00 9

Andentd ddarniuiiian 10C Andn 0.50 AeRTANUTUYTS
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3) vnnsusulsaazudlanuvasuaumudelausuuzandid srwgy 8191367 USnwa wazannnis
MTIVADUYDIENTIAR A

mMnninnndediu (Reliability)

Tasthuvuasunaiiaisiuluneseddfuin@nwinedomalulafuarord@nwiontuuislssnalng
ngunsavmitlildnguiiegnsdiuin 40 ya Tagldlusunsudifagumeadalunismanudesiuye swuuasuaiy

a

Tngsaisatiunarsiofuds fensvadussavsuoanivesnseutia Cronbach’s Alpha Coefficient [21] e
finausienanudosiu (22] feil

- Aaadesiuioud 059 adly vaned manudosiuogluseius

- Anamnudosiudaus 0.60 - 0.77 manefis marmdesiusylussduuunang

- MAnuAIANNeiuAwe 0.78 YulU maneds Apnudeiusglusyiuas

n ZSLZ (3)
n—1 S2

Tag o = AAnudesy
Nn = e

Sz [l v
i = ANULUTUTIUVDIALLUULAAZUD

SZ
x= ANULUTUTIUUDIAZLUUTI

7.4 Maiunusdeya
mafunusateyaidelundad fitulddndumutunoudieluil
7.4.1 Yoyasnuvasgundl (Primary Data) l#91nn15uaNKUUAB AN MAIINT LN AN,
913158 uazyAaIn st adngduimalulagduare1¥ifnwilonvuuwn wWseinalng NQUNTUNNUNIUAS
MBULUUADUNINATUTIUIULAD { IT8YIIN1IATINA0UAINANY TR AU NADY UAZAIUATURIURUUAD UL
nniuthdegamnuuuasuauildliihnstufinlulusunsuadfdisagusioly
7.4.2 Tayaarnunamieg il (Secondary Data) ldarnnisdnwduaiuiusiusiudeyaan
AN 15as Ul wazaudidefiiodesiu S-a-aes SnasetnAnw, 919138UALUAAINIAITNINE 1Y
waluladuare1TafnwienvuwisUseinalng ngunjunnumuaseegils
7.5 adanltlunsmadeuaLLAgy

T-test (Msnaaaudl) UanldlunismaaesuiiialSouisuanudunusseninetifediuynnaid

'
aaa

2 Nqu i on1snadaud e lanuudiaes 8-1ea-ate3 lneAmuaded1dyniead @i 0.05 n1snaaey
Independent Sample T-Test \dun1suagaun1sad A ld1USouifisuawad svesaeng uiiudaszaoiu

WanTIREeUALRAYYIRERINgNRANNTuYa LY [23]
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n13FwINANRAsLAZANUKUTUTINYBILAaZNa Y (Independent Sample T-Test) X waz X, 1Ju

ALARYOINGNN 1 Waznaun 2 mudeu i 512 LAy 522 Wuanuudsusiu (Variance) 209nquil 1 uaznguil 2

mudiu W 714 waz 71y 1Hudiudiegwengui 1 uwaznguil 2 Auadu @un1s Independent Sample

T-Test fa@unsi 4

dosnguuanseiuniely

1ne :
t WU
Xi  wnu
Xy, unu

AR YRINANTN 1

ALRRLURINGNT 2

X1 — X

2
53
ny

AMAADUNNEDA (T-Statistic) TienageUaNyfguAadeves

512 WiW ANULUTUTIU (Variance) vedngui 1

2
S5 unmu
My uny
Ny  uny

Suudegalunguin 1

wudregslungud 2

AMULUTUTI (Variance) veangud 2

gostildiievAnnuneaniedriaieveswenaulaefian s NANLKUTUT VB AR N LKA WA

FOYLANANIAU @UnN1S Degrees of Freedom (df) Asa@un159 5

df

2

ST

1

2

1

1

S
21,
n1

2

)

2
5%) 5)
2

%2_1

FJunspnududase (Degrees of Freedom) Tdlunisivunafidfeydmsu

ANSNAEDU (WU MINA1519 T-distribution)

lag? :
df WY
2 2
S1 S3
— lay—  unu
nq U]

Rawanawade (Standard Error)

A1ANNKUTUTIURAE VR MBI UIRAIeE1e TElunsAInnIY

dwidun df duyiglunsusuysanuulsusiuniintuill o wiad e g1 auan iy

Wiy A Nada UL AU UGIUINTY



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July - December 2024)

e :
3501 131

8. NaN157Y

8.1 HANSNAdRUUSEABAMYBSTEUUNUUINSTRaYnATvalaglduuuTaes E-S-Qual Tnggldsyuy

M135799 2 Jeyaviludnauluuasun U MYaLTEUY

M8 30 75.00
Ve 10 25.00
5 a0 100.00

H
(

1. dn@nw 30 75.00
2. YAAININNNTANEN 10 25.00
F3U 40 100.00

NMITNN 2 KaaFUIWILATTRUATVEREULUVABUNY NUTERaukULdaUn ulsznauluMEInAYIY

Sawag 75.00, Lnenijaiosay 25.00 UnAnwiiesar 75.00, UAaINIMNISANYISesay 25.00

8.2 nsoanuuuLHulaUld (SiteMap)

Website

Home

Admin Dashboard

UNANNIWD1158

Tassautindnen

v A
NUNdD

Login / Register

finsaLsn

Select a category

I_I_I

Login

Register

_

iede

|— Profile

Privacy Policy |
Jormiun

UM 2 Sitemap NMsiaUsEULNUUSISewEyaRdnealasldiuuiaes 8-18a-r03

NJUT 2 wnule3uled (Sitemap) Tinandlassasnweaiuled lneisuainutiusn (Homepage) uaz

wenoanlUgmtne1ee 1Wu Admin Dashboard, UnAiATee19158, TAssnulnfne, wilsde, Login/Register

LATUTNANADLST
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v v a [

8.3 HANITWAUITTUUUUT M shosayaf dvialaelduuudians 8-18a-a103 desininerdeivaluladuay

91PN IBNVUWIUTEIWAING NAUNTUNNUMIUAT aunsauaualifnIng 3 - 4

STAD WORE ~

rwiodalnduuathus=dudou

JUN 3 wihalinsaundn wagvivan

ngUT 3 widgseuu awnsansenseasiBendiuiilunisadasiuledssuunuuin sie sayn

o

ARvia lardsruvasnndugntmvan uarausasuruvidesie audeulunisliuinig

s

metd ullsuunmiio
1o0rvws wdistln st

— dsinwmdedaslmiinduin 2

rncnmd iumnoti

-

SiwrgasSma :

— -

&, L - ’
-

By N
M i

=

Dwrser iption

JUN 4 wihwavyvilsde uavminisde

9NUT 4 axnuimthvinaviiwilsdeziSowuminamy mndesnissusumuanylafiaunsaraniden

Tuuayiuuu wavnadensury Aazusnguilvdenisury lnefidenilsde uazseazdunetiage
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8.4 nan 13Uzl ulseannIn AannuazaNA A iuYesEuUINUI Msetayaidalaslduuudiaes
E-S-Qual Tnggfldszuu dseavidundmnaneialudl

A131991 3 mansUszfiulsedvdnmuarenudniudlinussuunuuinsesaynidvialeeldiuudaes E-S-Qual

wan1suseiiiy
183N TUTTIAY
**E, N X | SD. t df Sig. wlana
1. ulszanSaw (Efficiency)
1.1 anudglumspumntlsdeluss uuauuinmg 1 30 | 447 | 057 | -155 38 o
. o 112 Tduansna
MosaunRinea 2 10 | 480 | 063 | -147 14.23
v d e , 1 30 | 443 | 050 | -206 38 ,
1.2 sremantisdeiignannadunuiang 001* waneng
u v 2 10 | a0 | o042 | -226 18.32
D , j 1 30 | 463 | 049 | -160 38 ,
1.3 YA IinI SN UALDI0E19590L57 000* wAnGig
3 2 10 | a9 | o031 | -198 2434
1.4 syuvansarauanstoniadeuaz gusegndliegng 1 30 | 453 | 050 | -191 38 .
N 037 wANES
angea 2 10 | a70 | og8 | -1.93 16.16
Y
1.5. anusailumsldau wu maleaviusn, 1 30 | 453 | 057 | -182 38 o
. Y . 130 Talumneing
ANSlunsAum Jusu 2 10| 470 | 088 | -1.90 18.12
1.6 lawudeianaralumslduinsssuuanuuing 1 30 | 450 | 057 | -191 38 o
Y L Y , vy o 591 Taiumneing
YIOIFYA LU NUMLINANY, VLummiawuqaavLm Wuau 2 10 | 470 | 067 -1.84 13.58
Aadey 4.64 | 051 | -1.38 | 27.73 | .145 | lLiuansng
2. drumsussamiang (Fulfillment)
2.1 ldsuusmansemumudnguszasd (wudhlade, 1 30 | 463 | 049 | -086 38 o
4 e ol 299 Talumneing
NIAUNTYNADN, AU s Uamiada) 2 10 | 480 0.63 0.76 12.80
2.2 M3UINISTRITEUUNUUINI STBIaY ARTmea 1 30 | 453 | 057 | 030 38 o
< < o o . . 733 Talumneing
Wulumuteuluway deruuanlausznel) 2 10 | 460 | 069 | -027 13.24
Aagey 4.64 | 059 | -0.55 | 2551 | 516 | Liusneing
3. ANUANUNSBUVBITTUU (System availability)
3.1 annsaldanuldvugunsaliivannvans 1gu 1 30 | 457 | 050 | -1.95 38 .
.000* LHONEN
Smartphone, Laptop, PC, Tablet 2 10 | 490 0.31 -2.45 25.10
3.2 fimsuwdanndmsanweavlunisliuinig wu ilade 1 30 | 453 | 050 | 214 38 .
.000* LHONEN
T, vnenulngd Wudu 2 10 | 490 0.31 -2.69 25.29
- va g 1 30 | 447 | 050 | -115 38 o
3.3 Wins1ensuisdelmiiaus 826 iunnsing
2 10 | a70 | o067 | -1.00 12.57
Aadey 4.68 | 0.47 | -1.90 | 29.49 | 275 | Liumnsing
4. gruanandudluda (Privacy)
a.1. Unilesteyafeniuwginssumsld vinsveainu (du 1 30 | 453 | 050 -0.82 38 o
e w 826 Talumneing
Uz INNTAUN) 2 10 | 470 0.67 0.71 12.57
4.2 Unloreyadiuymnave whulilliign@Waue (Wu E- 1 30 | 453 | 050 | -091 38 o
p e 037 lalumnsing
mail, ¥o, weslnsdny) 2 10 | a70 | od8 | -093 16.16
4.3 viugdnUasadelumsSunsusmsssuuauuims 1 30 | 457 | 050 -0.73 38 o
. v 087 ladunneing
Wosayn 2 10| 470 | 048 | -074 16.06
Aadey 4.62 0.52 -0.81 26.46 317 Taiuansing
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HNan1sUssIuY
s1ensN15UsEIEY
**EL, N X | SD. t df Sig. wlana
5. aMun1shnse (Contact)
5.1 USMIsUuNUUs Meviesayniidansliviufasie 1 30 | 450 0.50 -1.09 38 o
Y dww 025 lalumngna
DTN AR WU 9e9ae E-mail 2 10 | 470 | o048 111 16.19
5.2 mmmﬁwm’aﬁ'uLﬁwﬂwﬁmaﬁwmmﬁmiﬁaaayﬂ 1 30 | 450 0.50 -1.67 38 .
) .000* WANFI
Tnade 2 10 | 480 | 042 -1.84 18.49
5.3 S ARUS Awvnamaiiariiy 98990nline 19y 1 30 | 457 0.56 -152 38 o
673 Tduansna
LiveChat 2 10 | 460 | 069 -136 13.20
AafY 461 | 0.53 | -1.00 | 26.98 233 | laiumnsng
Aadslnesau 463 | 052 | -1.13 | 2723 | 297 | 'Liumnsng

* fdedAgyvineadAngzeau .05 | ** EL = Educational level

aa o

31NA15199 3 wan1sUsEANSamuaraNAniud IdusTUIUINUINResayaAdialaglduuudnaes

E-S-Qual 1) muusedndnm (Efficiency) nansiangsinansliiiunmnuuana1seeididedrdglunnufniiu

= o

sewhanguiliuinis Tnsanregreidlulsafuseluid: wade 1.2 menmavidsdeiigninnadumnamn vide 1.3
lyeg 9 InsmevauetetunInl washide 1.4 szuvaninsanauansdentiidouazsUineg aldagsgnios
AMULANANSAINEID A UTInNUMaInvaIsluANNfeINTsIarANUAIAn Tve ldudazngu TagdndAnwena
THanuddgiuarmsailunmsldeuuinnt luvasienansduazyaansorafinnudean sidudeunas
WwnizlarzasnnItumsldssuu 2) drunisussgadmvung (Fulfillment) nan1s3asizsinansl i iudanny
aonndadlusziummuAniussnienguilduinistomn Ssldhssuvannsaneuaussanudonisiugiuvey
Tdleegafiusy@nsnm wu msfumuaznisBumisde asvieuliiudsemnuatissuazanuauisalunissesiuns
T¥nuiiaonadosiuanumenimwemnngudld 3) fuanumieuvesszuu (System Availability) M5as1 iy
anuwanssegeiudfluusssiudeluil: wde 3.1 annsaldnulfuugunsaliivainvany 19y Smartphone,
Laptop, PC, Tablet #te 3.2 insudemniinisenanlunisliuing wu wilsdelnd, unanadlul Wudu A
uanssilenagtiouisrmmarnvanglunsligunsaiuazunamiafimesusaengy Tudsanumanteiiuandiaiu
Tugnuanudavguvainisldnusaznissutdeyadnan 4) duanuludi (Privacy) nan1siasgiuanslii
feeuaenndadussiuaruAndiussrienguilivinisiomn Ssdhssuuimesmsinvianataendouas
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st ngUszasAlile 1) Weimuuaziinyszansamnsnsadutensdousie YOLO uay
ns§diidnsieuas (EasyOCR) 2) Wlednwuaznumadauaznsiisanesfiniifinnugniosnasiiuszansam
L 990N UULASWAIUTEUY “Luﬂ1ﬁ%’aﬁ’lﬁmﬁﬂﬂ’]sﬂszmamaﬂwwﬁlﬂisﬂaué’wﬂmmaﬂmmﬂussﬁ’uﬁm,
ASLUABANAIENALABSNNATYY, NMTAUNIVBUAINAELLUA, NITHATIEANMIUUNS, N1TNTIVIULEY, wWazn15¥in
ALEzeInnmEaensUszInanadwesinlad Tnonisnaasdddldnmdrensidoutaunsiuau 100 A

wudTsnsiithiaueansansiafuuazeuthenedouldnnugndeaie 95.26% way 78.68% mua1Ay

Addgy: Nsasduiensideu, n1sUseanananin, YOLO, OCR

Abstract

This research aims to 1) develop and enhance license plate detection using YOLO and Optical
Character Recognition (EasyOCR) and 2) study and find techniques and algorithms that are accurate and
efficient for system design and development. The research employs image processing techniques that
include converting images to grayscale, applying Gaussian blur, edge detection using Sobel, binary image
analysis, line detection, and image cleanup using morphological processing. The experiments utilized a total
of 100 license plate images, and the proposed method achieved an average detection accuracy of 95.26%

and a reading accuracy of 78.68%, respectively.

