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N159DNUUULAZES19E01EIR PM2.5 §1%5UT59158UANLUUAYSZUU loT
WEMINAUYU Google Data Studio
Design and implementation PM2.5 station for model school with loT

on Google Data Studio.
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Abstract

This article presents the design and construction of an loT measuring station with an loT
system, to be displayed on Google Data Studio, designed and implemented with an loT for
measuring and alarming PM2.5 dust content.By the ESP8266 board, a PM2.5 dust sensor, a
temperature and CO gas. The results of the percentage difference of PM2.5 dust measurement
results were 39.06 2656 23.43 14.06 1395 and 12.72 micrograms per cubic meter.
The measurement results recorded in Google sheet for collecting the PM2.5 measurement results
were 4 -11 micrograms per cubic meter. The temperature and relative humidity measurement
results were 33, 40, 40, 36, 35 and 34 degrees, and the humidity was related to the same trend,
and the CO measurement results were 120 132 123 142 162 140 ppm and the mean was 136.5
ppm. The test results and compared trends in the same direction. The research result is an
extension of the installation area to determine the plan. The ppolicy for reducing PM2.5 dust

during winter and drought

Keyword: PM2.5, Google Data Studio, loT
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unANuitiauemIsenuULLAYas i PM2.5 dwsulsadudunuuiessun loT wox
LaAIUY Google Data Studio lagvInN150NWUULAYATI9A1E loT dsuinkaziauiaulTuIuey
PM2.5 uasa ESP8266 sialwulgasindu PM2.5 gaungil uazfing CO Han13n1sAnwinaianuiinisin
A PM2.5 Soeasnuuand1avesnainmIiy PM2.5 wiriu 39.06 26.56 23.43 14.06 13.95 uag 12.72
lulnsnfusegnuiadiums uazranisiafituiin Google sheet dmdumaifiudeyanain PM2.5 Wiy d-
11 lulasnsudegnuiaiuns maﬂwﬁmqmmﬁuazmm%ué’uﬁwél,vhﬁ’u 33 40 40 36 35 uay 34 DI
ez uduusualfufienty uasnanisia CO whfu 120 132 123 142 162 140 ppm uay
Aadewifu 136.5 ppm Kan1sadeukasUssufisuwnltufifismaientu nansisedunisresen

Tlsaseumuwuuimuawy wuuiglunsiaauiunaeu PM2.5 Tutsgguunuasudwely

AE1 Uiy: PM2.5, Google Data Studio, loT
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(Y]

INAUNINBINA PM2.5 carbon monoxide, carbon dioxide, temperature, humidity and air pressure
A28n151% ARM wag Raspberry pi. laglandna Real time 5189714999 Hu et al [4] dlduassuuy
BlueAer AnnuaunIA PM2.5 aen1sld ANN Tunisauiauaninau3unn PM2.5 liiuiaidenis
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fruust LCSDs dmfuiaqanineinia PM2.5 wieuguvginaganudu $1891u183 Yun et al [8]
LUzISEUUATIIF PM2.5 LoRa wieusienisldiduiees PM2.5 fusus uuszuu 10T se oneM2Mm
Wag 31897489 Mapili et al [9] YIaUBLUIAALAYNITEDNLUUTEUUNTBIBINIASIRTEENTDUUKUNTEY
HEPA Al 10T ilotufinanimuindon Ussiliudszavsnnwesgunsallunisnsesennia fnsesniauny
(Kalman Filter) TdamgiumnsesdnyausuniuludeyaremanisinaunIneInIe
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fiauemsoonuuuiaradaniiinaninerna a PM2.5 dufumsauasudaiion
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upsuL e dadu PM2.5 uaznsingamndl AL udndadoususzuu loT fnmuszney
7l 1.2 WislduimsveslsaSouldudean dssomduiusliinSeu funasesiunsuan PM2.5 titelving
wifndsnsweneing o wasifedesiulllmAnsunsiounsienie uasdadunsdaauliifaguvuduiied
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A 1 diudszneuresaniilin PM2. AN 2 BIAUTENBUVBIEU

(f1veanm U.S. EPA, PM Pollution)
2. npufitieadas
2.1 §u PM2.5

s!u PM2.5 ga1191nA131“Particulate matter with diameter of less than 2.5micron” #u8914
Josiudwminaanussimaanigeiaini US. EPA (United State Environmental Protection Agency) lavin
° | ! < A g o | & v
ﬂﬁmmummmmgmﬁuawuasaawm@LaﬂluaﬂﬂﬂﬁmLﬂuaumwmq%mwquL@Wlﬁ@ﬂl%m PM

(Particulate Matters) Lunasilun1snsrainnanineinia Ussnounle Ju PM 10 wiaiilaavialy
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Funin “suve1u” (Course Particles) Ao oyniar uagoasluemefididusnqudnarsvuin 2.5 - 10
lunseu duissavilifonuiuduwiumnudasinsdanadiulddis wu quiinizegnutiiives
iw3esld, inasaenlsl vierduazessanauneaie iudu du PM2.5 wSefliFunin “fuaziden” (Final
Particles) Ao aunaduazeaslusmManfvuIaduriAudnatsey 2.5 lunsou wazduazesiuviuasey
(Suspended Particulate Matter) duu1ATe%319 0.001 §9 100 lmsauﬂuasaaqﬁﬁmumlummgm
aunmenaluussemaialulseneuseruazessvuialug) vieiFninusin (Total Suspended
Particulate - TSP) Huagzeasvuialiiiu 10 luasew (PM10) uazduazeasvuialiiiu 2.5 lunseu

& 1 )

