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a dy ' . .
s MABATIUNINDY (Pre-requisite)

[1 & sey wdnwadl 1,2
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A3 aNeves18iv (Course Goals)

1. WelvgEeuiinusiazarndlaieaiuvdnnisinenuees Sensor inalulad loT
szuvdeansteya uazesAUsznouesios fiRnssaadey

2. elifiSeuaansnoonuuy aa warUszgndldszuunsiaiavieruaulagld Sensor way
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3. ieduasulvgiGoulinruiuiioveu aseviinfsmnuuaende 9385950 uaznsldinalulad
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2. wadwsmaiSeuiseAuTedn (Course-level Learning Outcomes: CLOS)
dloAuaanaiiounisaeundy Sanfidusansfinuiluseinannn (CLOs)

CLO1 (K) : 93Un8uwAA 8NN3 N3UILNNT Ya1uves Sensor inelulad loT svuudeasieya uas
asdUsEnaUretiaslfiRn1sdanseelaetegnsios
CLO2 (P) : oanuuukazaseszuunsvinnsanuauluiesujifnslagly Sensor uay loT lhnu
SngusvasAiiimue
CLO3 (A) : uansmusuRavauwazAiladsaulasnsdy 9385550 wagmsldmaluladfiaviaeens
winzaulunsiauesl JURnsevaiey
CLO4 (S) : TiinwznsAsiiaTIzsl Msdeans wazmavsmudufiundiiossnuuy Wann uavitaue
winnssureslfuinisdanseslaegnsadassa
CLO5 () : simunduuuuuinnssumiedensifeudsin Smart Laboratory flanunsaUszendldly
USUNNNTSAny Inenaans vseyuwule

A L. (J a
NN 3 ANBAUSULATNITALUUNIT

1. f1ed3u1e51e39 (Course Description)
N1IONLUUMAENTASUINNTIY  WensiSeunsaeulfuamsinendans  laenis

Uszgndld Madeuyan 189 150 19uYerLes way Internet of Thing dwmsunisinunly

AMTTY 7 21
Design and Innovation for teaching science experiments. By application about writing
Instructions, Sensor Operations, and Internet of Thing for 21st Century Education
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1. v vievinwsiimedvijmisitesianniian (CLOs)

Lﬁa?’ijuqmmiﬁaumiaaul,tﬁa fanfiduamsinuluneiniavannse
CLO1 (K) : 93UN8UwIAR 8NN3 N3UILNNT 9a1uTes Sensor inAlulad loT szutdeasieya uas
asdUsEnauretiaslfiRn1sdanseelaetegnsios
CLO2 (P) : eanuuukaraseszuunsIvinnsenIuntluieslfjiinisiagld Sensor uay loT lanu
TngusvasAiimue
CLO3 (A) : uansAusuRavauLazAiladsnulaends 9305550 wavnsldmelulagfdviaagne
winzadlunsiauiesfuinisdansey
CLO4 (5) : inuznsAsiiaszy msdeans wasmyvinuduiiufiesenuuy W uazthiaue
winnssureslfuinisdaaseslaegnsaiassa
CLO5 (O) : simunduuuuuinnssumiedensioudsnu Smart Laboratory flansnsaUszendldly
USUMVNANTSANYY INenenans vseuyula
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YDLAUBDLUY

Draft

FUm Wen/ansymsiseus Aanssunsiseus donnsaou Haeu

1 YuA95183%7
ANDTUNYTILITN
HAdWEN3583 (CLOS)
WHUN1TIANSISEUIRaBANIA
A1SANYI
WsTauwazUseiliuna
WUINNTHRIUILATINTU
WINATIN

2 LUIAAUIRNTSUEASISEY | USIENe BAUTIensalAN®) PowerPoint, JR¥iA, NA.AT.I5ING
MFADUINLIANEARS Lhag wagszanauosdymiluns | nsdldnwn, LMS Yol
Smart Laboratory lumnissy | dansiseuiuddanig
721 IneFans
Anwanindgym U3 +
proposal