Keywords: license plate detection, Image Processing, YOLO, OCR
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2.1.6 n15l¥n15ALTiuN1IN1eFug1uINGT (Morphological Operations) N13ALEUNITN1
douginen Wy Mevin1sUn Closing Asaun1si (6) wazn3vinisla Opening Asaun1si (7) lunisususe
wagyhAuazeInn1 tnenisauteunnsesuasiinaudaureinin wedamaidelunswseudeyaninl

WINEaUAUNSUSEIaNa bTUnauia b

A-B = (A ®B)©SB. (6)

e -
* A fo ~auatu
* B fo lassadsvesmsinisaeny (Structuring Element)
* P fe msvinisveny (Dilation)

* O fe Msviinsua (Erosion)
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| AoB = (A ©B) ®B. (7)
1ne? :
+ A fe mauadu
* B fe lassadsvesmsiinisveny (Structuring Element)
* O Ao M3vinsua (Erosion)

* P Fe msvinisvene (Dilation)

2.2 nuddeiifieatos

Pongsatorn Kornkaseam [7] 1?7‘1/?’1ﬂ'1i’3§]’85"mL%ﬂﬁﬂﬂﬁiﬁﬁﬁa snwsuuthenzidousosud uazgdwuniie
N dousnoud luUseinalng nsEUINnITHIUUIENaUA8 3 NSEUIUNITUAN AD 1. NITATIIMIA LU IAY
dnwsuutenzifousasus laglon1suue d1uve9d18n¥IR2875N1SAINUAANTALUS 2. N15531R8nYsUNT 18

Y

nzifousasud lnglddinsesrdsegiu lon1simunidauuslunisuendiudisnes Wmalla Connected

v v

component label uaz 14 K-nearest neighbor (K-NN) #1333 fdnws uag 3. m3dwunthensideusasudly
Uszalnglasnslivesidnusuaziundmeatens foudmiuuisssanvessasud fae3snanmadudly
TAsa1evesdiLuy HSV 91nmanisnaaesfua g fousasusifiaua 110 am wudisnsfiviauoaiunsa
FuunUszanuaziinthensfousasudlafinnugnionad 96.94% uas 93.88% Auday

Aayush Gattawar et al. [8] l¢vins3dai3esnsisrtenzdousaluilasld YOLO dwmiusnduide
Tagl¥38nsnduuuuthemzidousie YOLOVE waznsiddnusesne OCR Tngrunszuiumsly Gaussian blur 1ile
vl wgunauaziuaseg1esTINgR Mnduliunmduguuuuluuilagld Thresholding ileasisitumtuay
furddsdanuuandnen nuiiEnmsiiiauessuvannsnssysundsthensdeuldfoanuuug 98% uax
nyduthengdousneanusiilasnnnin 80%

Nadimpalli Lakshmi Manasa [9] levihmsideisesnisensiduavineuusiuthenzdouanive swdda
17 Tngld Yolov3 laewiiu Dataset Image 91n30v8INawinUsIANIA108nUsZL M 6003UNNTIMEAIT AU
§nwslng (0-9) el duyateyalunisilumsunsiSeussnesanesfia convolutional neural network (CNN)
suAdiiEnsnuiimsenduaznisutsdmsnvslunmiens Souiidmunnadwsvesmsnnasidiniugnios

1Ngade 91%

3. A5aiun15998
MsTpilunsiuUsE S A mvaInsasaTuthensidousasunlneld YOLOVT dadusanasiiuveinis
nRdUIngndusEavEamuaranuuiugige  wenanildildnsidididnusiieuas  EasyOCR  dwumsenu

msnwsthenzileunngadu lnenszuiunsidegnuiaduduneusig 4 dall



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY s
VOL.4 NO.2 (July — December 2024)

3.1 1A399ian1539e

3.1.1 Wswnsulglunswauiseuu

Visual Studio: 1m3aaiiodmsunsnauIlUSwNTY

Computer PC: gunsalililunsiuuasnaaeuszuy
O CPU: 11th Gen Intel(R) Core(TM) i5-11400H @ 2.70 GHz
O RAM: 16 GB
O GPU : Nvidia Geforce RTX 3050 Ti Laptop
3.1.2 anwniilddmsuRaulusunsy
*  Python: neildlunisideuldn
3.1.3 lausisuazinsuidsn

o

*  EasyOCR: lausi3d1msunissansionuysnisuas

Y

PyTorch: wsuidsndmsumsadialunanisiBeuiidedn

v

3.2 TumunsAniiunsise msideasslfifeldfnvienasuarauiteiiAsadeuddsiaunssuy

Tavinnsanduaddeiivunausasa Uil
3.2.1 MITIUTINTeya

v o

gladiunisanenmiensidouvessaussnnanyuuesivainvateietlulddmsunis
ousslunathenzidou faguil 1

EEEEEEnmununaunnm
' T I
O
....-.-----—----
rlrlmmmm::ummumr‘r-mn
W18 15 1B 5 1B I =B 2Bl 2RI ) 2B 2B B I

gim 1 ﬂ’l‘Wﬁ’lMiUI“UE]UﬁJIlILﬁla‘l’j'lEWl%LUfJu

hdﬁ

3.2.2 nsiiaszavisnmnsnsIadu
ideldduiunsiinaeulunalasld GPU eifisuszansamlunismsandutenzifousagud
Tnel#insuAdn PyTorch staglinszuiumsiinaoudiauiuazszansnngadu n1sld GPU daelvanunse
fanatumemunaidudousazdeyarnalvallfosaiissansnm uenani Gisedvldusuudemnfinedeng q
lusewinennsilnaeu wu $nsimsiEeud (leaming rate) wagdwau Epochs iitelslunaanunsaBeuiandeyaldd

oy
a =

839u mslilidlueainlindinntinaewasaagihlUddmsunisasisduihensidoulutuneudaly feguil 2
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Command Prompt

Microsoft Windows [Version
(c) Microsoft Corporation.

C:\Users\PHAWAT-PC>!python
-—epochs 100 --img 648 6UB

-custom --weights yolov7 .pt

10.0.19045.3208]
ALl rights reserved.

train.py ——workers 1 --device & ——batch-size 16
—--hyp data/hyp.scratch.custom.yaml --name yolov7

5U# 2 ammsinaeuliaadmsunisiiuuseansam

3.2.3 NM3n513uthengdausis YOLO

msnsfuthensdouldlnaidnasulunasiuiu YOLOV? laeisuduainnisihguninvieinladnssuy

MNTUTEUUISEYRUiLasAnsauusnaiiidhensideulunm (Region of Interest: ROI) TusunIuazUszanana

wazAuIuA1ANTUle (Confidence Score) Tunisnsiasutensilou mﬂmmmﬁﬂﬂqﬂﬂdw 85% S¥UUY

FonAun i asrasulatulnamasi n1vua 1 olaiusa1daaratdunisussulanam ulAus18maila

nsUszaanannlunenas Asgui 3

MNo

v

Input Image

v

ROI

Confidence < 85

A

Confidence
-

Yes

v

‘ Confidence > 85

]

¥

Grayscale

¥

Gaussian Blur

¥

Sobel Edge

¥

Thresholding

v

Hough Transform

¥

Marphology

¥

k.

End

A}

|
|
|
|
A

UM 3 nszviunmsnsnduthensideu
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ndsanesduiiensfouaiadu ssvvardesnnludurazimaianisuszanananindasd unou
derfiuaruusiuguasssavsnmlunssiudeyaantonsdeu TnsnmsviauazGesnudduduneu fgui a

nszuIuns (A) : [Mswdasnmandiduszivanuduvesdim]

N5EUIUNTT (9) : [M3uaenlunsandy 1M UNIULAZNTANAIILANYBIVBUATH]

nszUINMs () : [MIszydnvaziileniuvoulunm]

nsgvIuNTs (@) | [Mausnuezingeananiundsesnin]

NsEUIUNTS (@) : [MInsaduiduluning

NTEUIUNS () : [MsUFuUsauaziAuazeInnn]

nout image

| &

{n

v

Confidence >&3%
- - -
e
(v
[
A

Grayscale Gaussan Sur Scbel Edge Thresholding Hough trandfoom Morphorogosl

0-00: , —-‘“71’ 000 R -0~ AR J
’ o] +7qgso_3 T . Lo_ovoa

n ) (v) (1} L L1

JUN 4 naansveanallaNTUTEIaRanIN

v o

3.3.3 n1sgumdnusuuiienzidounenis3idienysaeuas Easy-OCR
waanliimaiansUszaiananmas e %gumauﬁﬂiﬂﬁamsi NfdNwIReuad Easy-OCR Tu
mssusiasnusuutensdou Taveslinmitiiunsussananasemainmun uagidonldnszuiuns () fg
il (3) ilosnminumsufulssasrhanuazeanmlidneuty daefivauuiugtluniseusisnusuulie

neiey mgﬂm 5

Morphological

[:j> Text: J7o-85983
Confidence: ©.89

(%)

3UN 5 wadnsnisoruiisnysuuliutengldgunign1s3iiidnysmenas Easy-OCR
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5. NAN1339Y
31NMTIT8N1siTuUsEANS A mn1InsIdudnengideud e YOLO Ay N133371098NUIA 18 Uas
' I [l o o £4 ! @ = ' v o =] a v
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Histogram of YOLO Data
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duil 2 HaNT3FITNIAILUAY Easy-OCR

Histogram of Easy-OCR Data
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JUT 7 wWesdudAadenmseuthenzileu
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gndestunisenuthensideunaun wudseuvanunsasuthensideulsetegnaesiirnaie 78.68%
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Abstract

The Development of Software Systems in the Present Era. The increasing complexity and scalability
of software systems driven by changing user demands have led to the adoption of development approaches
leveraging Angular)S with the Model-View-Controller (MVC) architecture. This study aims to explore how
system components can be decoupled to operate independently. The research objectives are: (1) to
develop and manage all layers of a web application system, including the frontend, backend, and
infrastructure, and (2) to create an information system for managing TQF3 and TQF5 academic documents.
The sample consisted of 40 lecturers from Southeast Bangkok University who were involved in academic
planning and familiar with TQF documentation, making them a suitable group for system evaluation.
Performance assessment tools using a 5-level Likert scale, based on Good's conceptual framework, were
employed to provide an overview of system functionality and operational efficiency in meeting established
standards. The system was developed using AngularJS and the MVC architecture, applying Martin Fowler’s
principles, which emphasize separation of concerns. Results demonstrated that the software effectively
separated functional responsibilities into independent modules, enhancing system performance in key
areas. These included usability for academic learning, ease of use compared to traditional paper-based
systems, and improved accessibility through online operations. The overall performance rating was
exceptionally high (Mean = 4.56, S.D. = 0.48). In conclusion, the adoption of this approach to designing and
developing web applications is well-suited to modern software development needs, offering speed,

flexibility, and maintainability for long-term use.

Keywords: pattern of enterprise application architecture, design pattern, web application, TQF document

management system
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Iﬂiqa%ﬁmﬁﬂﬁamﬁunumiLﬂﬁauLLUaﬂﬁﬁﬁa nsldszutlaseadne wuuduau Tuwaeit Philippe Drchten, Grady
Booch, Kurt Bittner waz Rich Reithman [3] iuanudfyesdnisvhausuduressenouss q lulassadeiili
Anudangu FBnsvirliszuulianudangu Aasanludssiaulundnnis SOLID 5 49 [2] nandisnisesniuunand
(Class) WnmumSousuamuiasuutas wu Wavedhideusoduld Tnglifinanssnuiuveaia n1sannistusie

futugununliineites IneaNurEes Jn1snanidaasIasiman LAsaas19ee8 wagnN1SAoLaNsEninany

v o ~ A

winduiwevzdewandnenssuesinsle [7] §allSnarnuvunefliyuue Wi ueIAnININNIINTZUIUNITHAILI

a .

BoniwIs na1afie Wuwvuhaemiegsin lTdwlddnds Tddunisdnidunuianssunegsia wananig

U
¥

5319 wardeUsdulumagsia (8] wiknwiRalfanuliiudususssuluddasaimendusiion wagldiaann
Wudadriawansiaungenduas nareilunsevnuilddmiuianisiasaiwaznagnslussdniniegsia [9]
agslsimudasiianisunsiaugeines asiunanuunddasaiman waglasesneiiuguildnun

o

UftRdanudululd Ae suvulassadawvudunu (Layen) [10] jYuvuddniamngonduwisindoulduas
An13Uszgndivauaud ug i loluniseenuuulassaiienisssuvdeans 13 Induludeuuuiiaes OSI
(Open Systems Interconnection) lnglassaiwmanasiisunuvanilnenssusingg agatelu 1wy Model - View -

Controller 4 wdudnuisgyuvuildsuanudenlunisimunivueundadu tiuldain Open source agutuy



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY sty 154
VOL.4 NO.2 (July — December 2024)

Angularss Tnefiroulnsaiaes sihwthiisunsnevaussiiazidenluea vieteyanuuas View viodiuuanina
Seunsianiuled Jaliaessunes fo yuueswuutuau (Layer) fuyutes MVC (Model - View - Controller)
Tngsmeaiuuturuiunsinuiadiiines Server) dausuues MVC iunisvhauillaaieud (Client) Tudu
nseenuuusULUUanInenssuiladiines (Server) fmmmannvansiusgiunindenguuuy wuiReatury
sUwuuilslaateud (Client) fifiguuuuldeninnaneituiy

msneguiuuandnenssuesdnsuuutunundn 3 4u fio dusnlawuasin dunudeys funuuanma
uaﬂmﬂﬁé’fﬂﬁﬂdudwuaﬁuayu%quuwﬁﬂ AB NANUUINNT

2.1 Fuslawuaadn (Domain Logic Layer)

ENFULINAR MRS szuumsldnu TluRanssudssanle wu msldnudussuudumadon i
wavawinagawhesmensdusukuulanmaluguuuy Model - View - Controller wagulviuinisteya dniden
Huwesia (Web service) usidsinndigaiie msiiaszilawuasin dilmadeniiduiudrelufunindengiiuy
Tutusudeya

Asvhliszuunulufulasnaeingheiianie Silifeusuduimuwiolioonuuuorlsludud vdosls
funouniseenuuuInmndunuuanna Fasnsaraiduduseudludeu mndenuumed funudeya ez