(PM2.5) Mstifusinuasduagaasvuinliiiy 10 luaseu (PM10) FaluduneuiinannssuIunimia
Aand laun auindudu wgunln avessimea nsunges Tnddnnseunaznisienszalsvesian
a a ] | 1 a [y < | a a o & a
gAEMNTILAEIU Aiu N8 druduruialiifiu 2.5 luaseudaduluaziBuniinainnisnlndideinas
Anduduaiulaenss (Send1 Juugugd - primary particle) niaiadufiedsoranduindudndu
Fuduwazsouditudwdead uauialngTu (Fni1 duyfegd-secondary particle) o191y

wonTadeulumsn worluosdawn fannd 2
2.2 Node MCU ESP8266

Node MCU ESP8266 uianeasy Arduino a@ansawdeuseiu Wi-Fi 1@, anunsadeu Tsunsu

s & Aa a v o

A8 Arduino IDE tiguieafiu Arduino kazuasanilsnagnuin o wanewnignanagisuiudny) vse
naaesldnuiiendu Arduino, loT, Bidnnsefind naeusiusms Wluldasdulusiansig 9 AR NSY
s1elsiuns neluvesaves Node MCU Usznaudie ESPs266 (lulasmeulnsatass i anunsaidouss
Wi-Fi 1) wieugunsalguiuainuagaineng 9 1w wesn micro USB dmsuingli/snlvanlusunsy,

Fndmsudnivanlusunsunuaty USB, Inuuas usadulnin uazudmsuenseaunsalnieuen v1

299 Node MCU mwﬁ 3
2.3 App Blynk

Blynk 10w Application d§agudmsuu 10T danutaulafonisdisulusunsy 9d1e lusdes
Wau App Ltasaunsaldaulaeds Real time @a1u1sawiaunagunsaisi 9 WA Internet laogng
dreee Ty Arduino, ESP8266, ESP32, Nodemcu, Rasberry-pi UNLLEAIUU Application 1o

9819918 wa 7 @1y Application Blynk 5835Ulus¥UU 10S waz Android 8ndae Blynk Platform
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gnoankuuntieldlunisaiuaugunsal Internet of Things AnauURlun1sAIVANIINITEENAK Y
\wSetUneduwmesidn LazdiauisauansnanwuEesang o lnenaie Blynk App @1uisafnfsluile
foa$1e Interface TunsAuAuvIaLanINaA131NaUNsal Internet of Things Blynk Server waz#edns

fulepgnaliused@nsaw fennd 4

[
Blynk Server *fJ

Blynkapp O < Blynk Libraries

Q) Intemet Access of your choice
Ethemnet, Wi-Fi, 36 ...

A 3 Node MCU ESP8266 [13] At 4 Blynk Application [14]

2.4 fA5U3dMSUNI5IY

U

¥
o [ &

uresinAUTULara M il DHT11 dmsuinanuiuuazgaumnil DHT11 WUURARAIAIUHY
PCB ngsiansldnulugaingaumgiiuazaina@u (DHT11 Temperature and Humidity Sensor Module)
Y = I = Y a & a o = b - o
Aan i 5 (a) WWuluganaunsaingamgiiuazauuuiunsey q valunieluewseussyndldau
dulueg TunN1sleulUskNIURAENSARlTMUAIEUDN HIUNTABUWIBUAIN NINSFIY AANNLITODD
51A19NN1SRBVAUDITITIASImazALLiug lunTInA1as aunsaldeudululag reulnsaesialule
lulugausznauluaie d1uinnutauuy Resistive type wazdiuingungiuuu NTC Indyain
1@ NALUY Digital Output, N15MTIVIAANNY DHT11 Sensor, gruingumnil 0-50 samiaaided, g

IMANNTY 20-90% RH, $18mon1SAneILYIy
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DHT11 pins
vcc
DATA

(a) (b) (o)
AN 5 Sensors @R PM2.5 dmsulsasgufukuun852uU loT

LAPINAUU Google Data Studio
MQ-2 Sensor Module L ugunsalns193uaiu (Smoke Detecton) L ugUnsalfi i

| =

nvdevayNIAveIRiY tnednluld lasuinnisiia waduisifnaiulineu Jwilrgunsalnsiadu
Atuausa asremsiiamdsdudldlunsiiamdcdniszezusn wafddesniulunisiamaalnduns
< a v 4 =2 1 ) L3 LY (% £ 1 a a 2/ IS a
nsdlaziinniuliiasdelimistiigunsaln saaduaiululdau wu nsiamddndann arseiiviavile
wseuy Wellnguaiu e uia ulauusiia Sensor agiinisdsdyeyias analog lUgs Arduino windl
& 2

ANNTUILULYDY N wid ATu Aasdlan analog Nigeiuds LUEa Arduino e Arduino Sudtyeyiadain

Sensor

a3 indu (Dust Sensor) Wudugesadunldiaud Sharp inulddlunsasadveyniai
vauuIn Wi atuymsiluszuunenamaildiuwiall gunsalil Usznousie IR LED waznsiudanes
AN N33R UUTLLNEINITe AsIadukaazvieuvesuaveadlueinield Inisldwdsnunndu
A o aal a & o v Y & 2
LAy (990N 20mA UnAifl 11mA) uagaunsadasaduigesiate 7vDC uwsadulniiuuveunden 1y

drahuiumnududuresiuninlauazaulifie 0.5V / 0.1mg/ m3

¥

Google Data Studio uieSesilawfiawde GUEJ;Juaﬂ’ﬁeJLﬂi’]%ﬁﬂﬁﬂuwSﬂﬂuﬁdﬂﬂﬁi@ﬂ’]ﬂ‘ﬁﬂf\]ﬂj’m
onuiduzunim Tasaunsadoustudeyaiifoy srudladetu desonsudsiiu waguiuuddsd
sUnuuamEnzes fldnuammsadonisnmsiiausdoya ssdunsume unugll nsmidunazdy 9
faunsasiledne iauﬁqmmsmﬂﬁaugﬂLLUUé’ﬂm AUara T uNUMENTIEUAT LUTUALABNAIY LAy

Liwlpauall danlaniduigaiiediu Data Studio Aevielvnadeyalaundu ieawdld Google Analytics