3 WANNTITVINIUYDS Sensor U518 ANWIUSTLANLAY PowerPoint, Sensor §19814, | HA.A5.35INS
wag loT nsUseendld Sensor nansUsenaunsaeu doul

il lulasmeulnsaaasuaynig Workshop n1sifigulusunsy | Arduino IDE, ESP32, NFLAT.IIING
Weuluswnsudoy Arduino/ESP32 AauIMeS, AleUfURANs Yol

5 ANSLIBUAD Sensor U UURNsWeNsiadsasay 4n Sensor, ESP32, NALAT.IIING
lulasmaulnsaiass 81UA19N Sensor Breadboard, AleUfuAns | deudl

6 nsfudstoyauaznsuansta | Workshop weawste Cloud Blynk, ThingSpeak, Wi-Fi HA.AS.ATINT
NIUSEUU loT Platform wag Dashboard Module, ApuNLABS Joudl

7 Design Thinking dmsuns | szt Amualang | Design Thinking Canvas, NA.AS. 35N
asnauinnssy LASLUIAANIRNTIY Miro Board, Worksheet Joudl

8 ASPBNWUUANLUVUIANTIY | 9091 Proposal wazeenuuu | Template Proposal, HNALAT.3TINT
viesuRmsdaasey AULUU TUswnsuepnLkuy, Canva Yol

9 tguonMuNIUlATY | diausanuimiinazsu | PowerPoint, Prototype NALAT.IIING

Joudl
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AULUUUIRNTTY

PowerPoint, Video

Presentation

[7]

et | en/ansemaiieu Aanssunsiseus donseeu Heou

10 MINAUIAULUUWIRNTTH A59AULUULAEVIAGEUATS | Sensor, ESP32, Arduino IDE, | WA.AT.351WS
i YAYUNTLFULUY LRH!

11 mafunuTkegdeTed | Seseideyauazaing Excel, Google Sheets, NPLAT.3TINT
%@yjamm Sensor Dashboard Dashboard Platform Yoyl

12 ANUUaRANY 9385351 Way | AATennsaldnwl aAusie | nsaldnw, AAviAL, lenans NA.AT.ATINT
mslawmaluladfndiia LazazvIouAn 3YUTIIUAINA Yol

13 msUSuUTILagLY USUUaiuuuuaInNNanTs Prototype, huuUsuiily, HA.AT.ITING
UsgAnSnnuinnIsuy yNAdoU Peer Feedback Yol

14 mMyUseliulssansnn naaedldnuasay WUUUSZUUSZANEN N, NA.AT.ATINT
UINNTIN Usziiuna Google Forms Youd

15 MIUNAUBLAZAITANAINU Symposium Lagn15a15n Prototype, Poster, NA.AT.ITING

Yo

a T4 a  vd Y Y a
2. uNunsUsEiuRaansn1sIsBuIIRAniasEAUTIEITY CLOS
21 msinuasussiiunadugrsluniaiseui

.

TuAanssy 578971 FuuuIans sy

a A LY E 4 o
msﬂssmumawmmmsﬁﬂug (Formative Assessment)

a 4 o 14 .
msUssiluendunanisisous (Summative Assessment)

(1) A5n15/4A509Lawas NNt U IawasUsEIUNG

dnen

wadwsmsSouimants | 3Bns oW | u
CLO SEAUTIEIN Usziliu \3eailefld Usediu | (%)
CLO1 (K) BOUNUNRANATVINUVDY ANSNAEDU ATEUNG 2,3,8, 20