= v

wamsunundAy sUuuunslideya Ssmandensuuuudunansy waregiaite Uuuuiife sUkuunmsdrdeteys
#199 1Wu nsiindsdoyaiiu (Raw Data Gateway) vi3o n1sid1disdoyalunisne (Data Table Gateway) lutunou
NsuanaNg dentiesivzindoyale gﬂLLUUﬁﬁ@lsﬂumauﬁuﬁﬁa sULuUlNd§INTIY (Transaction Script) %58
msaluga (Table Module) lumsanegaefimnzdmiunmsiaunluneubuduvedasing Wewaunldszes
vilzfasiunnududeuiidosadaansliimilunmsiu wazmanuiniiBsnisininfianinsavinld Jsdesiinng
Usuasuguuuulguuudaeslaiuy (Domain Model)

nsaidulasansvunelng duduseddszorinaiinszinisEuiu seguuuuiiasday uddsuuuy
nairdisdoya (Data Gateway) nsvhanufugudeyaifusngiuieu insrzdesnisldnnuddyiutunulam
a03n madenguuuudaedaw Wudsvummdndudedideyaildnnteyaiifesnsldatey Tngllfalaly
funutoua (Data Layen) uazfosnislifoyaiiudaszdansfniinsigy anudosmslitoyadiunn mnuainuans
Snwuzmalianesiszuuludnuuzauiu veeddannuuemesliteya lulndionans (1sza) wasdnuae
nsliusslomivestoyafioriinneudam sursstloviiimsldvosiFesnslideoya

2.2 usutoya (Data Layer)

Tutusud e1lally Suneudennnisiianeilaumasin umlunsisesteyaluduneumslinnesiae
PONLUUSEUU Fiimunszuuinag3unmsiinsissinssuiunsyinuuiaunn fo ununmuansiirnisnisiva
10970y (Data Flow Diagram - DFD) sasien1sviunun nanuduiusueuduiif (Entity Relationship Diagram
- £RD) lumeuiu eardumsvhauvuuiuazmnagidonsi ERD mewds DFD Alidudeddnlunisviau

mstmuszuusenlduaslutuneut lisndudeadonsi DFD deundevds videvuiuiu nisdonsuiuy
nsiddedeyalunguuvunisiidunansiunnviingrudeyanazmnedeya Ao JULUU Metadata Mapper
mndonduneunsinseiiudunsuusnegimsiBenieu iy madnsgilussdunuuasdaiuy asfinadnun

Adnduseadonlddiuvensuesguuuy Metadata Mapper 37g Query Object #138 Data Mapper
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idoszuuiannlufszegniaessuivl ssansammaiion Asufiesthsluuunisdnduaudy
srudoyardmgings 1wy msldguuuumensiey (Unit of Work - Uow) iitedanisdugsnssuliimnzan

2.3 FUUUAAIHA (Presentation Layer)

dmsunussuuiumadenudn As Model - View - Controller (MVC) Wumaidenldiissuuauiivas
wumshauuudinnes (Server) violaaious (Client) mndoniduuuidinies (Server) afimadenifiuiudn
fio M3ld3Uuuy Template view fiftemamasnsaveadsnines (Serven) ddinnuuiusunaziaonfogenin
syl dlaateus (Client) usin1sldAuannsaveslraoudtdu fdwalinisnevauondeUsyaunisalves
Aldanulafind samsaind madenldnmsvhauildlaaweud Clent) imadeniiude n15l5ULUY Transform View
Tneldmw1 JavaScript i undnlunisusvananantduanwa sautenisadreanisaudulddadsmaes (Serven
Tnawmalulag AJAX

winsuunuiulsgnaumeniiuduuinnuasiinnududounnn msdenlduuuu Front Controller
fiflfgiensianmsdwslunisidenasulvsaiass $:uAUFULUY Transform View 3o JULUU Template view

[T £% o

& Juegiuinazdiunsyhauuuildaresssuuiu

p—

2.4 NEUIUUINTG (Service Layer)

ﬂz,j'm’mu%msLfJua'amJizﬂauLﬂ%uﬁlfﬁwLfluéfaqﬁLLam’wé’zylumil,a%msaﬁw%mwmaaszuumﬂué’mmm
U Fuanulasasdy funnsdans Session viafunsasanuzaglussuy uenNianmsnvhaut sty
Nl 19U N1IRTINAOUNITAIBEVBITLUUN WAL IUAY 6?'5&Lﬂuf‘huuammaﬁuamuzﬁagashumTUszmawa
TaLu

uudnsieansaavinedidnnsednd (Email service) Aiaiuanudnialunisussananavesiaauaain
WU nstuduinuressndnuasannisamzidounuaainedidnnsednd

$1UU3 15903 RESTAUl Fd1uusznevidwinurudvouinsludneulnsamesly 4 wesin RESTU
agAdeiu Front Controller idusnanslunssunuvesszuy

suuuuTUsinsuessaUselew (Utility Programs) anunsodmegludaudusmninigld suuuuiiinlsludy
UVINIT A ;JULLUUﬁLﬁuswniwuiﬂﬁawuﬁalﬂ WU sUwuuameLdeu (Registry pattern) sUuunsaliiiaw (Special
case pattern) uagguwuuguieasind (Super type pattern)

NEUMUTNI3 (Service Layer) anunsaadradudunuuinislusuusudiogseninsdudug I# 1wu
ogjszvisdunulaauaoin fitiwduaiunizuiuniasnssy 1wy MsdAn1siy Unit of Work (Uow) Litel#nns
vhanuvesgsnssuaiaauysel dadumslésuuuuiivaeliannsadansivanuzvesdoyalunisdidunisnans
Funoumelunilinszuiunmssinssy weednnsdiviwestunuuinisluuis Hudnuuznsianafiasnsodiis
yndununigluszuuld wu msléguuuusudiedeyatng (Data transfer object - DTO) AlFuIMIvUGEToyaly
31JLLUUEJEJUL%mﬁswiwﬂmuuaa%aﬁu%umuuamma 5331‘1/'?@?5%0'1asﬁagaismdwa%uawu%sgjaﬁu%umuimmu

203 Lo DTO asidudnandlunisdndedayanndunidud@ndunilduguuuuiiannsadanislaie
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3. AFliun1side
3.1 13edlan133de
3.1.1 wuuUsgiiulsedvinm Taemsiauuumnandiu 5 sefu [Good] Mvliifiuninsauna
NIAILNULEEANNAILNTO N TYINUAINLATEY
3.1.2 gaoduas Angular)S WU Model-View-Controller Architecture LileWaiazooNLUY
Vukeunaledu [Martin Fowler]
3.2 nqudmung
3.2.1 Usznnsiluenansddldszuuienans ume. 9nUserInso191sdfldanuass 91w 40 Ay
VBN INYIRBSEAYIUINEN 81913919 9 lagldinuainisidenwuudanien (random sampling) ldinauiiaen
F1uuINgMTURe Yamane Iddnwausiogsszana 29 aufissdudoddny 0.1
3.3 dunaumssiiun1side
3.3.1 AnwszuUnuGY
AanssuvessEUUIAL WelWaunsnudfwounnu filfeades uastoyandunwali
Aerestuanudeinsvesszuy sasdeyadilalliszyliluenans mssiiufnssusanariilvidlassuuny
wagihlmsruanudeanisuesssuuinly Faazihlugnsimunszuulvinevaussnnudesnisld
3.3.2 \dongUnuuantinenssufimanza
FumpunsiasEuy Ao nsidensuuuuvaninenssosdnsivanzay dadudhmnevdn
vosided mvenuutlassadmdnidenifuuuuiunu Tnsnsdusudensenuutlauasinuazussgdunud
ludnuarszuutunu Jaduidihedian (1] mafenwuuieedawy dudisnifaumadenienadudeunas
a1y srzszuvnutidhidudeusnn LifidwRodosiuvaremisny Jadenguuuuiiing Aemsiden
sulnidgsnssu insrgmsldiiiodindndslng dmsunsiuiunisgansaumilesafuszuumingy wasnieuasidin
Inldvieaulndeantdasy Tnglifnansznuivdmnudu dwavilideududunounisesnuuy idganssuly
rould dausznouduvestunud 1wy nisadegUuuumitenisvhan (Unit of Work - UoW) usinufiaginay
Tnddatusnniussuugudeys winegludumud maslasnaoinlidimiustussuuguteyalaonss ogralsf
p nn1denldsuuuumsatinietoyaiu (Raw Data Gateway) fagstlsiguuuy Uow wummslndindusnu
foya (Data Layer) msidonldguuuy Uow studuntsndulamsldguuvumsvinuiugudeys Sauuuouii
nsidentiilenalnddatugudeya sgvinliadne Uow ldiend Insemeiledenldfusuuuunisiddsdeyadu
wednishaufugiudeyalusUuuuinesgiu 1wy Smadeniameremisg N1auLaT MILNINLG? uay
YSuusayaaniziad
solufvzidunisesnuuunguanuuinis (Service Layer) n15LdanguuuuanAsgIudia eansiu
laateus (Client) lid1e waziludassiunsdenldinlsuisa (Framework) vadlaaous (Client) aduayusuas
oy aguuuy JSON FegniFenlunmsvudiedeya sauianisidisiadnusefvildvatsunsgiu iy n1w PHP
filafFuaivayulildauldite Sneuuinisuidsdewidududnansdsiedddunisdonlamuaein

NnAveuINTveslaaleud Ao nuuinsameldou (Registry) Fsndeiugunuunisesniuu Mediator
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Transaction

-

1]

oq ~
' b
P4

2

eS\: -
Qe 7
E ’
»rentner| DIO
Respdnse ‘et
! Raw Data
: Gateway
Client ; Server

JUN 1 msldguuuanitdeenssuesinsuutunuiladiiies (Server) uagmsdinderiulaaieud (Client)

1N3UT 1 wansmsidenldguuuuaniiinenssuesdnsuuiladiniies TaoBunnidveusnns
(Request) lUSud5M1103 Tnefinuusnsudneidusinas (Registry) vmiiiidnuaanuvaense feusvdwiely
Faldganssy eanudndudoddsdoya awvdsiweluguuuumaitnisdeyaiu neunisdsdoyaludslaatous
wsuduiinegluguuuu (Uow) laslawzidleosonhanuiugudeyaiiiesesiuanudnioveanu feuszsuduny
a5 etugudeya il snulawuasdnnieunsvaussazussgdoyanieudsluguuvuinasguilnaeussesuls
(DTO)

dwdudwunsinuvesesulind ielidwennglisievils ilonisuiuteya TQF3 Fuanmn
pdsiiingazuuld axfesamundouanutanndy fldnudonseuing Tqf3Table usufeatuosudndiivinau
fugiudeya ileldeeuidndnudenisuds szamudeuiu Uow i oudainesuidndiinlmifiaziaundy
(registerlean) soanflfUsulsrtoyasauLing Tof3Table unzfosiluamandoudnads Milmsusudewdady
(registerDirty) %uﬂizﬁﬂ;ﬂ%ﬁuﬁumﬁLﬂf?{ﬂuLLUan (commit) UowW %’dﬁ%’ﬁqmsméautmadﬁgmﬁﬁagauu Tof3Table

(save) ﬁﬁgﬂﬁ 2
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c
L]
=

Client Register Tgf3Table

set session
S

-
selectTgf )
; > registerlean
' >
, updateTgf3
L > registerDirty
. commit ; >
i i >
' D save

L
1
1
1

3UN 2 nsldsuuuuannUnenssuesdns JULUU Transaction Script Wian1suulsstoya Tqf3

dwsunsesnuuuluilslaateudogluanmaoutsdiin loswheidenldinsudsa (Framework)
Fadenld Anculars ﬁﬁqLﬁug"dLLUULL@WWﬁm%‘uﬁwﬁwﬁﬁ (Single page web application) TuAnumunefe e
wilotudn winelundodmieuaduduiasudenidoidauniin uazdauzuuu MVC slianils S5Uuuy
an1dnenssuesinsgnuuanly Angulars aguds n13Useneulasesnawes Angulars annsawendidusuuuy
Front controller wazgutuu Template View

Front Controller vhwihilidugudnansnisdanisiveuinig Aeudidsislvireulnsataedinny
@3y Angularts Tnuuinisdanisidumaiie Route Provider luTevesnuu3nisyes Angular)s sessuynvthil
Fosnsuania smolidifsnusuaiiowihmifieugunndenaoulnsaaesliiey unuiesiudaslndfiun
nAvevetlaaieud dmsuidenaeulnsaass Msdnnisuuugudnats n1sIANsAUAYeUINIS ansaiinug
Formuasug Wil venanlvreulnsamefimihfunuiomn naderlvreulnsamedsuinveuaundn
vomuadldiiiui dmalinisianisssuuiliiedu

=

n13dansuaniwalyieg il alaaieud (Client) nalndAgyAanisldarwniilslaaieud (Client)
T9n15LA UL A el AYI8UENINATYIVBY HTML Lag JavaScript iUSsutaiiowdu Template Ao Adwwoq
AngularJS dwsugndeyaliiu HTML (HTML-AngularJS Directive) &ennsuansnaludnuaziliduguwuuiiieonin

Template View
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[ Agularls Directive
Template
View

[ HTML Template ]

Front — >
controller

Client Server

sUit 3 nmsldguuuuandnenssuesdng vuildlraleud (Client) waznsinseduidsmies (Server)

NN3UT 3 135003 dedayalusUuuuinasgruiislaatoudiuld azriumuuinisdanisiduma
(RoutProviden) vt fidumhsumilouguuuvamaifouivgaeulnsaaosiudneuauss (Response) iilolwls
roulnsataesithvnesely Aoulnsalaesasideniuuiiaesioya (Data model) waztuuuinasoyalulaly
Template View lutunoutmunduiunounanmaiidanisivlaaioudldiocimmn

3.3.3 WA TPUULAENAREUNNT U

Tutunounisitmuldnmsinuluiadsinesiou Tagld nw PHP uaggiutoya MySQL uay
NAeUNTAAITBYA wdrntuitauiluiisleaoud Ineld Angular Library lusswissudunsianniloadadu

svggPnaltnula dnlulymeassdtdnu Wevensiunanausu Felasumbuginnanduuwnusaly

4. \NINISINIUIIUIY
4.1 WU IaUsTIUNS

THA1ERRANTTUU LT U AINA19 ANANULUTUTIU AL ALAR Y A28N1TTATUIN 5 SEAUALWUL Likert

v
a v

Tngvnanboisuniunaeinisuseliu Samnsanfeadl

AaAEiNU 4.51 - 5.00 vanoAN sERUINNTIgR
AaAEYINAY 3.51 — 4.50 WNBAUI SEAULN
At 2,51 - 3.50 nueANE SEduUILNaN
At 151 - 2.50 nuneanud sedutios

ARAEWIIAY 1.01 - 1.50 vianganud seAutaefign
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5. NAN15IY

5.1 HANSNALNSEUUESAUIAIBNT5IANISIeNans uAD.3 UaT UA.5

ilovonuuuguuuannenssusineg ud lassaeszuulndfannsadelinduszuussadoumilasaiie
sUuvvannenssu iitelsiesensguainu nefissuulassadlid wonidulassairménde flnawmes (Folden
buss MAulndssnssu Tawmes controllers iiulwdnoulnsaian dsfifios 3 Aeulnsalaeindn Tnlanes data
ulrldfivihanuiugiudeya names util iulndanuuinnsineg Wy suuinmsemnedidnnsednd ausuany
Uaansy Trlawnes views iiulwdifielduanwa dwsulnd myApp s iumileulndameifouveadunisiidug
aoulnsaiass fu Template View wazidl ousnil sn1svieu fiedlndann data Idann buss waglndann utl

nuladsnaes dunmdevhauilddaaieud dsgun 4

Tt

[aF]

op
> buss
~ controllers
tgf3Controllers.js
tgfSControllers.js
utilControllers,s
» data
> util
? views
myApp.Js
» assets
T .htaccess

