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1. UM

1.1 %’a;daaiﬂ (Executive Summary)

F189UNTUTZEHURULBIRNUNAT AUN-QA Yasvangnsingmansiadin a1viviildnd (ndngnsusuuse w.a. 2555)
A TENd Aoy nenmand wninendoudion atuil vt “ulsuisamniwaninedeuiinn 2558-2561”
Farmualitimstaunnunmsziundngasiagldinasinisuszfuganmvdngnsnausnsguves AUN-QA visoinasi
MsFUTeMdNgRTTERULUNABUS

HAN1IUTTIUAULDIUBIANgATINeIMansdndin @193 HENd ManansUSuUse w.e. 2555) aunaein1suseiu
ANNNVANEATAINNINTFIUYEY AUN-QA Tausznausenadinanin 11 naei Ineldinasinzuuu 7 sedu 1uds
wanalunngg

Criteria (1NQUANAMAIN) Score (AztuL)
1. Expected Leaming Outcomes (Han338u3TinAn) 4
2. Program Specification (Yarivunvevidingns) 4
3. Program Structure and Content (assa¥huaziilonvemangns) 4
4. Teaching and Learning Approach (N33UUNNSL38UKATNTED) 3
5. Student Assessment (M15UszillugLTEW) 4
6. Academic Staff Quality (AN WYARINTENEIVINTS) 4
7. Support Staff Quality (AN WYARINTENEFTUAYL) 3
8. Student Quality and Support (AN WENANY LAY N TATUAYL) 4
9. Facilities and Infrastructure (lnssasnsiiugiunarassiuisnnuagan) 4
10. Quality Enhancement (MSWAIUIAMATMN) 3
11. Output (HaH&) 3
Overall Score 3.64
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2. InuEINTUTAUAMAIWIEAUNENEATVRLATEY I INENAE T Y
(AUN-QA Criteria at Program Level)

2.1 Expected Learning Outcomes (RAN1338UTNANANI)

2.1.1  The expected learning outcomes have been clearly formulated and aligned with the vision and
mission of the university. (Ns¥UIUNSIMUARANTISEUSTIAATaUdnULAzaann oI UIdeiAILALTUEAT
YDIUMINYNAE)

néngnyimrmanstidin a1 iniand vesmadniiand anginermans aninerdesiia Sulansioumsaou
LPUAT WA, 2515 waznaent I LI ndngns TiEunTUSuUR-iannegeones Tl we. 2550 fms
Usuugmdngnss Wil Tnssadrsvaandngas Wulumy Uszmansensisfinuidnis Bos inausinnsgrundngasseiu
YSyauais w.e. 2548 uarlul we. 2555 dn1susulsmangnss Tl ansgiunanisiseuiveamangas (kan1siseus
finnanSavamangns) ulumy
(1) UsenAnsznsasfnwiSng (Fes N5oUmsgUANRAisy M UgANANYILRINA W.a. 2552
(2) UsznmAAnENTIINSATEALANT 1309 LMNsUSURMUNTOUIATg UAMNAITE T URANAN YL
W.A. 2552
(3) UsznmiAnsnsasfnwisnng ieq wnssrunandisedulinen avninermaniuazadnaans we. 2554
Fsfimsimumannsgunamsizously 5 du fe
(3.1) AUETIN A3UTITY
(3.2) ANU3
(3.3) Minwgnadayqn
(3.4) VinweANUAURUSIENIIUARALAZAUTURAYRY
(3.5) Finwemsiieneidiiay msdeansuaznsldimaluladansaumea
Hosmnndngnsinenmanstiudin awnivitand fmsGeunsaouseinufoinisde dafuldnmadiu “ines
#ide” Wunesgrunansusiud 6

N30V 2.1.1.1 UAAI WIATFIUNANITEIUT (Wan1si3euinaIands) Yawmangns Yemdngnsinenmansiudin a1w)
Wand MUsngedly “swaniBeavamangns vangasinenAanstingn ev1dnidnd wingasuiuuse w.e. 2555
uAB. 2)” (1AR.2 MAKNLIN Y TN 79)