Wndrdeya Facebook ladeyauuadlu Google Sheet iiielduanslusisnulussnuuuunaln
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NsoanlkULLazasNan lin  PM2.5 d1n5ulsasounuLuUneszuy loT LanINaull Google

Data Studio uuteen 2 diulszneundn mssenuuvasaniiing uazduneunisiudeya
3.1 nMseanuuUaeEnlin

dmsunisesniuukazas1sdukuuaniianu PM2.5 agldaunsalmuilananiuiua ity
Usenaumegunsalaunsal Asil Node MCU ESP8266 unanwosuniiantddislunisaine loT fvseneay
lUmae Development Kit wag Firmware (Software uuuasn) Mu open source anunsaidisulusinsy

= a

fen1w Lau 0l 6(a) waglunndl 6 (b) wansmssogUnsaiitnausluauise dseanden s
Fousedadl msideusio MQ-135 fu ESP8266 Hdnwarmsreasdivasssadnfuan A0 vos ESP8266
wazu1 A0 989 MQ-135 a@nedansaidniuvl GND 909 ESP8266 wazwn - U89 MQ-135 Lazansduniss
Wi a0 3v3 109 ESP8266 wavn + vad MQ-135 nsidausia DHT11 fu ESP8266 fdnuwmgnisdeany
ATpame1d1iu 91 DO Ue9 ESP8266 Waga data 999 DHT11 @1adasiaid1iu ¥1 GND U993 ESP8266
WAz - V94 DHT11 aedunssiodniu 91 3v3 U994 ESP8266 Wayw1 + 909 DHT11 uagn1s¢e ESP8266
fiu PMS7003 @neddusaidniu ¥1 D2 ¥09 ESP8266 wagw1 RX U89 PMS7003 @18dlndessiotnnu 20
D3 999 ESP8266 Wwazw1 TX 199 PMS7003 @ne@a1aaidniu 91 GND U949 ESP8266 wazv1 GND 199

4

PMS7003 anedunssiawdniu a1 3v3 w83 ESPB266 wagan 5v ues PMS7003 uaziilevinnissegunsaives

1Y

fuLuvantin PM2.5 dmsulsaussunuluumeseul loT WanInauu Google Data Studio @sianau

ASVNITUYDITEUU AIMEAININT 7 BALIEUUNTLARINATDIAONUNULEUDAT NN 8 AuaIeU
3.2 JUABUNTSNAFUENTIN PM, s §1%5UTS958UAULUY

A1UTUNITNAADIRILYININITNABDIAMUAINITOVBIA AT USRS LA azstalaevinn SIS s U e U

v

AULANAIYBY {1 PM2.5 CO wagauunaiiLazA1ududuivg wWisuisuiudeyananisinves
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Abstract

The objective of this research is to construct and test the performance of a mechanical arm
simulator for sorting objects by control color as well. PLC where the machine has a PLC control
structure by receiving the input from the sensor and the counter, processing it with GX Work3
program, and then sending the output value to the relay. Rays to drive motors and pneumatic
cylinders. Methodology for conducting research after the construction of research instruments is
complete, then test and experiment with a simulated robot arm to sort objects by PLC control
color to collect data. Then the data was analyzed. Using the mean results, it was found that the
robotic arm simulation set to sort objects by color was also controlled. The PLC has a high level
of performance (94%), and the robot arm simulator can also be used to sort objects by control
color. PLC can be used as instructional media in programmable controller courses and control
engineering courses in electrical engineering courses. as well as being a good engineering innovation
and used as a prototype for future commercial use.

Keywords: The Robotic Arm Model for Sorting Objects by Color Control with PLC., PLC.
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Abstract

The objective of this research is to study engineering properties which are: compressive
strength, elastic modulus, tensile strength, and flexural strength of laterite soil mixed with cement
5% by weight. The soil-cement sample were mixed with natural rubber latex at 0, 5, 10, 15 and 20
percent and cured at room temperature for 7 and 28 days. The results showed that the compressive
strength showed that the compressive strength at 7 days tended to decrease continuously when
the amount of natural rubber increased. The elastic modulus of soil-cement mixed with natural
rubber tended to decrease with amount of natural rubber increased for both test samples at 7
days and at 28 days, indicating that the brittleness of the cement soil was reduced. The tensile
strength of soil-cement at 7 days tended to decrease as the amount of natural rubber increased.
while the 28-day aging test at 5% latex gave the highest tensile strength. The flexural strength of
the soil-cement at the age of 7 and 28 days at 5% para rubber has provided highest flexural
strength. After that the flexural strength will decrease as the amount of latex increases.
Keywords: soil cement, natural rubber latex, compressive strength, split tensile strength, flexural
strength
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Abstract

The research was to study the understanding of people who have to pay for land and
buildings tax and compare the level of those who have to pay for land and buildings tax, Fang
Daeng Subdistrict, Na Klang District, Nong Bua Lamphu Province. The Population was 3,239
from a sample of 125 people using stratified random sampling based on the Krejcie & Morgan
sample reference. The data were analyzed using percentage, mean, standard deviation, and the F-
test statistic. The results of the research were as follows: 1). The overall understanding of the
people who are responsible for land and building tax in Fang Daeng Subdistrict, Na Klang District,
Nong Bua Lamphu Province overall was at a high level (x=3.99)in descending order as follows:

1. The understanding of the land and building taxpayers in the service of personnel and land and
building tax collection officers (x =4.04), 2. other understandings. In the land and building tax of

the person responsible for the land and building tax (x=4.03), 3. The person responsible for the
land tax and buildings is the perception and understanding of the land and building tax (x =3.92).

2) The comparison results were not different between sex, age, education level, occupation,
income, and nature of a business number of years.