<> index.html

3UN 4 Iasaadrasvuulig

nseonLuuIULUUandnenssu leuusenaulndeuasinaines aunsaudlond el uiduvile
Tnglaifosinaiagnssnufudmanuduinnidn wu maismhuanmantmi faunsofvlidlmiadulniames
views uazilsuiinnoulvsataeslulaines controllers uazvnniigsnssulaisiAufidouiialvd lulsiaines buss
Taofinmshanufuguteyalusuuuuinmsguiliduiusewdlveylslulnanes data

¥
[ YY) =

A IgreImatasEvUslid uiuguuuantnenssudndely urldaud Ayfuidonnig
wamssadvilsglesanldauldnowasdudsslond wu funounaaounisldon Sduunilfaudd vdiun
wnansld insgionatsuied u unumiioutuveadu n1sudlviiiisanisuddiuuanina uasiulndgsnss
Tnefnansznuiudwdutesinn naifonegmilsie udazguuuvaninenssuosdnsiimihiifuinve uivaiau

ibenunsaudluguashwlansgauazassguwuuildau
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F198 199U M AAINATINYDI TQF3 LT unii 1 ukanes1e3 v1mLLenans 1Aa. 3 (TQF3) 7 han Bl eedu

Tumifanunsasdunisealuenizsionisenaishs Aunld sidnunduenasludls avenasle wazdu

Usznaumsynugesduq dunsudieg wmimidduiindeya nuie 6 ves TOF3 Luntiivuaniseaziden

Ya9Nna1s 14A9.3 avunils Masniawily Tunuied 6 niwdullanunsadisiusieazidenls siuvsausieasden

U19518015k8 nsdenuunanuisadenlalaslysndudesvitaiugisunuin snviunisasiaenaisiug

Astdenmuaidunuan tnszundduasdudeyaluddumnaseld azdreliuszudanainisnsendeya

AIgUT 5 uagguil 6

Course List

[ TOF 3 JERasTs Search
o] Name ¥ Academic Seiect View TQF3 Clone Remove
201311 Decsion Support Systems 256111 = | i
401412 Specal Topic 2 256012 Eait 'z ) i
401102 Computer Programming 2 25602 ST | i
401206 Oaa Structures and AIQOrENmS 256072 T | i
201207 Web Appication Devalopment Workshap 256012 em R )
JUN 5 fegraminuaninasiuves 4Ae.3 (TQF3)
TGF3 M 13 M4 M5 @D w7
= v} o =
1A 6 nInennsisznaunisizaunissau
1. Fiuanaadivian
lananuenasnsdau @

2 wnavuariayadrdn

3. 1Bndrsuariagauunn

Add more
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5.2 NAN15NAADI LY ST UUASEUNALNDNISIANISLONENS UAB.3 LAY UAB.5

Aideiliunisnaaedldssuvansaumaniaundusiensnaaeulsaiulssansnamnisidnuvesss vy

Nngldu Inelinmeaeuneulseunainisiseus anduhaanisiseuiiniiaszvime AaiAnug e uiuina

&3

wazasuna

A599 1 HaN15NAEEUUTEAVENINNTS IS L UUENTHUNANDNTIANISIONENT UAD.3 LAY UAB.5

598019 X SD. FTAUANNAALTIY
1. viann nsi3eusiiFeanisldam 4.3 0.51 1N
2. mna nslfanude Weifisuiuszuudu (enans) 4.6 0.52 wniian
3. viuan Mafeszuy wagmssunldesulal 4.8 0.43 wniian

Tag 39y 4.56 0.48 undige

o

NI 1 Hanwadii wuhdlaeswegluszdu G) sniige Ao 4.56 uazililewuuannsgiu 0.48
dmsuanadslunun nsseuiideansldnuluaiusn erafenanulidilasessuulml Jeenadeseusunis

Tgulaanlasnening

6. 9AUTWHANTTIVY

nanFiTeuandidiuimstanSukeundiatuiie Angulars vuifugiuves Model-View-Controller
(MVC) Architecture Feuftiymenududouresszuunagtioaaummaimaiouimiuiidunasgiusening
fu dhoudarsuuuuiivifinsinuengdu ansausndrumahauwiastusenanfuldvieliieidude
Tuganduanldlmilduazdiiodonmsusuusmiomunuand@ll 4 wazseafumnvdsuudasuagvenodian
wgFnssunslinudmaliszuuiinmudoveugs dwmalvinsmaaounisléouszuuesldiu fdaunsatiis

sruulusedu (7) infian FeaenadesiuluiannvesAnAusuwuvandnenssuil [1]

7. daluauuy

spuuiwand ulueuddedlduuuufmnsaudnvssvurundniauanais Sadenldsuuuy
Model-View-Controller (MVC) oedlsfini mnszuuiinuslngwasdudounniu asfimsandeululdsuuuy
Domain Model sanunsadnnistusssnsgaiafidudeulussuumwalngléfing savisniadentd Angular fulwal
Fitmugheniw TypeScript osan TypeScript fanuannsalunisnsisdeudefinnaialddustunaunisideu

1A (Static Typing) TwandaRanain NUsEaNSNIN wagvilwszuusessunsidsulladlussasenilanau
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Abstract

The objective of this research is to develop a research progress tracking system and study the
satisfaction of users of the system at Southeast Bangkok University. The system development follows a five-
step methodology: feasibility, analysis, design, construction and testing, and dissemination. The sample
group includes administrators, researchers, and research staff involved in research tracking. The system was
developed using PHP and MySQL for database management, while user satisfaction was evaluated through
a questionnaire. The results of the system development show that the system supports the research
management process by tracking the status of research projects funded by internal grants, from project
approval, progress reporting, and fund disbursement to summarizing research outcomes by faculty and
academic year. The system meets the needs of administrators, researchers, and staff by effectively managing
research data. The evaluation of the system’s effectiveness, conducted with 10 users, found that the system
performed well across several areas, including the Functional Requirement Test, Functional Test, Usability
Test, and Security Test. User satisfaction with the system was high overall (X = 4.22), with the highest
satisfaction in system display (X = 4.45), followed by system security and access control (X = 4.26),
data input functionality (X = 4.17), and system processing (X = 4.00). Therefore, it can be concluded that
the developed research progress tracking system is practical, meets user requirements, and effectively

supports the internal research fund tracking at Southeast Bangkok University.

Keywords: Research Progress Tracking System, Research Progress, Developing System
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Abstract

Buriram Rajabhat University, as a local higher education institution, is aware of the importance of
providing educational consultation and guidance to students. Therefore, it has developed an intelligent
interactive chat system as another channel to provide services to students. The objectives of this research
aims to 1) Study the counseling information provided for students and the guidance provided for them to
enter Buriram Rajabhat University. 2) To develop an Intelligent Dialogue System to Provide Education
Counseling and Further Study Guidance for Buriram Rajabhat University. And 3) Evaluate the satisfaction of
using the Intelligent Dialogue System to Provide Education Counseling and Further Study Guidance for
Buriram Rajabhat University. The research samples are divided into two groups, Group 1: a group for
researching consulting information, consisting of 30 individuals selected according to the prescribed criteria.
And Group 2: the population used to evaluate the satisfaction of users towards the intelligent dialogue
system, consisting of 100 individuals selected by using a random sampling method. The research
instruments consist of 1) Guidance and consultation database set. 2) The application of intelligent dialogue
system. And 3) A user satisfaction assessment form towards the intelligent conversation system.
The research results indicate as follows: 1) Obtain consultation information and summarize it into a set of
educational consultation and further educational guidance databases. 2) An Intelligent dialogue system to
provide education counseling and further study guidance for Buriram Rajabhat University that can provide

information to interested people and learning. And 3) The results of the satisfaction assessment

by the sample group were overall at the highest level (X = 4.71, S.D. = 0.60)
Keywords: Intelligent dialogue system, counseling, further study suidance
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4.3.5 vageunaziiuuTIdeyaiioUssifiuanufisnelalunisldiuszuy thunleseina

5. @0antgluni1sie
Mé’qmﬂﬁﬂms@%%ﬂé’vﬁmiLﬁumumm%gamﬂmaﬂixLﬁuﬂizﬁm%ﬂWWLLazUizLﬁummﬁawdaLLé’a el
JoyanlanniinseiidalTinuieaadalaun Anade (Mean) uagardinuidesuuuinigiu (Standard Deviation)

o

TngldnamilunisilSeuisuaedstasilananinuianela [10] fadl

Aade 4.51 - 5.00 anufiawelasnniige
Aade 351 - 4.50 ANUAINDLN
Aade 2.51 - 3.50 ANuianelalIuna
Aade 1.51 - 2.50 Anuianelation
Aade 1.00 - 1.50 anuitawelatiosiign

6. NAN133RY
6.1 nansAnwdayanisliausnwundnfAneuasnisuuzuun
INMIANYIAMUAUNUTVOIFULUUNTONAUAIUTNBINAZNITUULLUT TIUTINLAZRONLUUTBAIY
aunulineu thunduiinduganenuezianuvesaumunuukeundindulaesdeninal iy 31 9 uazyadaya
Ameuluguuuugudoyauugiadn (Google Sheets) Insuiandugadoyatinuiily 9 s1ems yedeyaanuiin
55 @1913%1 Yaveyaasamtnnelanau 55 518015 YAUeYar1A1T 33 518013 kazyadeyauseiRaunuiduiin
Wieldlunmsuuussiaunszuuaunnlinousanios
6.2 HanIINRINSEUUEUNUIEnaudIRTee
6.2.1 wan1seanuuuan dnenssuszuvaunulinaudInes
anndnenssuszuvaunuldneusaai vz eliduTnwinisfnvinazuuzuuinisdnwise
W INe e uIsug wuslassasiseanidu 3 du e 1) diufineelld (User Interface) Wuweundiadulai
(Line Application) 2) @uszuuaunu1e a3 ey (Intelligent Dialogue System) LLamﬂﬁ'lauﬁ'ag’aizm'N
woundindulauiuyelduuunianis (Line Official Account) H1U Messaging APl UsedIanaAIn 1Ny Lia e
BnsUsEInaNanwIsIINTAmelusunsulaezdenliad (Dialogflow) LﬁaLﬁuﬁqmmuwaq;ﬂ%ﬁaﬁqﬁﬁaﬁwmu
warFeveAIneauIINUINIsVRINLAaLeUaATUR (Google App Script Service) 8atayarnauainiiadn uay
3) daugpuaniuau (Administrator) dan1sdeyasie q lidnesidudeyaniwesilduuuninis deyadseniania

weundndulat Jayarauneuluniiatn w3e wilvarsuiusnisunediu fsgui 1



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY

VOL.4 NO.2 (July — December 2024)

™~

185

I
i i User Interface 1 User
lacaccacsccasnsaaa
I
: v User Interface
|
! Line Application
g g SN F L L R i ———
___________________________ 1 Wessngrel
| @momom e onmen |
X Intelligent ! » Line Official Account
[ e .
| L Dislague System | T webhook
|
: Dialogflow
|
|
: Create + v Webhook  service API Google
I Manage
| Google App Script Service < Sheets
RN SRR P e
__________________________________________ Create _______|Service API
I et 1
| ! _Administrator | Google App Script +
: LINE Devel HTML + JavaScript +
| r -+ int »
! evelope Administrator JSON + Python
\ Manage Seript
g g g g g g g

U 1 anUnenssusyuvaunulineudaaies

6.2.2 HAANSNISWAIUNEIUSTUUEUNUID9a382 (Intelligent Dialogue System)

ieagiudeyannudiamemaielvidUinunisinwiasiuguuinisAinyide uninglde

17U Sud ludrwszuvaunuideaiervesanlnenssuszuutu Wugudeyaiidmaiu/maeuiiviuliluase

Fauuniadaiiolduandeudeyaiulusunsulaezdenival lanadeguil 2

e

w
o |

o

U 2 () YaAnea

U

WeumsnwweUansus laediflenduiionndunissng 9 9w 11 dendu

(@) Yonanueznuvesyliduulaezdenival lnefiyauenuezianunveadaunu 91U 31 4a



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY shy 186
VOL.4 NO.2 (July — December 2024)

I o =3

gadayafigndniiulilulusunsungifiadn sxlinsiuvdeyaranu/mneunungaruduiusues

sUnuuMsnmiuAUSnw e MsLUgLLIeasNTaA AN IANDU UENANNAININLARZNANUTELAN UaZATN

anvazAney AIgUN 3

Ve W e s el
" Hon Aoty - yom
L
s wman Wmau2 non quickren] e o e N R
~ q 1 mwramiiviés { [
mtou
2 DTy l |
gwmmn
1 awrlaunuig { {
dfiviu |
! 4 mnrlafingrsn { l
aesamn i | & mmnarinty | |
Tusilnr l ] JIAVIRMENY SO { |
afadndne 7 BAmnEieua {
amnduy { ] mnlufinewg ( [
wrennduy YuURI UMWY { 1) anmddaning | |
IRuNGUL { 0 aentuunsn { {
PP 2 !

U 3 (n) doyaenyivn S1uiu 55 $19m3 (v) Teyaairaihsnaldney 31U 55 518013

(A) doyauinw §1uau 9 9183 (9) Teyae1As U 33 9183

6.2.3 waawsn1swaunduAndagld (User Interface) lmuuauwaiadulad

Hagnsn1sWmuduAnsien 1 (User Interface) szuuaunuildnaudiaiogiiolid1uinm

& 1

nsAnwmazRuTLLINIANY e WnInedesuiguisud dukeundindulal awnsadnluanndnlunissu

AUSNY AL BULBUNIHIUAI815LAR (QR-Code) AasUN 4

Y

a a v oA Y o o ¢
glh/l q ﬂLLﬂuﬂ?@’]ﬁﬂ@LWBL%WﬁUﬂqﬂiﬂU’]LLagLL‘HZLLU?

~ v & a v [T a 1 v | a o ¢
Wordwduamdnuarasnuivduineedld (User Interface) luneundindulatiisenwuy
lned3uay (Rich Menu) WidAnuazaInlumMsnuAnuvsevedeyainseniy o uazyldanansaisunmsaunuisiu

weundndulatlaganunsanaisvmuvseniuridoyaiidensle dagui 5



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY gyt 187
VOL.4 NO.2 (July — December 2024)

MU raed

R L L R

Rty et

. bt vt
-y .