N30V 2.1.1.2 uans USvgyuazinquszaAvamangnsm NUsnglu “9eaziBenvasiangns vangnsinendans
Unudin anu1dviand nangasuSuuge w.a. 2555 (WAa. 2)” (1AB.2 1 6)

uiiuldd nansFeuifinenis @asgiusanisiBeul) vewmdngasinerdmansingin arndyiand du
TnguszasAvamangnss danuaenadosiu (1319 2.1.1.1) uazdenndadiu AdeviAduasiusiavasaney
Meenans uaz AdeviAduaziusiavessmninerdeuiing
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2.1.1.1 WnsFIURANISIELS nangasinerdansindin ervidnd wangasuiuuse w.a. 2555

WINTFIURANTSISEUT vangnsInerAansiuga arvwdnd
A End angIngrAans unnInerdeuing
(* inmspruNan1siseuiBaaenanaesiuiidmualilusiasgiunanaissduUiyaesanuivinemansuazadamans (UAe.e))

1. AMSTIU AYSIIN *

1) farwdedndgain

fseidevivte uaslinmusulinyausionies
TAndinuaznsentnlun1sU§URnINasIeIUsIUNIIINITHALIVITN
\nswAvBuArANLAALTIUDIDY

(1.
(1.
(1.
(1.
(1.5) H3mansnsae

2)
)
)
)

e
(S~

2. Anug*
(2.1) ﬁmmﬂwé’ﬂmiLLav‘mqwﬁmqé’wu?\l%ﬂéLLavﬂﬁmmam%ﬁLﬁaaﬁaq
(2.2) fanuiiugumsineimansuazadaamans awnsatiunysannmshiniandld
(2.3 )mmmmmmmmmmmu’mwaﬂmm‘su,avwmmmm%’lmmqmuv«aﬂa
(2.4) danusouslumanssing Frzi Ul luiausedTu

3. vinwemelaysyn *
(3.1) @wsaAndesiziegiaduszuu uazlivgiing amuvdnnisuaziinisnidingmans
(3.2) awnsadinnuimeiandlulssgndldivaniunisalnneg leeggnieauasivanzay
(3.3) fiannalil§ anunsadiesnedt wasdansziauiainunasdeyasia fivannvanldegisgnios
wlevlugmsasreassAuianssy

4. TiNEEANNFUNUSIENINNYARALAZANSURAYDU *
(@.1) finngdih awnsovhausmtugBuldd sdugiusfinuaylugiusandn
(4.2) AANUSURATOUADEIALLALDIANT
(4.3) a@nunsausuRIdIAUAnIUNTILAY TRIUSTTUIANS

5. dinwzmsiiasziBeiaay nsdedns uaznsldimaluladansaume *
(5.1) annsaUszgndnnuimeadnmansuazada Wonsiinsiey Usvanana msuidywn wasiiausdoya
pghamngay
(52) fWinwrlumsdeasnwilnelfednedivszaviam susmadentdsuuuunsdomsldedannzay
(5.3) fWinuzuazauinmSangy ensiuahlFa
(5.4) annsalfinalulagansaumelunisduiu fiusiusn waztdiauedoya lWegedliussdnsam uag
Wigay fuanunisel

6. vinuriNdy
(6.1) Wnwelunshuiniamaimermaniidewiu wWilandnnisvinau waganunsaldiasedis/aunsal

P

fugmumaineemansliegagniesuasUasnsie
(6.2) Finwrlunsigianismeildnd wWilandnnsinusazanunsaldiasedle/aunsainsi@ndliagiad
Uszdnanm danudnglumedasineg Aldlunsvaaemaildnd awnsaiv-dwseidoys uwax

aqﬂma NSNARDY MUNSNNITHAEIBNITNIINYIAERS
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nsau 2.1.1.2 USvguazingUszasdvasnangasineaansingn a1viand nangasuiuuse w.a. 2555

USvyrwesmangasineaansindin arviadnd vangasuSuuse w.a. 2555

v
v

ssaminensyanavessemafifinnuiiugusassinugluanuivnidndduegnad danulis arunsa
fnnu
mufimth wasianmNdaLansamannsldedisieiiies fmuAnaiiassd aunsoysanmsauiuas
Uszgndrusliiasusslond finwensdoas amnsavinusmiugduldiduesnad naonauiinusssuuazaiosiaugs