Keywords: Understanding; land and building tax; regulations; land and buildings Tax Act, BE
2019

Introduction

Taxation in Thailand involves taxation of three types of tax bases: tax on income base, tax
on consumption base, and tax on income tax. Wealth or property base. The taxes collected from
the income base and consumer bases, such as personal income tax (Wiriya Namsiripongpun,
2020), corporate income tax, VAT, excise tax and customs tax, will be collected by the central
government agency to be used for policymaking. or public projects of the country, as well as to
allocate some of the tax revenue as subsidies to the locality. The tax on property or wealth base of
Thailand is the House and Land tax 1932, according to the House and Land act and Local
Maintenance Tax 1965. However, according to the act, a long-standing law made the collection of
house and land tax and local maintenance tax problems and restrictions on the tax base, tax rates,
and tax abatement inconsistent with the circumstances. Therefore, land and building taxes have
been changed to be effective from 2019. This law was meant to replace the House and Land Tax
act of 1932 and the Local Maintenance Tax of 1965 to make the law consistent with the nature of
the land and buildings in the present collected taxes. The tax base will be collected and generated
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from the total value of the land and buildings to generate income for the local government
organization that collects (Land and Buildings Act, 2019). Land and buildings tax is a local tax
levied on owners of land and buildings not occupied by the owners.

Nevertheless, the benefits of land and buildings are often rented out to others to live in or
operate a business. Therefore, land and building taxes are always relevant to business operations.
Income from the payment of land and building tax of the people is aimed at the income of the local
government organization. It is a tax that the local administrative organization collects itself. The
agencies responsible for the tax collection are the Sanitary District, Tambon Administrative
Organization, Provincial Administrative Organization, Bangkok, and Pattaya City. Therefore,
there is autonomy in administering according to the legal scope of the land and building tax
collection of that local administrative organization. People who have to pay taxes on land and
buildings must face various problems. What happens is that many ordinary citizens do not have a
good understanding of the land and building taxation and do not understand the origin of the tax
appraisal rate. Sometimes the tax rate payable is relatively high. Tax information is not stored in a
computer system, causing taxpayers to re-enter the paperwork when applying for payment, causing
delays and errors in the event of large amounts of data, including the local people not getting the
services and facilities of the authorities as efficiently as they should (Nuchcharee Kohsombat,
2016). The tax exemption is for land and buildings occupied by the owners, regardless of the value
of the land and buildings, regardless of their high or low value—possession of land and land
hoarding for more speculation. Land and buildings should be taxed appropriately to reduce
speculation and give low-income people more opportunities to control their assets (Pornpilas
Soonthonhong et al., 2018) (Jaruwan Saetao, 2021).

In addition, the current taxation of land and buildings. The taxpayer mistakenly assumed it
was a tax levied on evidence of assets. Practically the Land and Buildings tax is a tax levied on the
income base. It is mostly from renting, which has a collection principle similar to income tax,
giving people the impression that it is complex taxation. As a result, the taxation of land and
buildings is ineffective. There are also restrictions on the tax rate, a regressive tax rate, and a
narrow tax base due to the small number of land and building taxpayers (Piyawadee Jindachot et
al., 2018). Documents in the tax return filing are incomplete, which may affect the operation of
the local administrative organization. The study revealed that people responsible for land and
building tax in Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province have
problems and lack of knowledge, understanding and methods or procedures for land and building
taxation, such as land and building tax assessment. Assets are subject to land and building tax
Procedures and taxation of land and buildings. Therefore, the researcher is interested in studying
the understanding of the land and building taxpayers in Fang Daeng Subdistrict, Na Klang district,
Nong Bua Lamphu Province, to know the problems and gather knowledge and know of the people
are liable to tax land and buildings in Fang Daeng Subdistrict, Na Klang district, Nong Bua
Lamphu Province. The understanding of taxpayers is obliged to pay taxes on land and buildings.
Service personnel and officers collected land and plant tax and other information for preliminary
information to the officials responsible for surveying and calculating land and building tax. The
results can be used as a guideline to provide taxation on land and buildings to improve the quality
and service efficiency, benefit and collect more land and building tax.
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Objectives of Research

1. To study the knowledge of people responsible for land and building tax, Fang Daeng
Subdistrict, Na Klang district, Nong Bua Lamphu Province.

2. To compare the people's knowledge level about the land and building tax, Fang Daeng
Subdistrict, Na Klang district, Nong Bua Lamphu Province.

Research Methodology

1. Hypothesis

Persons liable to tax on land and buildings with sex, age, education level characteristics of
business, occupation, income, and public relations are different. In addition, there is a level of
knowledge about the land and building taxpayers, which are different.
2. Research scope

2.1 Content scope

In this study, the people knowledge is liable for land, and building tax was studied in Fang
Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province. By studying the information
from the act BE 2562, Property and Land Tax rules and regulations guidelines and related
documents, including using a questionnaire person who has to pay land and buildings tax with the
owner of the building or building, and land to inquire about the understanding of tax remittance to
Fang Daeng Sub-District Municipality, Na Klang district, Nong Bua Lamphu Province.

2.2 Population scope and sample

2.2.1 Population

This research aimed to study only the knowledge of who is responsible for land and
building tax in paying the land and building tax in Fang Daeng Subdistrict, Na Klang district, Nong
Bua Lamphu Province. Therefore, the Population in this study was those responsible for land and
building tax in Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province has a total
population of 3,239 (Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province
2020).

2.2.2 Samples

The researcher collected random sampling data from land and building owners in Fang
Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province. People who are obliged to pay
land and building tax are the sample of 125 people from the number of buildings or buildings and
landowners, including a total population of 3,239 people and the sample group referring to the
sample group of Krejcie & Morgan as shown in below Table 1.