ATV s s B g o, 0

® L s by

U 5 wansaunusuweundindulal

IS

6.3 nan1susziiuaananalavesgliniseszuy
Tneiuanngudiedesidunquild loun dnseu dnAnw Aguuzuw waze191sd Andonainuseeins

v '

gl 38015y 91101 100 Aw nTudIRan1sUsEEY AlnssRnleAadAnugIuUSsuieuiunue inua
msUszidiu Tnsuvadusenmsluausng q Aspisnem 1

o P v
M13719% 1 Anufisnelavesdldaussuy

dafnu X S.D. AUVNY
AUATIAUAINGDINT
1. anwansavesszuulunmInaudny 4.45 0.74 N
2. Anuaansavessvuulunstiiauedeya 4.65 0.69 wniia
3. Anuanansavesszuulunslrideyafigndeamnzas 4.61 0.74 wniiae
fuaudireuazAuTaLRY
4. anueadluniseenuuuniinge 477 0.58 wniiap
5. udnauessBazBenTiuansuuIen W 4.89 0.45 wniia




JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY by 188

VOL.4 NO.2 (July — December 2024) 35c
danu X S.D. AUNNY

6. Audelumsisunuszuy 4.92 0.37 1niign
dun1suszanaldau

7. anuazadntunsidanussuy 4.89 0.40 1niign

8. AnuSIlunisneuany 4.51 0.75 1niign

9. AnSilunisneuuanInaniiae 4.71 0.64 1niign

Tagnmsu 4.71 0.60 aniign

nansUszifiunnufenslaveueundiatuszuvaununlineusanios e liduinvnsfnwinay
LuzuIMsAnwIre winedesadguisug wui lunmaniidedeeglussduuniign (X = 4.71, 5.0.20.60)
idefansan 9nen1seng q wud anudslumsisunussuy dduedegeadususuusnluseduuindge
(X = 4.92,50.20.37) arwazadnlunsldauszuu faad sgegadusuduiiasssesasunluszduanniign
(X = 4.89, 5.0.=0.40) wazaudnauvesBaziBuniuansuenn stadsgsaadususuiianslussiumniiae

(X = 4.89, 5.D.=0.45)

7. aAUTEHAN1TINY

7.1 91nns@nudeyanisliAusnwuadnAnwinaznisuugiunionsid@nwise vilvifuds
Anudutusyosgunuunsauiunslidusavinasiuruur afeeenundugadoyaiieusnuezionuivosy
aunuuuteundndulaezdonlad uazyndeyadnouluguuvugudeyavugiiain dafuduiindeyauuiuu
Az i a1gendn UinwinaFou aonuil nslifuinisng q egsnsudu aunsatheadeyauaituniam
ssuvaunnldneusanioziil eliauTnwinsfnwiLaziuzuuinsfnwid ouminerdesvdguisud
IiegnsounquuariuszavianIn

7.2 nmsteszuvauninlineuseaisziielirinvnmsinwuasiuzinmsinese uniinende
sdguEsug aliflunslidunwnsnviuazuuzunisinese wuindunmsiivdesmdunisliduiam
wazuuznAnselusULuuSalulR AelviAnnsifiuannmeanslidinwimansnyuasiuzin a1unsa
afuenufiewelalunsudinvinaziuziun@nwide dwaeandesiusnidoves Asiand funs [9] Alvinnis
Feides sruunUavsaaionionslii Ui nvmnstou nsdlifnwaugivivesminendeaiuny Tneszuy
W¥AUERH aLnsaneuRaui M neneulundvs eliAUS nuldudatundnuwaudy 9 deuniiil
ggnefiuse@vsnmuazsingy suianisasieanuiianelaliwnglduinig

7.3 namsUszifiumnuieneloveanguiiogslasnmsiunds danufisnelasgluszdvuiniian
definnsanidusenmsusiazde wuinssduidmwasoanufisnslanniiga 3 Suduusn Téun 1) arudiglumsisy
susguy fenadedu 492 Tussduinniian fdmdesuuinsgiu 037 2) anuazmnlunisldanuszuy

= a Y d‘ A = o a al'
daaagdu 4.89 &Luﬁzﬂ‘ull']ﬂ‘l/]qﬂ NeIULU YAUVUNIRNTZTU 0.40 3) ANUTALAUVDITIYALLDYAVILENIUUIDATN

firnadedu 4.89 Tusgduunniige Hdudesuuinnsgiu 0.45 lneragdidedmesiunenaluwiazUssiiunail



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY shy 189
VOL.4 NO.2 (July — December 2024)

1) aAnudelumsiiunuszuy WesnssuvaunnlinoudaaiosiielimuInwnisinvinasiuziuin1sing
sio Imsoenuuudermuaununosuuazdnuzdilvgldnu Jeilvgldaunsaldnulfuiuiiiuduindedld
vukeunatadulad 2) anuazainlunisléauszuu 1 ssdeszvvaununldneusaaioy viaruey vy
woundindulatfadulusunsuaumneenfouvesusamalneluiagtuyiliifesildnuiufioutannsaldauls
viudt 3) mudalauvessieazideaiiuansuurenm esangldansnsausuivasunisuansrauuasnmaudna
gUnsaligldldouey linendubewunte dnuard wunddnys vienuanuveudus damsusuasunis
farluneundinduladasvilinisuanmadsulunuiiflfszyld Swaenndoatummidores mad waudu ua
Atz [8] ldviimsideiies mawauueundindumuonilensuteasduifvafulinmadansuwd fansald
mnufuazdoyaiietutnmadanisuwmdldiduegred Wulusunsuaunnsaluidfiduaiousunuindn
guawiianunsadanadndiiedrfumsufoanuesinmadanmsunngluyastain-19 Tdulldega5a015

Yudesuldmuanudesmsvesldanu adeanuitenelalvigly

8. JaLauaLuL

v
o

8.1 Torausuurlunsidunssil Ae msfifguanesuiuussdoyanisuusuur Widmmudutlagduniodesles
ludausazanuinlaenss Waudesealiuduraranuinannsolavanawiinaues ilefsgagaulaldinniy

8.2 wumslumsiaunsie Ao iindosmsmsseunusussuUaunTUsLNNEY 9 WU iaye ude s
v duled Wafsdmuinsdanisszuvaunundalud@ielfaunsuimsdanisteyaniugunsallsvarnnas

a

837U asnsyuuudadeufanssuluuiuiiondsludaldnuiduaunin



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY shy
VOL.4 NO.2 (July — December 2024)

JSCl 190

LONEN581999

S. Banterngsuk, Counseling, 1st ed. Chiang Mai: Faculty of Education, Chiang Mai University, 1999.
S. Patel, "Top 12 Chatbots trends and statistics to follow in 2022," [Onlinel. Available:
https://www.revechat.com/blog/chatbots-trends-stats. [Accessed: May 15, 2023].

Webometrics, "Thailand: Ranking web of Universities," [Online]. Available: https://www.
webometrics.info/en/Asia/Thailand. [Accessed: July 14, 2024].

Buriram Rajabhat University, "History of Buriram Rajabhat University," [Online]. Available:
https://www.bru.ac.th/history-th. [Accessed: May 15, 2023].

D. Jurafsky and J. H. Martin, Speech and Language Processing: An Introduction to Natural Language
Processing, Computational Linguistics, and Speech Recognition, Prentice Hall, 2023.

K. Tancharoenrat, "Chatbot," [Online]. Available: https://blog.skooldio.com/what-is-chatbot.
[Accessed: May 15, 2023].

P. Kamtham and P. Boonsanong, "Chatbot for health information services," in Proc. 4th National
Research Conference, Chandrakasem Rajabhat University, 2021, pp. 39-44.

D. Saenman, S. Udomsuk, L. Rachatamngul, T. Siritan, P. Sahaisuk, and S. Chulsamlee, "Development
of a chatbot application to answer questions about medical technologists," in National Conference,
Rangsit University, Apr. 30, 2021, pp. 65-67.

P. Chantra, Intelligent Chatbot System for Academic Counseling: A Case Study of the Faculty of
Information Technology, Sripatum University, Bangkok: Faculty of Information Technology,
Sripatum University, 2021.

B. Srisaat, Introduction to Research, 9th ed. Bangkok: Suweiriyasarn, 2013.



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

85a 191

nsiaNUasanuNIsAneIANIRsaEsudmsun s suilaaldinadugu
309 Tsunsu Scratch vasinGeussivtulszoudnuii 4
THE DEVELOPMENT OF AN AUGMENTED REALITY EDUCATIONAL BOARD GAME
FOR GAME-BASED LEARNING ON THE TOPIC OF THE SCRATCH PROGRAM
FOR 4 TH - GRADE ELEMENTARY SCHOOL STUDENTS.

Tundnd LRusAdnAlann'* way algsnn asdd?

Nantarat Kiattisaksopon'! and Nattarika Songsang®

T enAENNINDIFANY) ANZATANERNS UNTINEIRE 1YYt

Computer education major, Faculty of education, Phuket Rajabhat University?

Corresponding author email: nantarat@pkru.ac.th?, nattarika3274@gmail.com?

Received: November 6, 2024
Revised: December 6, 2024
Accepted: December 11, 2024

unAnge
meifatiilfigausvasdl) Wemuivesainumsfinuanuaiadsy dwiuniaouilneldinandugiu
309 Waunsy Scratch vosinEoussfutulssufinudd 4 2) ilevussavBnmuasuoianunisinyiauade
wafu dmfuniafouilasldinudugiu 1§ eslusunsy Scatch veadmifsusedutulszoudnwd i g
3) ileFeuifisunadugrdminisSeuresindusenineulasnd Wisueue sanun1sAin v A A5 Basy
dnsumaidouslneldinuug Fes Tusunsu Scratch vastiniFoussiutulssoufinun®il 4 4) ilenweuits
weolavestinuiifomslfuesanuns@nunanuasaaiu dmsunisBeuslaeldinndugiu 5es Tusunsu Scratch
vosiniFeutudszandinudil 4 ndushedhs fe TnBsutulszaudnun® 4 Tsadoutuasss suneidies Tantn
Qfin $1uu dniFeu 31 au wntesledlilun1side Tdun vesmnumsAnmanuaiaesy o lUsunsu Scratch
wuunageUianadunsvnanisiSeu Bos Tusunsu Scratch lumsianadugvsneunasvdaiou uay wwudsziu
anuiinela ngldadfnmmenadonardrudsauumasgiuuayaadinaaou (ttest) LUU dependent

HAN1TITENUTI 1) nansuseiiiuamun ndeuesanun1sfinwianuasuaty vesneutulszaufnw

'
=]

W 4 Mnlismnliaiaie X =4.93 FalnunmlaerimeglussAuiniign 2) vasanun1sAnyiANITLasy

a
o

dwmsuniseuslaeldinudugiu Fos Wsunsu Scratch veviniSoussiudulszoufinudi 4 Taediussdnsaan
81.7/86.1 3) HadNgNsMIIN13R8U 1383 LUSWNTU Scratch YotinSeutuUszauAnw U9 4 UniTe ulinadug vignens
Sewivivennisiuingand ndslduesanunis@nwenuaiuaiy nuifirzuuuedendsseudu 13.74 gand

ATLUUNDULSIUAD 6.94 4) aAnuianalavaainSsundslduasanun1sAnwALaswasy 1509 WUSKASY Scratch

agluszAuuniign X =4.63 1l eNasundunedeninssuneunvuusadudauiianelagean 3 duduusn


mailto:Chutima.p@pkru.ac.th2

JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
VOL.4 NO.2 (July — December 2024)

850 192

fa vasanudauitaulanazfiage ( X =4.90) s8sasun Ae anaunlunmsifou (X =4.87) uagldanuiinuiy

Y 9

PHRINANINWUDSALNUS DA (X =4.84)

AdAny: vosanunsiny, anuesaasy, nsseuileeldinadugiy, Tusunsu Scratch

Abstract

This research aims to: 1) Develop an augmented reality educational board game for game-based
learning on the topic of Scratch programming for 4th-grade elementary school students.2) Evaluate the
efficiency of the augmented reality educational board game for game-based learning on Scratch
programming for 4th-grade elementary school students. 3) Compare the learning achievement of students
before and after using the augmented reality educational board game for game-based learning on Scratch
programming for 4th-grade elementary school students. 4) Study the satisfaction of students towards — the
use of the augmented reality educational board game for game-based learning on Scratch programming for
4th-grade elementary school students. The sample group consisted of 31 4th-grade students from Ban
Chalong School, Mueang District, Phuket Province. The research instrumentsincluded the augmented reality
educational board game on Scratch programming, a pre-test and post-test to measure learning achievement
on Scratch programming, and a satisfaction survey. Statistical analysis was conducted using mean, standard
deviation, and dependent t-tests.

The research findings revealed that:1) The quality evaluation of the augmented reality educational
board game for 4th-grade students, conducted by experts, had an average score of X=4.93, indicating an
overall quality at the highest level. 2) The augmented reality educational board game for game-based
learning on the topic of Scratch programming for 4th-grade students demonstrated an efficiency ratio of
81.7/86.1. 3) The learning achievement of 4th-grade students in Scratch programming improved significantly
after using the augmented reality educational board game. The average post-test score was 13.74, which
was higher than the pre-test score of 6.94. 4) The students’ satisfaction with ~ the augmented reality
educational board game on Scratch programming was at the highest level, with  an average score of X=
4.63. The top three aspects of satisfaction, based on student responses, were: the board game being
interestingand engaging (X = 4.90), the enjoyment experienced during learning (X = 4.87), and the increased

knowledge gained after studying through the board game (X= 4.84).