Sensor wAlulad loT AN M3 WUUNAEDU Oral Test 10

szuuﬁami%’aga uay ARUAINY

239AUTENOUVDY LaLNg

weslfUiRnsdaasesldegns | Amsien

LN ASAIAN®YI
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[8]
dnen
wadwsnsFeudiieants | B Flainl | u
CLO FLAUTIVIT Useidiu \3eslefild Usedlu | (%)
CLO2 (P) DINUUULAZATINTTUY M3Useidiy | wuuUssidunauiun, 3,4,59, |25
aTviavsenuaxly urU iR | wwudssiiuduay, 12, 13,
ﬁaqﬂﬁﬁamﬂmﬂsﬁ Sensor WRZHNAIU WUUUSEEIUAULUU 15
wag loT 1@’1’mmi’mqﬂixmﬁﬁ uSAnssu
fimun Proposal lasunismeusu
a4 IPITEX 2027
CLO3 (A) LEASAINUSURAYDULAY ANSAILNG WUUFUNANGANTTY, fanAn1A | 10
Adsteanuvasndie NORNIIY Reflection Journal, nsAnw,
2395554 waznsidmalulad | n1sasvioudn | Rubric 11, 15
AR amanganlunis uaES FUTSU5ISULAL AL
WanvejuAnsdantey | Ussldiums | fuiawey
UjuRau
CLO4 (S) Teinwen1sAnIAIEI NS 1.115Us2EY | Rubric n15uL@ue, 6, 7,8, 15
doans waznsvhausiniu | msduaue Rubric n1svinaududiy, | 10, 14,
;:Jﬁ'uiumsammu AU NS Peer Assessment, 15
LazlIduauInNITY Aedos snulnsidoya
ﬁ’awﬁﬁ’aﬂ’ﬁﬁaﬁaﬂﬁaéw 2 1159 ﬁ'll.auamuﬁaﬁl,ﬁmifaq
ﬁUiSaW%ﬂWW ﬂf;:il] LagnNIs
AN
Joya
CLO5 (Q) DONUUULALHRAILIAULUY n1sUsZIEU 7,8, 9, 30
winnssuvsedensiseu; 1As9U Funu Final Innovation | 12, 13,
#1 Smart Laboratory lag | uinnssuuas Pitching 14, 15
YIRS Sensor Uag loT ATUNAUD
Wowdtymvierauins | waau
Fansiseusluusunms Pitching
ANSANW INIEERS 1130
yuyula
374 100

AABANIANISANYY 70%
g@auuangnin 30%
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ineueiUsTiunan1siseus
85.00 — 100.00 Tonsm A 50.00 — 59.99 Townsm C
75.00 — 84.99 onse B+ 45.00 — 49.99 lonsm D+
70.00 — 74.99 onse B 40.00 — 44.99 onse D
60.00 — 69.99 onse C+ 0.00 - 39.99 lonse F

3. n1IgvsTalvesiidn
NNYBIN HIUNUARINITETUNNTENSTO! Usesrumanansial

1 enasuasdeyauusii

uledniainudynis leun grudeya Sciencedirect Scopus wag Pubmed Llusiu

auv dd »
2. UNVYNLNYIVDY

1.

Jiraporn Chomanee, Nisagorn Nakarang, Sek Handee, Patchara Choksuriwong,
Supagorn Katathikarnkul, and Tanchanok Poonsin A (2022) “An Experimental
Set for Studying the Changing State of Matter with Smart Learning Media
Displayed Through the loT System for Smart-Lab” ASEAN J. Sci. Tech. Report.
2022, 25(4), 42-49.

3575 Youdl, Unun ydlade dn9136 Wugnes, dnsiasal Ldeuid wag AANT
AanSnnIna “nsaugUnsalii eAnwiAauieuvesufAsendedangiate
QUUNILUUATIR WIoUTUTUNTULAAINASRLWITAAIY 0T UW Smartphone @Sy

a o a I (%

1 a va s a v v a oA
‘Vi@fl‘Uﬁ‘UG]ﬂ']ﬁLﬂll 215815URANYIFENAEU UN 23 RUUN 3 (LABUNUYIYU —

SUAL 2563), NN 70-78.

s

gNsuY NWANS , e Thug 1A WA, ANNT NANSNIINA warITINg

q

Yol “LAT8INTIATATLAUAMUTNTUVDIU LT ouenluiAn28 Digital thermo

sensor NigunsalAluAy  Internet of Things (IoT) nguaRINANIUKENNEIATUUY
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(2]