2.3 Research Tool

The research tool was a questionnaire, which was created according to the research
objectives, divided into five parts: Part 1, general information about the respondents; part 2,
information on perceptions of land taxation and Buildings of the person who is responsible for
land and building tax, Part 3 information on Land and Buildings taxpayers' understanding of the
Service of Personnel and Land and Buildings Tax Authorities, Part 4 information on other
understandings. In the taxation of land and buildings, who is responsible for land and buildings
tax, and part 5 other problems and recommendations.
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A questionnaire using a 5-level Likert scale (Boonchom Srisaat, 2011) examining research
tools, such as questionnaires and this research, there were 3-experts as advisors, namely 1) research
experts. Statistics and Computing, 2) Language Specialist, and 3) Land and building tax experts
with reliability. The reliability of each aspect is equal to R > 0.80 or more. First, examine the
research tools using the questionnaire created for the experts to check and edit edited as suggested.
After that, the questionnaire was tested (Try-out) with 30 non-sample samples in this research.

Table 1 Population and sample population
A person who is responsible for land and building tax in | Population Sampling Group

paying the land and building tax in Fang Daeng 3,239 125
Subdistrict, Na Klang District, Nong Bua Lamphu
Province

4. Research conceptual framework
Independent Variable Dependent variable

Understanding of people who are
_ Sex responsible for land and building tax of
Fang Daeng Subdistrict, Na Klang district,

Age _ Nong Bua Lamphu Province

- Education jl> 1. Recognition and understanding of land

. Occupation and building tax payment of the person who

Income is responsible for land and building tax

. Business Type 2. Underst_anding the_ land and buildings
_ _ taxpayers in the service of personnel and

. Number of Years in Business officers collecting land and buildings tax.

3. Other understandings of land and building

taxation of who is responsible for land and

building tax.

~N o U A WN e

Figure 1 shows the conceptual framework's independent and dependent variables of the
conceptual framework.

5. Data collection

Primary data were collected using questionnaires. We are inquiring from people who have
lost land and buildings in the Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu
Province, with a population of 125 people.

6. Data analysis
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Analyze data with software packages used for statistical data analysis. A one-way variance
F-test was used for data analysis. By using the book of Thanin Silcharu (Thanin Silcharu, 2014).

Results and Discussion

The results of the study were divided according to objectives as follows to study the
understanding of people liable to tax land and the buildings information and understanding of the
land and building tax payment.

1. Personal data of the respondents

The results of the study revealed the personal data of the respondents of the sample of
people who are responsible for land and building tax in Fang Daeng Subdistrict, Na Klang District,
Nong Bua Lamphu Province. By categorizing the general information as shown in Table 2,
respectively.

Table 2 Personal data of the respondents

General Information Quantity (Number) Percentage
Sex
Male 53 42.4
Female 72 57.6
Age
21-30 6 4.8
31-40 44 35.2
41-50 69 55.2
51-60 6 4.8
Education
Lower than or equivalent to a high 69 55.2
school/vocational certificate
Diploma/High Vocational 28 22 4
Bachelor's degree 28 22.4
Number of years
<5years 113 90.4
6-10 years 2 1.6
11-15 years 3 2.4
16-20 years 4 3.2
> 20 years 3 24
Occupations
Official 32 25.6
Farmer 54 43.2
Sales/personal business 23 18.4
Employees of private 10 8.0
companies/state enterprises 6 48
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General Information Quantity (Number) Percentage

Income

<15,000 Baht/month 60 48.0

16,000-20,000 Baht/month 46 36.8

> 20,000 Baht /month 5 4.0
Public relations

Sign 102 81.6

Facebook 15 12.0

Internet 10 8.0

2. The results of a study on the perception of information and understanding of the land
and building tax payment of people responsible for land and building tax in Fang Daeng
Subdistrict, Na Klang District, Nong Bua Lamphu Province.

2.1 Perceiving information and understanding of the land and building tax payment of who
is responsible for land and building tax. The results are shown in Table 3 regarding the perception
of information and understanding of the land and building tax payment of people who are obliged
to pay land and building tax in Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu
Province as a whole at the high level (= 3.92); in descending order of understanding, the land and
buildings taxation is the tax imposed on buildings or other structures on land that is continuously
used (x=4.14), understand when calculating land and building tax assessed according to the nature
of use (k= 3.98), preparing the essential documents and evidence for payment of land and building
tax completed correctly (x= 3.97), understanding of the property base and income used in tax
calculations (¥=3.95), understanding of the land and building tax return (x= 3.95), the introduction
of payments Fees and taxes are fully assessed (x= 3.94), study guide documents and preliminary
explanations distributed by the authorities (x=3.94), land and building tax payments must be paid
between July to April of each year (¥=3.92), receiving notice of the property tax return from the
authorities before tax (= 3.91), property owners are liable to pay land building tax and must file
a tax return form, list land and buildings tax within Feb. of every year (x= 3.90), other taxes related
to land and buildings additional (x=3.48), respectively. The data perception and understanding of
the land and building tax payment of land and buildings taxpayers in Fang Daeng Subdistrict, Na
Klang district, Nong Bua Lamphu Province are shown in Table 3. It has been found that the land
and building tax is a tax imposed on buildings or other structures on land that is in continuous use.
What follows is an understanding when calculating land and building tax assessed according to
the nature of use, including the preparation of documents and evidence for the payment of land
and buildings tax wholly and accurately to comply with the rules strictly. There is also an
understanding of the property and income base used in tax calculations and the Land and Buildings
Tax Return; however, there are other important aspects of taxation. Related to land and buildings
that taxpayers still have a moderate understanding of, there should be training for the knowledge
of signboard tax. In addition to land and building tax, which is consistent with the research results
of Amnuay Sangchuay (2021) has studied research on problems, obstacles and impacts on tax
collection according to the Land and Buildings Tax Act, BE 2562 of the Local Administrative
Organization, Nong Ruea District, Khon Kaen Province.
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The results of the study found that 1. The condition of collecting property tax on land and
buildings found that the local administrative organization organized meetings, training officers,
community leaders and people involved to create knowledge and understanding about the law.
There is a tax collection for a period specified by law. 2. Problems and obstacles to the operation
of property tax collection land and buildings found that the state announced the Land and Buildings
Tax Act, BE 2562 collects taxes too quickly. Local governments, civil servants, officials and
people act in a hurry, and people still do not understand the tax system. The local authorities have
staffing rates that are not balanced with the amount of work in their duties. The local area has
received a database of land numbers. The details of the landowners do not match. 3. Impact on the
implementation of income tax collection of people, property taxpayers, land and buildings as a
whole, found that impact on the state is the promulgation of Land and Buildings Tax Act 2019 is
too fast. Local authorities cannot keep up. People still do not understand the details of tax payments
thoroughly. The locality has a database of property accounts that do not match what people own.