Keywords: board game, Augmented Reality, game-based learning, Scratch program
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Y

v
o o

4.3 JunpuMIANiun13Y
nsaLIUe AL nwiAImas aasudwmiunisifouslaeldinudugiuiios Tusunsu
Scratch vosinGousziuiulszaninuiti 4 ifeldsuiunismutunounes ADDIE Model 34l 5 Sunou Ao
4.3.1 A1 (Analysis)
1) Besgrnazdnu g lunsdnnisiseunsaeu LagiaseiaufeInveise

lunsiseus

v
o Ao '

2) Anwuardasient W1RsFIUNSISEuSLariianguansEnsseud e AansLay
welulad Anwuilom e muaingussasdniadouivouiunveaiem Anwuuifa ngud vénnsnnienans
#31 wazanAdefiieades ieldidunumdunsaiavesainumsinmanueaeiy

4.3.2 N1599n4kUU (Design)

1) sonuuuiifemuneu Ty fvuatagusrasdnmadoudliaonadostuinsgiuuas

fiavemdngasinesddusazaguidomundou Iidemgiuiom nimaeuemugniouadifduugii

Tunsusudganile
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2) sonuuvdsuazianssunisiiounsasu AuuaguuuuAnssunsEeunsasudiaen
Sutuinguarasniadoudmunasgusasiiinemdngns uasuiunvesiiou

3) pEnLUUUaSANUNSANT AN wESY Tnesiwazdavnanasuasa (Storyboard)
vesanuNsAnwAIRTLasy 1309 Tsunsu Scratch dmsuinidoussiutussadnu®i 4 madensuuuy
wazvwInvesisnes eenuwuuluaa 3 37 Mlusunsuwaum (Canva) Tun1seenuuuiiomuazesnuuuluing 3 39
Tnglslusunsu AR Manager

4.3.3 N13WwU (Development)

;ﬁ%’aﬁﬁa;&aﬁlﬁmﬂ%umaumﬁmwﬁmfam‘U‘wﬁau wavoonwuuiadunswauduuesn
inunsAnwIANuataaiy 3o TUsunsy Saatch wazi Wiidewgy 3 vilu Yssiliuauniwsunisesnuuuie
wazduiomuasuedmny

1) WavesainumsAnwianuaiaaiy dmsuninsouslagldinudugiubes
TUsunsu Scratch vosinBeussiudulsyaudnudit 4 Tneldlusunsusing q fail Tsunsuuaua (Canva) deldly
NMSDONUUUUBSALNNLAZAISAAININANN 9 TUSIASH armanager @usuasianalulad AR waglalusinsu V-player
d1m5uawnu AR Code

- -

UM 1 msasramalulad AR laglusinsy armanager

2) avrdeuguN Y ssiveianun sAnmaNnuITuatudmiunnseulaglding
\Jugu 130 TUsunsu Scratch vosiniouszdudutszondnundi 4 lnsiauorensfild sswazenansddme
ilonsaaeunnugndeanzay emluuiulsudly uddnhllgidomysumaluladnisinm 3 vty
Araeuunnveaaiedle Tnglduuuuszidiunuanussuosanumsinvanusiadiy dmfunisBouslaely
wnadugiu 13es Waunsu Scratch vestiniSeusziuiulszoufinui 4
3) Waniasesdie Tninvelasnsadauuneaeuianadugvdmenisdeu lunsadis
wuunageuTanadugvisvenindou meideldsniuns duioluld
- Anvuilonn wonansfiAadostu iFes Tusunsu Scratch Lletinadwuunaaoy
Sanadugrismain1siey
- Ainwaausrasdueauunnaaune Uit uLar I Ts unTe TanadunvdmaniaiFeu
- AATIEgaUsTadn Tnoudsdiumuenudfyveaidenioasswuunaaeuls

AsauAguLilon 1309 Tsunsu Scratch WWewiuasidulonvesszaudulszaudnumnin 4
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- silunisasnuunedey Wuusdy viadenaeu 4 duden lavadalinseungy
Wil e 13ea Tusunsy Scratch mm‘fuﬁmwmaauLauaﬁiarﬁm’?lmsmzyﬁfmau 3 911U AR 9N TIT0T
LUUMAADU (M1A1 100) F1AT1EsmIAIAY 810418 (P) ANEIu9TILuN (D) wazA1ALL osfuveadedey
Apomuunpaeuiiiuendedaud 0.20 - 0.80 uazAIBSILITLNGILG 0.20 — 1.00 [5] S1uastun 20 T
wazAamAe L osuv e uunage UianadugnInan1ndou Tneligas KR-20 vesqines udndu [22]
watu fduviifu 0.83 dud uuumageureudeu (Pre-test) lunuuneaeudonnou ¥ila 4 fuden $1uau 20
to Faegiouunizoutazilulifungudiedns iodunmussansnmuosuniiou wuunaaeundaieu (Post-
test) Wunuunaaaudenneu viin 4 Fuden S 20 9o Fuhluiduuvunaaeuitlinageu ndmindniFeuld
Boudomitouauds Insasilulivnassiunguiaegns tieldmummdssavinmaesuesanuwandisuiioy
wadunvisTInIsSeuresinGeu

1) a$rauvuissduanuiavelaifidevesainunisAnmanuiuaiueiesdiofaa a1y
fmelafidunousduiuns il

- Ainwmgud] tonas wagauAdeiAstestunisaisuuiaanuiianel

- huwAnnmsAnymgud lenansuazAde A ademnianuuaeunue
waneladuninsdruuszdiuai (Rating Scale) 4 annuadiaziuwdy 5 s2fU a1u3svesaiasy (23] Uszneu
¢e Reelanniign faelann faelavunans Relatos uasfianelatesiian s1um 10 4o Taedidom
aseuAquALItuAIanelasusng q uarlifideiigdmou 3 viu ensnaeuaugniismasnauady
winnzaulag el 10C

5) afanuulszifiununnue fanunisAnwanuTiaaiudmuideauny

Aidglamliunisafauvudssifiuaunn fe Anwiuayiinsieiinasgiunisiseus
ft¥n wamdlevnides Tunsu Scratch dwutiniFoutulssanfnu®il 4 sumdngasununatsnisinwtuiugi
WNANT1Y 2551 @UUUTUUTE Wnsdins 1y 2560) wazfAnwiienans nannis BnsasiuwuuUssiiununmyesuese
nuuazinaluladaruatauaiy nsmsusadununmusiainunisdneinnuaiaadu i e lusunsu Scatch
dusuinGeutulseondnudi 4 IWH e migasasuaugnios anumnzauveuaiesiie wagUuuge
whlaauAUmEIZaY

4.3.4 nm5ulUlY (Implementation)

1) manasedldfuinSeuuneyanaiilalindguseswuasdillldFeudomiindou
$1unu 6 au FadudnBeuiin Uunarsuazseu tedunanginsalurneSsuudufinngAnssmesinFeui
Tteasdovidoliidlalunslévefanunisfnuanueiaaiy dwiunsdouilasliinudugn Fos Tsunsu
Scratch esindsusyiusuUszandnu i ¢ eghdlsuavaeunuanudndiuedyminuluwashisnssunis

o

Sous fidenudeunnsetazuiulswnily
2) nmaneassldivinfeusionguidnuazdslilizsudemduneou §1uiu 9 au
nlndiAssiunquiiegease Fainseuning iunatuazesu lagiivesanunisinyAuaseasy umnaesld

Wiedunanginssuuazasuatuanudniunsedgminuluvayiinssunsdeus
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3) nmsneaadldiuinEeu 91w 31 au AlndlAssiunauiiegease dnseastinitey

e Yunanauazeeu lasthuesanunisnwanuasuasy dmsuniseuslagldnulugiu Fee WWsunsy

Y
Y o Avaw o

Scratch stinieusziutuUszandnudn 4 Wldlunsdanissews Meddidevhnisifivesuuussnihasounas

ALLUUMABSEY WIBUNIALLUNLAIUINMNUTLANTNINYBIUBSANUNISANYI ANUIIAETY 1589 WUSHATY Scratch

dufuiniseutulseaud@nunUa 4 aunee 80/80

o
v o = =

4) nsnaasdldaseiuinisaunguiiegns 31 au WudniSeussaudulszaudnel 4
T5938ut1uRa04 ﬁqﬁ’mé’wﬂmmmmﬁuﬁmﬁﬁﬂmﬂizmuﬁﬂmqﬁm TnoifunisihvesanunsdneinnuasLasy
dnsumaidoulngldinudugiu 3es Tsunsu Scratch vestiniSoussiutulszoufinw®i 4 Wldlumsdanis
Seusluaniunisalas
4.3.5 nMsUsziliuna (Evaluation)
Uszdiunansdnnisdanisiseuslagvatanunisfinmanuasaasudmiunisteuilag
T#inanfugu 3ee Tsunsu Scratch vasfniSeussiuiuyszoufinundi 4 TnowSouifisunadugvismanisisou

YN UNDULATIR LB U

5. adanldlun1sie
el FanAlunsidols ldun fovay Auade dnidoauuinnsgiu wasi3euiiisuAada (Dependent
t-test) Inemadildiiouiunaminisusediu dil
ANRAYLYINAY 4.51 — 5.00 MUNEANLN izﬁumﬂﬁqm
Anadewiiu 3.51 - 4.50 weANuI sEduIn
Anadewiiy 2,51 - 3.50 meANud sEuUIunans
Anadewiiu 1.51 - 2.50 weanui sedutios

AlLRdEINY 1.01 - 1.50 vianganud seautiaeiign

6. NAN1TIY
6.1 WauvesanunsAnwanuasuasudmivnisseuslaeldinuidugiu 139 TUsunsu Scratch

YIS UTEAUT UUSEaUAN BTN 4 TAWRHUINILNTEBNLUU 3 U280 UAe 1) sanwuutidaviumssuli

v
v Ao

#0AARBINUNINTIIUALAITIAvRMENgRS FaLSednulazasilomunisey 2) saniuudouazfianssunisiseu
n1sdeu AMmuATULUUAINTINNSSBUNSaouNdeniuiuTngUszasinsouimuinsgukasidinvemanass
WaEUTUNTDIRLIEU kAL 3) DBNLUVUBTANNNISANYIAINITLATH LAy s1auasdnvinanai uesa (Storyboard)

vasanuMfnwmanuasuasy laedl 6 asdusenau laun 1) vasauny 1399 Tsunsu Scratch 2) Ynsanug 3)

'
a [ d

Unsvivine 4) Unsidedan 5) duau 6) ws oy awnini 1 Wauuliaenadeemuasenisieusineimans

v
v o

e malulag (Gnean1sAin) sedutulszaufnuidn 4 uaglifidesymuiilemasiaasy Lagyiuaun

AATIEIMANTBIUDTANNLA AN 1
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M5 1 WaNITUTHIUANAINYBIVBIANUNTANE AR 1389 TUsUNTY Scratch dwsunisiseuslaglying

WugruvesdniSeutudszaudnendi 4

5181511 5UsELEU x S.D. SZRU
ALATN
1. lemaennnesiunanisiseu; 500 | 000 | wndige
2. Amugniesauysaiveiiom 500 | 000 | wndign
3. amuanzaslunisiadidureaden 4.66 | 057 Wniian
a. eydimnauluiilenn 500 | 000 | wndiga
5. ANuvEnzaNvesgUiuunsiLaue 500 | 000 | aniign
6. anuiaulalumsiiaue 500 | 000 | wmnfign
7. AMVBNZANYDINMN 500 | 000 | w:nfige
8. Amunzauvemadeniisnuiuasiiunds 500 | 000 | wndign

9. AnumInzaNNsdentdveLuUiIEnyYs 433 | 0.57 1N
10. ANIMINEANYBILUUAIBN YT 500 | 0.00 wniign
11, uniSgudanuiadlaanansofgadiseuluniansous 500 | 000 [ wnfige
12. mMssenkuuAINsILAE U suaIN I UTIY TngUszasATifel 500 | 0.00 Wniiga
13. AMIUVINEANYRILUUNARBU/LUURNRlulsagmiten1sSe w3 500 | 000 | wndign
14, dhuusznaudu o wu nihgdavih Tawanysel 500 | 000 | wndign
15, undsusinnaiaulamngaufiashluldnisianisidsumsaou /nouns 500 | 000 | wndiga

ilomsisousle

57 493 | 006 | wniign

NNAINA 1 HansUsEEiuAAMYesUsELTuUBsANUNITANBIANITHAESY 1589 TUsINTY Scratch

dmsunisiseuilasldinudugivvesiniSeutulszandnwidi 4 Tnef G 3 U WUl AaA IR

nseenkuuvesany Ineswmeglusyivunian (X 4.93, S.D =0.06)
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SCRATCH

AT 2 LEASUBSALNUNISANYIANUISHESY 1389 WUSWASH Scratch vastiniSeu Fulszaudnwn 4

6.2 UsgAninmuesuesmnunisanuanuasaasy dmsunsseudlegldinudugiu Gedusunsy
Scratch YosinLSBUTYAIUTUUTYOURNYTN 4

A19197 2 nan13TATIERUsEENS Mnvesvesanun s AnwAnues wasy dmsumsiSeulaeldinulugiu

1509lUSWASY Scratch vpaniSsutuUsEaNANWIUN 4 (N=31 Aw)

UsZANSAINN IZUIUNS ATWULLAY AZLULLAAY ORGH sEAUANUTEANNS AN
UsgaNTAINATZTUIUANT (E1) 20 8.17 40.85
E1/E2
a - v s 81.77/86.12
YseansnnnNaans (E2) 20 13.74 65

NA15191 2 wan1siaTeiusedniainiagldvesanunis@nelidudnieuna uddagns
g = | lﬂl a v L4 LY I3 o ' 1Y lﬂ. a a
FulszaudnunUn 4 lsalvuduaaes dmiagin 91w 31 au wui AdeuavvednzuuuaisUseavaninee s
Ns¥UIUNIs(ED) dAwindu 81.77 uazanSosarveslsz@vionmuamadns (E2) fawiiu 86.12 asulddtuesany

nafnwanussuaiy dmsunsdeusieeldinundugiu Sedusunsy Scratch vostinFeutulszaudnu Ui 4

' v
v v o =

ATy TUszansA WA aeifiAvun

Y
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6.3 LUSBUIIB UNAFLAVBVNINI ST UTOINLTEU NOULATNAASHUAIBUDSANNNITANHIAITUDTILE T

dmsuniaeuslagldinudugiu e WWsunsu Scratch vewinSoussiuiulszaudinunii 4

M99 3 Wan1sUTBULTIBUNAdNNENI9NISISEUEeY TUsuAs Scratch vasdniautulszaudnunli 4 Aau

waznaaseulaglduasanunsAnwANLaswEsSy

AZUY ASLUUTIN x S.D. t Sig.(1-tailed)
Aausyu 507 6.94 1.74

— 23.99* 0.00%*
naaseu 534 13.74 3.27

o w o

** genludANIEnANSEAU .05

o

NATNN 3 HANITUTHUTIBUNAFUOVIENNITHTE U0 LUSKNTY Scratch vasinissutulszaudnunl

'
a

7 4 ApukarvaassulagliUasSANNAISANYIANUITHESU U ATLULNBWS YU UALRAMINGU 6.94 LavAzLUY
nauseu ddnafewiiu 13.74 Ferzluuvaussuginineusey wagilalUSeuiigus t wud t dewvindu 23.99

o o

nuwadugnsnienisiseuvesinseundussugnineutsueg1silte gy nisadanssiu .05

o

6.4 HANTTAIUNINBLIVBITN S IUN LRDUDIALNUNITANWIAINUATAETU L5 89 USWASY Scratch U84

tnEeutulszanfnwdn 4 dwmsuniseuslagldinudugu

AN 4 WANNTIATIZVANUNIND 13V NLSEUNTADUDIANNAISANYIANNISLESY 1589 LUswnsy Scratch

vostindeutulsyanfnuni 4 dmsunisieuiieeldnundugi

F1emsUssiiiy X S.D. wlawa
1 vesanuiianuuiaula uarfnala 4.90 0.30 1nign
2 msuvaiomdmaulsiduay 4.65 0.48 1nilgn
3 iemdedenisvhanudila 4.48 0.50 1N
4 fenwitaaugulade 4.65 0.48 1niign
5 msldnuueiang Neuazazain 4.52 0.50 1niign
6 FAnaunlunisieu 4.87 0.34 1nign
7 vlinduansoon nddadulanndy 4.39 0.49 N
g8 nunmsdnuaelidlaludeonuniu 4.68 0.47 1nitgn
9 awnsaruaiAneUlimYnUe 4.42 0.50 un
10 vhuldeudiistundsnnyrihuuedanudod 4.84 0.37 1nlgn
suHaNsUsEIEu 4.63 0.11 1niign