(3]

daastizIngld SENSOR uaz 10T
[10]
smart phone” Jutinusefug” Uszdnl 2563 1ae dinaunsidewians (3e.), 2-
6 NUATUS 2562, i1 466.
W Sauy 50uned Weawy wagdsms Yeudl “ganisssuiaudineadniin” Tu
nMsUsEyIvINITERUBRNM AN devinsa “Iouavuinnssuiiensiamund

9
[
U

B AN 29 @swan: unAnedevinda, 9-10 wauAIAY 2562 , wih 1790-1797.

e

nila1 dunsmilounay 335 Youdl “saunamaninisiiafiiedanimesnivin
sayeduarngiules” Tumsussgdnnmssedunauninerdeinga “aide
uazuinnssuiednudiiiung” asefl 28 uinededindas, 8-9 waunAu 2561 ,
i1 101-106.

5171 dandw, Forieed wmvans uazdsms Yeud “saumaniuazimosluieiing
aadumzmilagldunay” TunsuseaAnnsssiunuminedovinda Ussmelne
0.0 “AFutuindoudean” uitonazuianssud edsauiisune” aded 27

UNINEIRBVINT, 3-4 WeWAIAY 2560 , 9T 532-539.

Chomanee J., Chantarachat N and Katatikarnkul S “Experiment set for studying colligative
property of solution with digital thermo sensors and automatic display programs on smart
phone,” The 48th International Exhibition of Inventions Geneva, Geneva , Switzerland.
10" 14" March 2021

Chomanee, J., Rongdat, S., Sorasang, S., Katathikarnkul, S., Juntarachat, N. “Simple
Analysis of Alcohol Types and IoT Device through Application on Smartphone”
INTERNATIONAL INNOVATION & INVENTION FAIR (E-NNOVATE 2021) (online)

Poland, 22".24" Jun 2021(https://www.e-nnovate.eu/virtual

booth.php?id=40&cat_id=14&cat_name=Y oung%20inventors.)

Tekasakul, P. Suwattiga, P., Thongyen, T., Chomanee, J., Tekasakul, S., Chetiyanukornkun,

T., Thongboon, K. "Sources and Mapping of Ambient Nano-aerosol in Thailand,"
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[5]

(6]

(7]

(8]

[9]
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[11]
Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla University, Hat Yai.

Thailand. August ", 2017.

Chomanee, J., Thongboon, K., Tekasakul, P., and Tekasakul, S. "Physicochemical
Characteristic of Nanoparticle in Hat Yai District,Songkhla Province, Thailand,"
Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla University, Hat Yai.
Thailand. August 6", 2017.

Nim, N., Intra, P., Chomanee, J., Tekasakul, P. and Tekasakul, S. "The Study of Ambient
Aerosol Particle Concentration (PM10) by Using Electrostatic Mass Monitor: South East
Asia Haze Episode," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla
University, Hat Yai. Thailand. August 6th, 2017.

Hongtieab, S., Hata, M., Matsuki, A., Furuuchi, M., Sekiguchi, K., Yoshikawa, F., Ikemori,
F., Nishimura, R., Tekasakul, P., Hor, S., Kunaifi, K. and Chomanee, J. "Characteristics of
Ambient Nanoparticles in Lower southern of Thailand, East Asian Cities based on
Monitoring Network," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla
University, Hat Yai. Thailand. August 6", 2017.

Khunritthirong, P., Chumchuay, K., Nim, N., Chomanee, J., Phairuang, W. and Tekasakul,
P. "Situation of Ambient Aerosol in Lower South of Thailand during July 2017 ; South East
Asia Haza Episode," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla
University, Hat Yai. Thailand. August 6", 2017.

Okazaki, Y., Hata, M., Chomanece, J., Tekasakul, P., Tekasakul, S., Furuuchi, M.
"Characteristics of Particles Emitted form Wood Biomass Burned under Various
Conditions," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla University, Hat
Yai. Thailand. August 6", 2017.