Table 3. The results of a study on the perception of information and understanding of land and
building tax payment of people who are obliged to pay land and building tax.

Number In terms of perception of information and X SD. Interpretation
understanding of land and building tax
payment of those who are responsible for
land and building tax

1 Land and building tax is a tax imposed on  4.14 0.50 Highly
buildings or other structures on land in understand
continuous use

2 Understanding when calculating land and  3.98 0.75 Highly
building tax assessed according to the nature understand
of utilization

3 Preparing documents and evidence for land  3.97 0.69 Highly
and building tax payments is completed understand
correctly.

4 An understanding of the asset base and 3.95 0.75 Highly
income used in tax calculations understand

5 Understanding the Land and Building Tax 3.95 0.75 Highly
Return Form understand

6 Bringing up the payment of fees and taxes in ~ 3.94 0.67 Highly
the amount that has been assessed understand

7 A study of guidance documents and 3.94 0.79 Highly
preliminary statements distributed by the understand
staff

8 Land and building tax payments must be 3.92 0.82 Highly
made between Feb. to Apr. of every year understand
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Number In terms of perception of information and X SD. Interpretation
understanding of land and building tax
payment of those who are responsible for
land and building tax
9 Receiving notice of the property return from  3.91 0.62 Highly
the officer before tax payment understand
10 Property owners are obliged to pay land and  3.90 0.82 Highly
building taxes. A land and building tax return understand
must be filed within Feb. every year
11 Other taxes related to land and buildings are ~ 3.48 0.76 Medium
required understand
Total average 3.92 0.72 Highly
understand

And the impact on the people. It was found that people who lacked the knowledge did not
understand the new tax law and therefore lacked cooperation and participation in taxation. 4.
Guidelines for developing land and building tax collection operations found that 1) should set up
a budget for public relations and prepare public relations media to create knowledge and
understanding of the tax payment system for all households. 2) should encourage people or
community leaders to involve in public relations. 3) The workers for officers according to the
position should be increased sufficiently. 4) The state should provide an online tax payment via
the Net Bank system. 5) The State should promote measures to create incentives for paying
taxpayers as scheduled or provide tax breaks.

3. Other aspects of understanding paying the land and building tax of the person who
is obliged to pay the Land and building tax

The results of the study are shown in Table 5. Other comprehension aspects in the land and
building tax payment of who is responsible for land and building tax in Fang Daeng Subdistrict,
Na Klang district, Nong Bua Lamphu Province, the overall level was high (x=4.03), sorted from
the over-understanding level as follows: the understanding of rules and regulations under the land

Table 4 The results on understanding land and buildings taxpayers in the service of personnel and
officers are collecting land and buildings tax in Fang Daeng Subdistrict, Na Klang District, Nong
Bua Lamphu Province.

Number The understanding of land and buildings X SD. Interpretation
taxpayers in the service of personnel and
land and buildings tax collectors

1 Officers and personnel understand the rules for  4.11 0.68 Highly
calculating land and buildings tax understand

2 Procedures and methods for collecting land and  4.10 0.55 Highly
buildings tax. of the staff understand
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Number The understanding of land and buildings X SD. Interpretation
taxpayers in the service of personnel and
land and buildings tax collectors
3 The appraisal value of the property used in the  4.10 0.65 Highly
officer's tax calculation is accurate and understand
appropriate
4 Filing a form to an officer who has an 4.09 0.66 Highly
understanding of property listing inspections to understand
calculate taxes
5 Officials have collected land and building taxes  4.07 0.67 Highly
correctly and fairly understand
6 Tax assessment and tax rate determination are  4.06 0.51 Highly
realistic understand
7 Officers' visits and surveys can provide clear
information to taxpayers 4.06 0.63 Highly
understand
8 The number of tax filing officers is sufficient, 4.06 0.63 Highly
and the service is thorough understand
9 The tax officer's mapping is realistic 4.04 0.61 Highly
understand
10 Additional fees are charged by the authorities  4.04 0.64 Highly
when the land and building tax is paid understand
11 The speed and convenience of contacting staff  4.04 0.67 Highly
when problems arise understand
12 The amount of land and building tax that must  4.02 0.66 Highly
be paid is an amount that is correctly calculated understand
13 Contacting government agencies and providing  4.01 0.62 Highly
advice from officials It has been well facilitated understand
14 Compliance with instructions on filling out 401 0.65 Highly
documents in the property listing understand
15 Meet with experts in land and building tax. for 386 0.80 Highly
advising taxpayers understand
Average 4.04 0.64 Highly
understand

and Buildings Tax Act BE 2562 (x=4.10), understanding the ever-changing laws (¥=4.10),

transparency and clarity in organizing and collecting land and buildings tax (x =4.07),
understanding of the penalty for non-payment of delinquent payment tax (4.05), and understanding
of the added laws related to taxation. Land and buildings (x=4.01), further tax assessment after the
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tax return has been filed (¥=3.97), and understanding of the tax burden incurred when executing
land and property juristic acts, Build (x=3.90), respectively.