NNA1997 4 wudh dniseusinnuiiselasienislduesainunisinyainuitaaiy See Tsunsu Scratch
lunnsineyluseauniniign (X=4.63) e asandusiedeninfounsuuvuusaduianuiionelagean
3 gufunsn Ae vesatnuiauutaula wazisgala (X= 4.90) se9aun Ae anaunlunisifou (X=4.87)

wagldrnuiiindundanndnuriuvesaninestl (X= 4.84)
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AN 3 LAAINNSITUBSANNAISANIANNISBHESY 1599 LUSWASYU Scratch vasdnBaudtulssaudnwia 4

7. 9AUTEHANTTIY
7.1 MsimwvesanunsAnmenuaiuasy dmsunmsdeuileeldinundugiu See Wsunsu Scratch
veuiniFeusEAuTuUsEaNAnwUN 4 21nn1sUssiiunuAMUBIUE SANUNITANYIAINAT UESY 1509 TUshNTY

Scratch lagfldewgy nan1sUsziliuiinunmegluseivinnign eililesnnluduneunisiauivesainiluassdl

a

Adeldnaunuaine wasiaunegaduiuneu uazlddnunguijiiiendeaiunsinulnedalasiadranisesnuuy

UasanuALFULUY ADDIE Model 4 5 Tumau ielilduniseuiniinunin Tngisuaaud 1.3A51e9 (Analysis)

AnwiAnudesnisiiebiininzauivuiunvesllioulaediaseiiou inseiidsunsouliaenndesiu

I3 =

MOUIEAANISISEUS 2.00NUUU (Design) Baniuulilomuniiey sankuuundiiuies (Story board) vesuasn

e

na dadduanuduiusuesuesany wazfanssusneqingauiuuiunvesdisey 3.13MWaw (Development)
onldiedodiolumsimunfivmnzay wulusunsuianld uasimuiiesesdeiiomamuamussanunisne
anuasuasulaegidorv1ey d.mnasdld (Implementation) lunaasdddiungudaeta 5.015Uszifiuna
(Evaluation) UszifiunaifiomuszAvsnmvesuasmnunisin uazilfeuifisunadugrimenisSeuvesiniSeu
founazndaSou FemnnszuIunsiangn aonadesiunuifoves anans eases [24 ] 3es MIwiaUIFULUY
unmSuuL TABLET PC Sandumsiseuflaslddamdugiu @ alddnidunisidese ADDIE Model vinlsnns
fudumseng o Wududuneuiidaiou

7.2 MINNsANIkaEUTEAEA MYasv et saInuNAnwIA Ut At ud miun st uslae lding

vJugu S edlusunsu Scratch veswnisouszauduuszaudnwdi 4 1fuduneuniuguuuu ADDIE Model

'
a

pufinanndreiu Fanszuammslunamussansamduasdnszuumslifidomgaseaeuduidenuasd
Ussiumnunssesiomiilmuminzannioli dsufiuamudetuihdenudetuniold avndeudiugide
fruni1seonuuulaszUsziiudnunzresdo Wu ddnws nm awiad sulvd nsafin Aslddaneg wazm
Uszavisam Tne¥aanmadugvininiseuresnguiiegns namsiesgiseaninmnui afesazesnsuu
WAgUszAvBnnveansEuIunSEL) TRty 81.77 wazAforarvessvAninnvewadns (£2) fawvifu

86.12 vhliuszdnSamaesesvesanunsAnwianuasuasudmsuniaseuilaeldinudug Sealusunsy

v
LYY

Scratch ¥ 8usEAUTUUSEaUAN®IUN 4 F9iUTLENS M weuLnauein nnvualy As 80/80 3 9d@anAdaariu

a

NIV B33AAEE UIAINTal [25] 1399 N150BNKULUDSANNNITANYT 1509 2WEe55uv1A dmsutiniFeuty

[ s a

Uszaufnwdi 6 lagadfeillianuddyiunsesnuuuveianunisfinw Failugnssumnsmyssdnsain

17
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= a a [ =

i elilFuasatnunisAnunfifiussansamuasmnzaudvuunvesiFou Todunaiinuaindieisauise
fiieatestuvetainutiu wuh vesanuannntsaiuaiuntsuilulsduiifoonuuuinude snisgiauld
Bousldesnamannvans Sniadmgliiauldtulsraunsallansiuasnszduniadoud dumsadieuftn was
gaipadauduiusvaziauny

= v

7.3 Nan13UTeULTIB UNAFU NN B UV BN TEUNDUKAT S AT UAIBUBSALNNNITAN B1AIIU AT

a

wsudmsunsiseuilaeldinulugiu Ses TWsunsu Scratch vesiniFoussiudussaudnwin 4 dnadugnd

aaa [

manisisuvestniieundai sugsndneuIouesfitudAynieaian sz 05 §saoandasiuauidoves
nssaunsal Mngss (6] 13 eensmvesatnumsdnwiansdua’uaiudmsunisiouslaeldinaundugiu
WieduaSunadunyininisdeu Fesununs sefutudszaudnudil 3 Tnemuiouandidiuinsiauivesn
inslluedsiatsnnualalisudisouldifuosned annsadudentsaoufiviliiFouldidnsulunndouiuasy
VLm"%’ummﬁLﬁmnﬂéﬁu MnuamsIsuiisunadugrmenisFeununadugrisynansidouvesinifoundasoug
nInowsEY

7.4 anuianelaveninidsundauisudlsvedainun1sfnvauaiaaiu iies Tusunsu Scratch
vesnSoutulszaudnudil 4 mnnanmsienegienuiimels slimsuiinseuiieufimeladenislduedn
LNNANSAN YIRS ALESH 13 09 TUsUATY Scratch Tunmsauegluseduanniign annsdannnsalaeuiield

v a

sdwvumsiseulaslduesainunmsfnwanuaiaasy dnissuaslianuaulavasddiusuduianssunsiou

& 1Y '
L =

nsaeu intu Taswadimanyinlidnnissulnadugvsinog Jwenndosfunuideves ves nesaunsal nm
059 [6] Bosmsiannveianunsinvanuiuataadudiviunistoulaeliinuduguiedaaiunadug v’
yansideu Fesnunwns seiudulszaudnwdi 3 AinGsudenuimelademaFoudeglussduuinian
Fafleiade 4.85 uazanAduvesessalasus Usansal [25] 1309 nseenuuuUeianuNIAnY Senadssuud
dmsu dnifeudulseondnundi 6 anuitanelavestiniFeundumaasseglusziuaniigaluyndu wagnadugnd
mansBeuresindeudulszaufnudi 6 Fes dssauni ndadeuilneldvesanumsinugeniideudou
ylfuinsiuedanumsfinnenusuaiusnldveduaiunisfoudvesfidouldaitu fiFoulimmwaulalunis
Bou fdwsmiuianssunsSeunisaou waeilenuanudlaludomunGounndaty wuinaufioelaly

v

N9138Y LazdwalilinadugsninisseuinvunIun

8. TaLauauuy
8.1 Terausuuziiiansiifeluldusslovy
8.1.1 faoumsiimuimadsinemsdeuiuazmaluladnisfnw Jsagiliuedainunisinwianuais
AT uTinunn YssdnEnm uasmngaufuusunesiounnddu
8.1.2 {{@euAdsiinIseontuLURs AL MIANAMILAT uaS AT AsIuRLNSYILeE 19 LB san
dlemumidusosaenadostuinguszasdnisteu’ suluisiesiievenseninlusUuuuveimnunmsinu A
Fuaiuiriufosdnssuunmaauiitanu welddniFeuamnsovhanudilatudomunieuldietu wavayn

Mawl3guNTUAIY

8.1.3 fapuannsaiugliuunsiausewmaiiansiauinanvate iivewiinwsdlavesisou Natinvueg

AullemuniseuiayingUssasanisiseus Tadausunvesisoume
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8.2 JaLauaLuzLiion1IseAswall

v
v o A

8.2.1 avsAnwnsldnuveianunsnyanussaasulunguinisoussdutudue viernegiuaneng

A L aUssidiuaumagay kazuszdnsanvesnisldueiainunsd nwiauataaiulung uiseuniany

nannangy

8.2.2 msnmanudululalunisihvesanuns@inweussaasuldysannstiunguansenissous

WU ARRANERS Ieeans visedun iedaasunsteuiuuysanng
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Abstract

This research aims to determine how market culture affects dynamic capability and firm
performance. A total of 440 respondents, comprising experts and higher education students in technology
and innovation fields in Thailand, were surveyed using a mixed-method approach, including qualitative in-
depth interviews and quantitative multiple regression analysis. The study extends the work of Khianmeesuk
et al. [1] by confirming the positive effect of market culture on dynamic capability and firm performance.
Additionally, it examines the conceptual framework proposed by Suthiapa et al. [2] in the context of
Thailand's technology and innovation sectors. The results reveal that market culture significantly influences
dynamic capability, specifically seizing abilities and transforming abilities, with R? = 0.80, standard error =
0.03, F =245 (p < 0.001), and Durbin-Watson = 1.95. Furthermore, market culture and dynamic capability
directly influence firm performance by 89% and 80%, with R?=0.83and R?=0.75, respectively. Qualitative
results from expert interview method supported the quantitative findings from in-depth insights that market
culture significantly influences both dynamic capability and firm performance from the abilities of
adaptability and innovation, technology integration, and external focus on market conditions. These findings
confirm the earlier exploration by Khianmeesuk et al. [1] and align with the conceptual framework of
Suthiapa et al. [2], suggesting that developing a market culture can enhance dynamic capability and firm

performance.

Keywords: Dynamic Capability, Firm Performance, Market Culture, Organizational Culture, Technology and

Innovation.
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1. Introduction

The COVID-19 pandemic has drastically transformed human society, introducing a VUCA (Volatility,
Uncertainty, Complexity, and Ambiguity) environment [3]. Organizations now face unprecedented
challenges resulting from volatile and uncertain market conditions. Dynamic capability has emerged as a
crucial strategy for businesses to navigate these turbulent times by leveraging organizational agility to survive
in rapidly changing and unstable environments [4]. To confront the VUCA situation, dynamic capability is
essential for new product development and market positioning strategies [5].

Before the COVID-19 era, market culture emphasized competitiveness, results, and achieving
organizational targets, focusing on market share and customer satisfaction [27]. Organizations operated in
relatively stable environments where strategic planning and execution followed predictable patterns [38].
However, the pandemic has significantly shifted organizational priorities and operations. Post-COVID-19,
market culture has evolved to emphasize adaptability, digital transformation, and resilience [7].
Organizations are now required to be more agile, innovative, and responsive to rapidly changing market
demands [8], [9]. The integration of advanced technologies such as artificial intellicence, big data analytics,
and cloud computing has become imperative for organizations aiming to maintain a competitive edge [10],
[34]. This shift necessitates a reevaluation of traditional market culture practices to incorporate
technological advancements and foster dynamic capabilities [33].

The pandemic has affected the global economy, causing significant downturns in international
business [6]. It has also altered societal behaviors, necessitating social distancing and remote work. These
changes have accelerated the development of technologies such as social media, mobile applications, data
analytics, and cloud-based solutions to support new lifestyles and business models [7]. Firms are thus
required to develop their digital capabilities to meet customer demands in a complex and transforming
business environment [8], [9]. This transformation underscores the importance of market culture in guiding
organizations through technological integration and innovation [30].

Information Technology (IT) has become a fundamental resource for enhancing firms' dynamic
capabilities, aiming for adaptability, innovativeness, and digital transformation [10]. Digital technologies are
now integral in industries like automotive, electronics, and commerce, driving decision-making and value
creation in production systems [11], [12]. Barney et al. [13] emphasized that leveraging basic organizational
resources for dynamic capability is key to achieving competitive advantage. These resources can be
developed through organizational purposes, people capability, and processes [14]. The alignment of market
culture with technological advancements facilitates the development of dynamic capabilities necessary for
success in the digital age [17].

Adaptability is crucial for maintaining a competitive edge in today's rapidly changing business
environment [15]. The right organizational culture can effectively drive adaptability and innovation [16]. This

study focuses on market culture as a significant organizational culture affecting dynamic capability and firm
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performance, building upon the findings of Khianmeesuk et al. [1]. Unlike other culture types such as Clan
Culture, which emphasizes collaboration and employee involvement, or Adhocracy Culture, which focuses
on innovation and flexibility, market culture is more externally focused on competitiveness and achieving
concrete results [27]. This focus is particularly relevant in the current technological landscape, where rapid
innovation and market responsiveness are key [31].

Dynamic capabilities are strategic management approaches that enhance internal organizational
abilities, including sensing, seizing, and transforming capabilities [17], [18]. These abilities drive firm
performance in terms of financial health, customer retention, risk management, profitability, and growth
[19], [20]. This study aims to confirm the positive effect of market culture on dynamic capability and firm
performance and to examine the conceptual framework proposed by Suthiapa et al. [2] in the context of
Thailand's technology and innovation fields.

Furthermore, the study seeks to contribute to the existing literature by providing empirical evidence
on how market culture influences dynamic capabilities and firm performance in the post-COVID-19 era. By
focusing on Thailand's technology and innovation sectors, the research addresses a gap in the literature

regarding emerging economies and their adaptation to global challenges [41].

2. Literature Review
2.1. Corporate Culture

2.1.1. Definition and Characteristics

Corporate culture is an internal environmental factor that directly affects organizational
members, management directions, and strategies [21]. It influences thoughts, feelings, and work
performance and can either reinforce or hinder a corporation's competitiveness and success [22], [23].
Corporate culture varies across companies based on history, beliefs, vision, goals, and business models [24].
Schein [25] classified corporate culture into deep, broad, and stable forms, while Denison [26] divided it
into adaptability, achievement, involvement, and consistency cultures.

Cameron and Quinn [27] categorized corporate culture into four types:

1) Clan Culture: Prioritizes interpersonal relationships, attentiveness, and mentoring.

2) Adhocracy Culture: Focuses on innovation, change, and freedom of thought.

3) Hierarchy Culture: Values structured ranking, regulatory compliance, and long-term

goals.
4) Market Culture: Concentrates on competition, results, and targets like market share

and customer satisfaction.

2.1.2. Market Culture
The market culture emphasizes competitiveness, productivity, and achieving organizational
targets. It fosters a competitive reward system based on performance, which is a key driver for firm success

[28], [29]. Market culture is externally focused, prioritizing interactions with the external environment over
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internal affairs [27]. This culture type is particularly relevant in the post-COVID-19 era, where external market
conditions are volatile, and responsiveness is critical [7].

Khianmeesuk et al. [1] found that market culture positively influences dynamic capability
and firm performance. Unlike Clan or Adhocracy cultures, which may focus more on internal flexibility or
innovation, market culture directly aligns organizational goals with market demands, making it a strategic
choice for firms seeking competitive advantage in rapidly changing environments [38]. The emphasis on
external competitiveness and results-oriented strategies distinguishes market culture as a catalyst for
dynamic capabilities [37].

2.2. Digital Capability

Digital capability refers to an organization's ability to apply digital technologies for competitive
advantage in a digital environment [30]. It involves digital agility and adaptability, directly linking to the
concept of dynamic capability [31], [32]. Organizations leverage digital technologies like big data analytics,
social media, mobile technology, cloud computing, and artificial intelligence to drive innovation and
transform products and services [33], [34]. Adopting these technologies is essential for organizations
operating within a market culture, as it enhances their ability to respond to market changes swiftly [10].