IUITaIRvamangnTIneAmansUndin a1 WEnd vangasusuuse w.e. 2555

o

HANUUNANE ANEIIN ANNT WaEANNAINTH Aell

q

(1) fmuduagvinuzinuinermans aeniidnd danuaunsalunisinwduaii 336 aunsaussgndanuiiile
nsanwseluseRuUyn-en wierienisusznaveinluaufanduaranviduiiieadosld

2) farwlds danufnaseasse amnsainget duasen egadussuuuasivigng da1anaysaINITuaY
Uszgnd Tenudiftofanaues &y uazusenand Idegreliuszavsnm

(3 fmnusuiiaveu fanaududth awnsavhaudungy Sinwelunisdeans fnusssu 93es55u wasdl
AITYIUTTUADININ

o W ¢ ' = vl Y = v, o [ I3
A1519 2.1.1.1  ANANRRSIEWING man1sSeuiTiannds (Wnsgiunanisiteud) vaawmiangns Au Inguszeaed

VBIVANGAT!
o . . Nan13EEusNAIANTe
NQUsZAIAYDINENGAT -
(11ATFIUKANITTEUS)
HanUuAnNilauuagyinveaInemans a1 idnd daduanansaly (2.1) (2.2) (2.3) (2.4)
13 AnwdAuadl 33 awnsaussendanuiiiensdnusielusyiuUTayan (5.1) (5.3) (5.4)
n-1en vsaLian1susenava1Inluavfdnduazavduineivedia (6.1) (6.2)

HanUunnniiaully IanuAnasieassd awnsadasey dunsien e
Duszuvuazdiviowa aunsaysannmsuazlszandldaudiieimuiaues (3.1)(3.2) (3.3)
F9A3 wazUsemavd bwog1alusEansSaw

(1.1) (1.2) (1.3) (1.4) (1.5)
(4.1) (4.2) (4.3)
(5.2)

HanUuRinninnusuinteu danududin awnsevinulungy dvinuelu
NN580875 UAMSITN TUFIIN UavdaTIEIUTTURDINTIN
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2.1.2 The expected learning outcomes cover both subject specific and generic (i.e. transferable)

learning outcomes.

N?Iﬂ"liLiEliJiVlﬂ’]ﬂW’N (NWﬂiﬁ’]uNﬁﬂ’]iL’iﬂUi) ‘Uaﬂﬁﬁﬂﬁﬂi”l fanuaenndesiu VIi]“l&!{]ﬂ’]iLiElUi IaZATBUAGN
ﬂ’J"IZJ'iLLa“'VIﬂ‘iﬁl“’VI'J‘l‘U Pt mmsua“wnwuwumu Ly ﬂ’J’]SJiLLﬁ“VIﬂ‘t&}“’LQW"I“’VI’N fanansly a9 2.1.2.1

M99 2121 Anudiussening wamsisuinatands nsgiunan1siteul) vawmangase fu nqugnis

Sud wazanuiuaiineenllu AnuiuasiinueiiugIu uas ANNSLAsTinEslaNIZNg

. . | vinwzill vise
a vd a ANFIAARDITY | o & "
NANNSIEUZNAIANIS (NINTFIUNANTIISEUS) o a gy, | ViNWEAUFIL WG
nqufnsteuss |
VINWZRNIENI**
1. AMSTIN AFYSTIN
(1.1) fanudedndaain vinwgialy
(1.2) dszidevity uazdanusuiaveudonule vinwgialy
(1.3) f3ndrilnuazaseninlun1sufuRniuasseussamivinisa 2 vinwgialy
VTN
(1.4) nsnaAvBuazANLAaLTuveadY 2 Vinwgiily
(1.5) §Rnas1sade Vinweiily
2. anud
2.1) fanuluvdnnisuaznquimeiuitanduayadnemansd VINYELRnIENIg
\Aeates 3 T itug
(22) fenuditugrumainemaniuazadnaans aunsoiunysu
nshdvniandle 3 Vinwelaneng
(2.3) annsafnmuanuiTIimAnInIsuaziauIAN3 i
N9 3 vinwgialy
and
(2.9) flenuseuilumandsineg Aazthlulfludinuszdiu
3. inyemetyeyn
(3.1) awnsadanzietnduszuy uaslvniing mundnnisway 4 ﬁﬂmﬁugm
TsmaIneenans
(3.2) awsanuimdiEndluussyndldivanunisalengg 1a 3 TINWLLANIZNN
AU NYNABILAZIVINE AL
(3.3) flaulely awnsadiases uagduaszvianuianuvaloya 4 Finuefiugn
saqiinannvanslfegnagnsies iethlugnisasiassduinngsu
4. JinyzANUEUNUSIENINYARALAANSURAYDU *
(a.1) finngdih anunsovhaumfugBuldd sidugiusfinuae 2 vinwgiily
Gk
(4.2) TANUTURRYOURDHIAULAYDIANS 2 vinwginly
(4.3) awnsausudndnivanunIsalla SnUsIINBIANT 2 vinwgiily