Other insight analysis results in paying the land and building tax of the person who has to
pay the land and building tax in Tambon Fang Daeng, Na Klang District, Nong Bua Lamphu
Province, as shown in the table. 5 The taxpayer understands the rules and regulations of the Land
and Buildings Tax Act BE Collect taxes on land and buildings. In addition, people have a better
understanding of the penalties for non-payment of tax and late payment and other laws related to
land and building taxation. This is consistent with ongoing research Namsiri Pongphan (2020) has
studied the Land and Buildings Tax Act. Two thousand nineteen results of the study (Abstract)
found that the advantages of the law on land and building tax or property tax are many, ranging
from conforming to the taxability principle, having many assets, having little assets, corresponding
to the principle. Land and building tax benefits are applied locally, where local people benefit more
directly than other taxes. Tax evasion is difficult because land and buildings cannot be hidden for
tax evasion, helping to reduce social inequality. If the property is taxed at a progressive rate, it will
make the people with more property more taxable,

Table 5 Results of other comprehension studies in paying the land and building tax of who is
obliged to pay the land and building tax in Fang Daeng Subdistrict, Na Klang District, Nong Bua
Lamphu Province.

|

Number Another understanding in paying the land and SD.  Interpretatio
building tax of the person who is obliged to pay n
the Land and building tax

1 An understanding of the rules and regulations of 4.10  0.57 Highly
the Land and Buildings Tax Act.2019 understand
2 Understanding of ever-changing laws 410 0.76 Highly
understand
3 Transparency and clarity in the collection of land  4.07  0.79 Highly
and building taxes understand
4 Understanding the penalty for tax failure and late 4.05  0.62 Highly
payment understand
5 Understanding of other legal matters Additional
related to the collection of land and buildings 401 0.73 Highly
taxation understand
6 Being assessed for additional taxes later Afterthe 3.97  0.76 Highly
tax return has been filed understand
7 Knowledge and understanding of the tax burden  3.90  0.82 Highly
incurred when doing legal acts on land and understand
buildings
Average 403 0.72 Highly
understand
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Table 6: Ranking of mean, standard deviation, and level of understanding of the land and building
taxpayers in Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province.

Understanding of land and  The person responsible for land and building tax (n=125)

building taxpayers Number  Average Standard Understanding
(X) Deviation Level
(SD.)
1. The understanding of land 1 4.04 0.64 Highly understand

and buildings taxpayers in the
service of personnel and land
and buildings tax collection
officers

2. Other understanding in 2 4.03 0.72 Highly understand
paying the land and building

tax of the person who is

obliged to pay the Land and

building tax

3. Perception of information 3 3.92 0.72 Highly understand
and understanding of land and

building tax payment of those

who are responsible for land

and building tax

Total Average 3.99 0.69 Highly
understand

So they will sell their assets, allowing the government to buy them and use them as a land
bank for the poor. Some localities can support local policies, such as supporting policies for
building construction, which can collect property taxes only on the land, except for the collection
for buildings on that land. Generally, when tax evasion or evasion is invested in real estate or
money laundering in real estate, property taxes levied on those estates can be regarded as a partial
recovery of the income owed or avoid taxes. It also promotes local democratic governance, the
cornerstone of the country's democratic governance. The high taxation of property, land, and
buildings compels many taxpayers to pay attention to choosing qualified representatives to use the
tax money in their best interest.

The summary of the results of the study on the understanding of people who have to pay
for land and building tax in Tambon Fang Daeng, Na Klang district, Nong Bua Lamphu Province
as a whole was at a high level (x= 3.99), arranged in descending order as follows: 1. The
understanding of the land and buildings taxpayers in the service of personnel and land and
buildings tax collection officers (x=4.04), 2. Other aspects of understanding the land and building
tax of who is responsible for land and building tax (= 4.03), 3. The perception of information and
understanding of the land and building tax of who is responsible for land tax and buildings
(¥=3.92) as shown in Table 6.
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The comparison results of the understanding level about the people’s land and building tax
liability in Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province by one-way
variance or F-test from 2 pairs or more, i.e., seX, age, education level, occupation, income, nature
of business and the number of years of doing business is no different, as shown in Table 7. The
comparative results from 2 groups (more) using F-test (one-way variance) were compared. The
parameters were sex, age, education level, occupation, income, nature of business, and the number
of years of doing business found that there was no difference consistent with the research results
of Sirima Bunkusol Thanasak, Kaikratok and Kanokkan Srisurin (2020). Using the personal
income tax via the internet system of people in Ubon Ratchathani Municipality, the research results
(Abstract) found that 1) most of the samples had a moderate level of knowledge and understanding
of personal income tax via the internet. 2) comparing their knowledge and understanding of
personal income tax with personal income tax payment via the internet according to personal data.
It was found that different personal factors such as sex, educational level and occupation had no
statistical significance at .05.

Table 7 Comparison results of the understanding level of people liable to tax land and buildings
in Fang Daeng Sub-district, Na Klang district, Nong Bua Lamphu Province by one-way variance
or F-test from 2 pairs or more, i.e., sex, age, education level, occupation, income, nature of business
and number of years in business.

Understanding of land ~ Source of SS df MS F P-

and building taxpayers  Variance value
1. Perception of Between groups 1.029 2 514 1328  .269
information and In a group 47271 122 387

understanding of land and

building tax payment of Total 48.300 124
people who are
responsible for land and
building tax
2. The understanding of Between groups .392 2 196 279 757
:a”d and b}J"t?]'”gs o magroup 85760 122  .703
axpayers in the service o
personnel and officers Total 86.152 124
collecting land and
buildings tax
3. Other aspects of Between groups 551 2 275 420 .658
:JnddefStgnSi_nlg paying ”]je In a group 79.981 122 656
and and building tax o
the person who is obliged Total 80.532 124
to pay the Land and
building tax
Between groups 712 2 .356 1472  .233
Total all In a group 29.500 122 242
Total 30.212 124
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Summary and Suggestions