2.3. Dynamic Capability

Dynamic capability is the organization's ability to integrate, build, and reconfigure internal and
external competencies to address rapidly changing environments [35]. Teece [36] categorized dynamic
capabilities into sensing, seizing, and transforming:

- Sensing: Identifying and assessing opportunities outside the organization.

- Seizing: Mobilizing resources to capture value from opportunities.

- Transforming: Continuous renewal and reconfiguration of the organization's assets.

Dynamic capabilities are crucial for adapting to complex, unusual, and unstable situations [37].
They enable organizations to respond effectively to changes and maintain competitive advantage [38]. The
relationship between market culture and dynamic capability suggests that organizations emphasizing market
culture are better equipped to develop these capabilities [45].

2.4. Firm Performance

Firm performance encompasses both financial and non-financial achievements, such as market
control, business growth, profitability, and return on investment [39], [40]. Dynamic capabilities and market
culture significantly impact firm performance by enhancing adaptability, innovation, and competitiveness
[41]. Previous research indicates that organizations with strong dynamic capabilities tend to perform better
in volatile markets [46]. The integration of market culture and dynamic capabilities creates a synergistic

effect that propels firm performance [19].
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3. Research objectives

The objectives of this research are:

3.1. To confirm the relationships between market culture, dynamic capability, and firm
performance.

3.2. To explain the phenomena influencing these relationships in the context of Thailand's
technology and innovation fields.

3.3. To provide practical recommendations for organizational leaders on fostering market culture

to enhance dynamic capabilities and firm performance.

4. Research Methodology and Design

4.1 Conceptual Framework

According to the research by Khianmeesuk et al. [1] (see Figure 1), organizational market culture
has a positive influence on both dynamic capability and firm performance. To confirm this discovery, this
research aims to investigate the relationships between market culture, dynamic capability, and firm
performance using a mixed-method approach, incorporating quantitative questionnaires and in-depth
interviews, as recommended by previous studies [1], [2]. The conceptual framework proposed by Suthiapa
et al. [2] (see Figure 2) illustrates the effect of market culture on dynamic capability and firm performance.
This framework was selected as the basis for this research to explore these relationships (see Figure 3).

R2 R?
.38 .53 47

.62

Market Culture

41 .69

Adhocracy Culture |7 | Dynamic Capability || Firm Performance

13

Clan Culture

Figure 1: Discovery from Khianmeesuk et al.'s research [1]
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Figure 2: The conceptual framework for the effect of market culture on dynamic capability

and firm performance [2]

Dynamic Capability

Market Culture @

Firm Performance

Figure 3: The relationships between market culture, dynamic capability, and firm performance as
conceptual framework of this research (Conceptual framework from Suthiapa et al. [2] was chosen to

explore the relationships between market culture, dynamic capability, and firm performance)

The conceptual framework (Figure 3) demonstrates the proposed relationships among market
culture, dynamic capability, and firm performance. This study seeks to confirm these relationships and
explain the underlying phenomena in the context of Thailand's technology and innovation sectors. The
hypotheses formulated based on this framework are:

- H1: Market culture positively influences dynamic capability.
- H2: Dynamic capability positively influences firm performance.
- H3: Market culture positively influences firm performance.

This research differs from previous studies by focusing specifically on the technology and innovation

sectors in Thailand, providing context-specific insights that contribute to the broader understanding of

market culture's impact [41].
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4.2 Research Design
This study employs a mixed-method approach, combining quantitative surveys and qualitative in-
depth interviews to explore the relationships among market culture, dynamic capability, and firm
performance. The use of both methods allows for a comprehensive analysis that captures both statistical
relationships and nuanced insights [44].
4.2.1 Population and Sample
The population consists of experts and higher education students in technology and
innovation fields in Thailand (Higher education students in technology related fields with business
experience were selected as the sample of the research because students in the fields are the focusing
workforce for both Thai and global governmental strategies for future national economic development [47].
The sample includes:
- Quantitative: 430 respondents
- Qualitative: 10 respondents
The sample size for the quantitative study was determined using a 95% confidence level,

5% margin of error, and 50% population proportion, following established sample size formulas [42], [43].

P(1-p)
e2 P(1-p)
22+ N

Where: n = Sample Size
N = Population Size
E = Experimental Uncertainty/ Acceptable Sampling Error
Z = Z Value at Reliability Level or Significance Level

P = The Population Proportions

Participants were selected using purposive sampling to ensure that respondents have
relevant experience and knowledge in technology and innovation, making them suitable for providing
insights into market culture and dynamic capability. The qualitative sample included industry experts with
significant experience in organizational leadership and innovation management.

4.2.2 Research Instruments

Data were collected using questionnaires and interview scripts developed from a
comprehensive literature review and validated using the Index of Item-Objective Congruence (I0C) [44]. The
instruments met validation criteria with goodness-of-fit at p < 0.001, KMO values of 0.94 and 0.83, extraction
values of 0.93 and 0.99, and variance explained at 72.84% and 71.93%. The questionnaire included Likert-

scale items measuring perceptions of market culture, dynamic capability, and firm performance.
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Validity and reliability of the instrument (questionnaires) was tested by trying out on 70 respondents of the
sample and determined from the values of KMO, Extraction and Variance for validity. Alpha and Corrected
item were for reliability.

4.2.3 Data Collection Procedure

Data were collected both in-person and online by researchers and assistants.
The quantitative data were gathered through structured questionnaires distributed to higher education
students and professionals in the technology and innovation sectors. Qualitative data were obtained via
semi-structured interviews conducted with industry experts. The respondents were selected to represent
organizations aiming to maintain a competitive edge in today's rapidly changing business environment.

4.2.4 Data Analysis

- Quantitative Analysis: Structural Equation Modeling (SEM) was employed to analyze the
guantitative data, determining the influence of market culture on dynamic capability and firm performance.
SEM allows for the examination of complex relationships between observed and latent variables, providing
a comprehensive understanding of the model [45]. Statistical software such as AMOS was used to ensure
accuracy and reliability.

- Qualitative Analysis: Thematic analysis was conducted on the qualitative data to extract
key themes and insights that complement the quantitative findings. This involved coding the interview
transcripts and identifying patterns related to market culture and dynamic capability. The qualitative data
provided a deeper understanding of how market culture influences organizational practices and

performance.

5. Results and Discussion

5.1. Quantitative Results

Descriptive Statistics of the Sample

Equal distribution of male and female respondents, age between 18-24. All the respondents are
higher education students studied in the fields related to digital business and IT with minimum 1 year of
business experience.

The SEM analysis confirmed the proposed hypotheses, indicating that market culture significantly
influences dynamic capability and firm performance.

Table 1: Influence of Market Culture on Dynamic Capability

Independent Beta t-test Sig. Collinearity
Seizing Abilities 85 6.5*** 000 Tolerance S~.9
Transforming Abilities 88 6.8*** ,000 ViIF 1.00-2.08
ity S5-2.08
Durbin-Watson 1.95
P value ***,00
R =.8 Stdemor,03 F= 24.5 Sig..000
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Market culture influences seizing abilities by 85% and transforming abilities by 88%, with R?=0.80,
standard error =0.03, F = 24.5 (p < 0.001), and Durbin-Watson = 1.95, indicating positive autocorrelation.
These findings align with previous studies that highlight the importance of market culture in fostering
dynamic capabilities [1], [2], [28]. The higher influence on transforming abilities suggests that market culture
particularly enhances an organization's capacity for continuous renewal and adaptation.

Market culture and dynamic capability directly influence firm performance by 89% and 80%, with
R?=0.83 and R?=0.75, respectively.

The SEM results indicate a good model fit, with indices such as RMSEA (0.045), CFI (0.97), and GFI
(0.95) within acceptable ranges [45]. These results confirm the strong positive relationships hypothesized in

the conceptual framework.

R%0.8 R%0.75

0.85 Seizing Abilities WO\
2
0.89 R"0.83™.

0.88 Transforming Abilities 0.80

Market Culture Firm Performance

Figure 4: The relationships between market culture, dynamic capability and firm performance

from the study

According to our exploration, the findings confirm the theories from past studies on the positive
effect of market culture on dynamic capability—specifically in the dimensions of seizing and transforming—
and on firm performance. This underscores the importance of market culture for organizations in managing
both internal and external factors to achieve sustainability [1]. Furthermore, the qualitative investigation
revealed that most interviewees, who are experts in the technology field, affirmed the importance of market
culture and dynamic capability for sustainable firm performance, aligning with the quantitative findings.
These complementary results reinforce each other, highlighting the crucial role of market culture in

enhancing dynamic capabilities and, consequently, firm performance.
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5.2. Qualitative Results

Descriptive Statistics of the Sample

80% of the respondents (experts) are female, age between 35-44. All the respondents are experts
in the fields of IT and technology with minimum 1 year of business experience.

The thematic analysis of the interviews revealed several key themes:

- Adaptability and Innovation: Participants emphasized the importance of market culture
in fostering adaptability and innovation, essential for dynamic capability development. "Our organization's
focus on market trends has allowed us to adapt quickly and innovate effectively," stated one industry
expert.

- Technology Integration: Respondents highlighted the necessity of integrating advanced
technologies to enhance dynamic capabilities and firm performance. "Embracing new technologies has
been critical in maintaining our competitiveness," noted a senior manager.

- External Focus: The focus on external market conditions and competitiveness was seen
as crucial for organizational success in the technology sector. “Understanding and responding to market
demands is at the core of our strategy,” said a technology consultant.

These themes align with the quantitative findings, reinforcing the significant role of market culture
in enhancing dynamic capabilities and firm performance.

5.3. Discussion

The findings confirm the theories from past studies on the positive effect of market culture on
dynamic capability—specifically in the dimensions of seizing and transforming—and on firm performance.
This underscores the importance of market culture for organizations in managing both internal and external
factors to achieve sustainability [1].

The higher influence on transforming abilities suggests that market culture particularly enhances
an organization's capacity for continuous renewal and adaptation. This is critical in the technology and
innovation sectors, where rapid changes require organizations to transform their processes and offerings
continually [18].

Our results align with Hogan and Coote [20], who emphasized that organizational cultures fostering
competitiveness and innovation positively impact firm performance. Wang et al. [38] highlighted the
mediating role of dynamic capabilities between organizational culture and firm performance, supporting
our findings that market culture enhances dynamic capabilities leading to improved performance. Mustafa
et al. [41] indicated that a strategic market orientation significantly influences dynamic capabilities and firm
performance in emerging economies, which is consistent with our conclusions in the context of Thailand's

technology and innovation sectors.
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The decision to focus solely on market culture, excluding other culture types like Clan Culture or
Adhocracy Culture, is justified by the study's emphasis on external competitiveness and results-oriented
strategies, which are most relevant in the rapidly evolving technology sector. While other cultures have
their merits, market culture aligns more closely with the objectives of firms aiming to enhance dynamic

capabilities in response to market demands [27].

6. Conclusion

6.1. Conclusion

Our exploration confirms that market culture, characterized by profitability, productivity, and
competitiveness, is crucial for organizations in navigating changes. It plays a significant role in enhancing
dynamic capabilities—specifically seizing and transforming abilities—which positively affect firm
performance. The alignhment of both quantitative and qualitative findings strengthens the validity of these
conclusions. This underscores the importance of market culture for organizations in managing internal and

external factors to achieve sustainability.

6.2. Practical Recommendations
Based on the findings of this research, organizational leaders should:

- Cultivate a Strong Market Culture: Emphasize competitiveness, productivity, and
achieving organizational targets to handle changes and drive performance effectively. Organizations can
achieve this by setting clear performance metrics, incentivizing results, and fostering a competitive
environment that rewards innovation and adaptability [29].

- Develop Dynamic Capabilities: Implement strategies that foster the development of
dynamic capabilities among organizational members, enabling them to sense, seize, and transform
opportunities in a rapidly changing environment. Training programs, cross-functional teams, and continuous
learning initiatives can enhance these capabilities [19].

- Integrate Advanced Technologies: Leverage digital technologies such as big data
analytics, artificial intelligence, and cloud computing to enhance adaptability and innovation. Investment
in technology infrastructure and encouraging a culture of technological experimentation are vital [34].

- Focus on External Market Conditions: Maintain an external focus to respond swiftly to
market changes, customer demands, and competitive pressures. Regular market analysis, customer
feedback mechanisms, and competitor benchmarking can support this focus [38].

- Promote Continuous Learning: Encourage a culture of continuous learning and
adaptation to promote innovation and enhance the organization's ability to adjust to internal and external
changes.

Establishing knowledge-sharing platforms and recognizing learning achievements can reinforce this

culture [46].
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6.3. Contributions to Knowledge
This research contributes to the existing body of knowledge by:

- Confirming Previous Findings: Validates the positive relationship between market
culture, dynamic capability, and firm performance in the context of Thailand's technology and innovation
sectors.

- Extending the Conceptual Framework: Applies and confirms the conceptual framework
proposed by Suthiapa et al. [2], providing empirical evidence to support theoretical models.

- Highlighting the Role of Market Culture: Emphasizes the significance of market culture

over other culture types in enhancing dynamic capabilities and firm performance in a post-COVID-19 era.

6.4. Limitations and Future Research
While this study provides valuable insights, it has limitations that future research could address:
- Generalizability: The findings are specific to Thailand's technology and innovation
sectors and may not be generalizable to other industries or regions.
- Cross-sectional Design: The study's cross-sectional nature limits the ability to infer
causality. Longitudinal studies could provide deeper insights into the dynamics over time.
- Cultural Factors: Future research could explore how cultural nuances within different

countries impact the relationships among market culture, dynamic capability, and firm performance.
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Abstract

The objectives of this academic article are to 1) study the problems related to the implementation
of artificial intelligence in the education sector, 2) analyze the issues associated with the use of artificial
intelligence in education, and 3) propose approaches to improve and address problems arising from the
use of artificial intelligence in academia. The article is divided into two main issues: ethical problems and
rights violations in academic work, and problems in teaching and learning. The findings are as follows: (1)
Ethical problems and rights violations in academic work include the bias and unfairness of artificial
intelligence, resulting in unfair data and outcomes, copyright infringement and academic misconduct from
the use of artificial intelligence, which is consistent with the problem of false information from large
language models using artificial intelligence that may lead to the spread of misinformation, plagiarism, and
copyright infringement, as well as privacy issues for users of artificial intelligence, explaining the leakage of
users' personal information. (2) Problems in teaching and learning include communication issues between
teachers and learners, problems with the quality of teaching and learning, and educational inequality. The
use of artificial intelligence reduces opportunities for face-to-face communication, potentially causing
learners to lose speaking skills. Moreover, Al technology lacks emotional understanding, which may affect
the relationship between teachers and learners. Therefore, learners' over-reliance on artificial intelligence
may result in decreased learning potential and quality. Additionally, digital inequality may occur if learners

are in disadvantaged areas.

Keywords: Artificial intelligence, Issues, Education
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