Chomanee, J., Tekasakul, P., Tekasakul, S., Hata, M. and Furuuchi, M. “Effects of Moisture
Content on Smoke Particles Concentration and Particle-Bound Carbon Components from
Rubber Wood Combustion,” Proceeding of the 9" Asian Aerosol Conference AAC2015,

Kanazawa Tokyo Hotel, Kanazawa, Japan, June 24-26, 2015.
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[12]
[10]Chomanee, J., Tekasakul, P., Tekasakul, S., Hata, M. and Furuuchi, M. “Effects of biomass

loading on particle size distribution and particle-bound Polycyclic aromatic hydrocarbons

from rubber-wood combustion,” Proceeding of the 4th PSU-KZU JW, EA-NanoNet-3,

EIAA-3, Prince of Songkla University, Hat Yai. Thailand. Dec 8-9, 2015.
[11]Tekasakul, P., Sea Tia, P. and Chomanee, J. “Aerosol Concentration in the south of Thailand

during 2015 South East Asia haze episode,” Proceeding of the 4th PSU-KZU JW, EA-

NanoNet-3, EIAA-3, Prince of Songkla University, Hat Yai. Thailand. Dec 8-9, 2015.
[12]Thongyen, T., Suwattiga, P., Tekasakul, P., Chomanee, J., Duangmal, K., Hata, M. and

Furuuchi, M. “Monitoring of Ambient Nanoparticles using Inertial Filter in the Central and
Southern Thailand,” Proceeding of the 4th PSU-KZU JW, EA-NanoNet-3, EIAA-3, Prince

of Songkla University, Hat Yai. Thailand. Dec 8-9, 2015.
[13]Chomanee, J., Tekasakul, S., Tekasakul, P., Furuuchi, M., Hata, M. and Otani, Y.

“Laboratory Scale Study of Polycyclic Aromatic Hydrocarbons (PAHS) Emission from

Rubber-wood Combustion,” Proceeding of the 1™ International Conference on Atmospheric

Dust DUST2014, Castellaneta Marina, Italy, June 1-6, 2014.
Chomanee, J., Tekasakul, S., Furuuchi, M., Hata, M. and Otani, Y

[14]Tekasakul, P.,

“Decomposition Efficiency of Polycyclic Aromatic Hydrocarbons (PAHs) in Nanoparticles
from Rubber-wood Combustion Using Soft X-rays,” Proceeding of the 7" Asian Aerosol

Conference AAC09 Xi’an, Shaanxi, China, August 17-22, 2011.
[15]Furuuchi, M., Chomanee, J., Thongyen, T., Hata, M., Tekasakul, P., Tekasakul, S.,

Limpaseni, W., Ikemoto, R. and Otani, Y. “Characteristics of nanoparticles emitted from

biomass fuel burning,” Proceeding of the International Symposium on Contamination

Control, Tokyo, Japan, October.5-9, 2010, P27.
Chomanee, J., Furuuchi, M., Hata, M., Morishita, K., Tekasakul, S. and

[16]Thongyen, T.,

Otani, Y. “Removal of nanoparticles from biomass fuel burning using electro static
precipitator,” Proceeding of the 27" Symposium on Aerosol Science and Technology,

Nagoya, Japan, August 3-5, 2010, P29.
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[13]
[17]Chomanee, J., Thongyen, T., Furuuchi, M., Hata, M., Morishita, K. and Otani,

“Characteristics of nanoparticles emitted from direct biomass fuel burning” Proceeding of
the 27" Symposium on Aerosol Science and Technology, Nagoya, Japan, August 3-5, 2010,
P28.

[18]Chomanee, J., Tekasakul, S., Tekasakul, P., Furuuchi, M., Hata, M. and Otani, Y.

“Characteristics and Ambient Air Effects of Particulate Matters and PAHs from Biomass
Combustion in Rubber—Smoking Process,” Proceeding of the Annual Conference,

Kanazawa Institute of Technology, Kanazawa, Japan, March, 2010, VII-19.

[19] Choosong, T., Chomanee, J., Tekasakul, P., Tekasakul, S., Otani, Y., Hata, M. and
Furuuchi, M. “Workplace Environment and Personal Exposure of PM and PAHs to Workers
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