The results revealed the personal data of the respondents responsible for land and building
tax in Fang Daeng Subdistrict, Na Klang district, Nong Bua Lamphu Province. The general
information is classified as follows: sex 42.4% of 53 people, 57.6% of females 57.6%, about age
4.8%, aged 21-30 years, 6 People, 35.2% aged 31-40 years of 44 people, 55.2% aged 41-50 years
of 69 people, 4.8% aged 51-60 years and over 6-people. About the educational level, 55.2% lower.
or equivalent high school/vocational 69 persons, 22.4% Diploma/vocational 28 persons, 22.4%
Bachelor's degree, 28 persons. Regarding the nature of business, 8.0%, 10-dormitories, 90.4%
business 113 private/trading locations, 1.6% renting buildings and land 2-places, the type of
business 100%, natural persons 125 people, the number of years in business 25.6% 1-5 years, 32
people, 43.2 percent 6-10 years of 54 people, 18.4 percent 11-15 years of 23 people, 8.0% 16-20
years of 10 people, 4.8% over 20 years of 6 people, occupation 11.2 percent 14 civil servants,
48.0% 60 farmers, 36.8% trade/business, private 46 people, 4.0 percent, employees of private
companies / state enterprises 5 people, income 3.2 percent, 10,000-15,000 baht, 4 people, 15.2
percent, 16,000-20,000 baht, 19 people, 81.6 percent, more than 20,000 baht, 102 people, and
about public relations 78.4% billboards 98 people, 8.0% Facebook 10 people, and 13.6 percent
internet 17 people.

The results of understanding people liable to tax land and buildings in Fang Daeng
Subdistrict, Na Klang district, Nong Bua Lamphu Province are summarized. The overall picture
was a high level (x=3.99), in descending order as follows; 1. The understanding of the land and
building taxpayers in the service of personnel and land and buildings tax collectors (x= 4.04), 2.
Other aspects of the land and building tax of who is responsible for the land and building tax
(x=4.03) and 3. The perception of information of the land and building tax of who is responsible
for land tax and buildings (¥=3.92). The results of the comparison of the level of understanding
about the people of the land and building tax liability in Fang Daeng Subdistrict, Na Klang district,
Nong Bua Lamphu Province by one-way variance or F-test from 2 pairs or more, i.e., sex, age,
education level, occupation, income, nature of business and number of years in business no
different.

Suggestions

1. The understanding of land and buildings taxpayers in the personnel service and official
collecting land and buildings tax should be clarified. The staff and personnel who understand the
rules for calculating land and buildings tax should encourage these officers to attend additional
training on land and buildings and their experience with personnel. In addition, create a network
of land law and other laws related to public and private sectors.

2. Perceived information and understanding of land and buildings taxation of land and
buildings taxpayers, although this aspect will be used as a recommendation for further research.
Considering the overall results were at a very high level. Nevertheless, some issues are average:
other taxes are payable. Therefore, future works should be related to land and buildings, which are
1) management of billboard tax collection, 2) entrepreneurs' knowledge about billboard tax and 3)
model of billboard tax collection of the Sub-District Administrative Organization and
Municipality.
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Abstract

The objective of this project is to create a portable water-switch control system that can
be used in various types of vegetables, agricultural fields, and agricultural sites. Users and various
types of agricultural locations are prepared to study the control of wireless technology devices to
facilitate users and study the working patterns of humidity and temperature sensors used in the
water opening by measuring the humidity in the soil sensor shown through the mobile application.
If the humidity is lower than the set value, the Application will be sent to MCU ESP8266 to turn on
and off the water if the humidity reaches the set value. The results of the research showed that
the control of water distribution for agriculture by smartphone. It can solve problems and facilitate
water users without having to waste time turning on and off the water. Reduce the problem of

forgetting to turn off the water and have more time for other activities.

Keywords: Smartphone; Internet of things; Microcontroller
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Abstract

This research is to produce online video media and to solve the problem of using the
teacher's learning record system, Faculty of Industrial Technology Nakhon Phanom University. The
population of the research was teacher Faculty of Industrial Technology Nakhon Phanom University
is a user of the learning record system 97 teachers. To using a purposive sampling and were only
one user. By the Yamane method was used to select a sample of 78 teachers. The research used
questionnaires and statistics as tools to analyse data such as frequency, percentage, average,
standard deviation, and ranking. To compare before and after watching an online video of using the
Educational Service System to record teachers' Grades Entry. The results show that 1) have prepared
video materials by uploading files onto the YouTube channel for online viewing, and 2) the results
of the analysis of the frequency and percentage of respondents' opinions after watching the video.
Consider follow to lists found that, there is a convenient access to the grade record menu. Overall,
at the highest level (X=4.86), secondly, have been Knowledge and understanding of grading
methods together and grading separately. Overall, at the highest level (X=4.81) and have been
knowledge and understanding of how to fill in individual student scores (X= 4.79), Overall, at the
highest level, respectively. and from the data of the condition of recording problems, grades were
compared after watching the video. Found that it was able to solve the problem of recording grades

from a maximum of 10 mistakes, decreased to 2 people, 1 person, and 0 people, respectively.

Keyword: Questionnaires, Teacher, Education Service System, Online Video
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Abstract

The purposes of this study were: 1) to determine the effectiveness of online lesson on
Infographic Design on website subject Computer Technology 6 using by Computer Package with
an efficiency of 75/75 2) to compare the Matthayomsuksa 6 Students’ achievements between
before learning and after learning Chumchon Thetsaban 3 School (Phinit Phitthayanuson). The
sample selected by cluster random sampling was 22 Matthayomsuksa 6 students selected
through the purposive sampling method. The instruments used were: 1) the online lesson on
Infographic Design on website Computer Technology Course 6 using by Computer Package. 2) the
before learning achievements test having 30 items/point with 4 choices and having 20 items/point
after learning. The statistics used to analyze data were percentage, mean, standard deviation and
dependent t-test.

The findings were as follows: 1) the online lesson on Infographic Design on website
Computer Technology Course 6 using by Computer Package had efficiency of 83.33/88.00 which
was higher than the standard set. 2) The Matthayomsuksa 6 students learning the online lesson
on Infographic Design on website Computer Technology Course 6 using by Computer Package

after learning was higher than before statistically at the .01 level of significance.

Keywords: online lesson, Infographic, Package Program, Learning achievements
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