WEmg * SEAuNsSus 6 suAu anu Revised Bloom’s Taxonomy
(1) Remember [§/31] (2) Understand [vila] (3) Apply [luld/dszendld] (4) Analyze [wsiedi] (5) Evaluate [Uszidiudn] (6) Create

[Hans1e9i] ** vinweiily (generic skill) wWu msdeans n1svihauudiy sinwziamg (specific skill) 1y inwgihefuivdn
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f1319 2.1.2.1 ANNFURUSTZIIN Naﬂﬁiﬁﬂ‘i«!i‘l’lﬂ’m‘l’i’l\‘i (SJ'lﬂiﬁ']‘L!Naﬂ’]iLiﬂ‘Ui) mawanamﬂ v ‘Vli]‘iﬂ{']ﬂ'ﬁ
LiEJ‘L!i el ﬂ’ﬂﬁJiLLﬁ“’Vlﬂ‘U"VI’J‘lU ﬂmmu.auwnw“wumu bbele ﬂ’?ﬂﬂJiLLﬁ"’Vlﬂiﬁ“LQW"leI’]\‘i (#19)

inwenaly vise

g yd o o AUFIAARDITY | o & -
NAN1SEUINAIANTS (NINTFIUNANTSIEEUS) o oy | YINWETWUZIU UTD
nquinsiteus* |
TINYLIRANIZNI*
5. 1inYEn1sAATIiBaEeY n1sdeans wasn1sldmalulad
ANTAUNA 3,4 VinweiiugIu
(5.1) awnsaUssendanuInadinmansuazadis lien1sIATIEn
Uszanana nswiday wazdnauedeyaliegravngay 2 Vinwely
(5.2) Binwrlumsdeasnmwilneliegaliuss@vznin sumans
don 2 Vinweily
Tduuuunsdeansidetaumngay 3 Vinweiugu

(5.3) fWinuzuazauinmISangy en1sAunhla
(5.4) anunsaldmalulagasaumnalunisduau nusuny Lag
Uaue
Joua legnliuseansnn uagwangau fuanunsel

Y

6. vinwede

(6.1) TWinwglunsviufoinsmanemaniidesiu dlavdnns 2 Ve fiugu
v uazannsolfiedesiie/gunsaiugunsinermansly
pggnAearUaensiy

(6.2) Winwelunsufuansmaildnd Whlavdannsinunag 2,3 PINWELANIZNN
ansaliindesiie/gunsalmsiidndldognediussavinm danw
Frunglumeilasiieg Aldlunsneaemaidnd awnsaiiv-
AATIENTRYALATATUNANITNARDY ANUVANNITUALITNITNG
IeAans

2.1.3 The expected learning outcomes clearly reflect the requirements of the stakeholders.

=

lumsdain “unsgrunanisiteus (wamsﬁau%ﬁmw%ﬂ)” Fadudrunieves “wnsgrugudissauigns
anvdIngraniuazadinaans” faenadosiu “Usen1Ansensds@inwidns 1309 nseUNINIZIUANRA
FEAUDANAN YU WA, 25527 ‘mJiz‘quﬂmummmmamumﬂizL1/|ﬂ11nﬂ Ifusissls “aznssunsdarinseu
ATFIUANYA SEAUUSYRIRS sunAnenaansuazadinmans” SeUsznause §nsigandinnunInendesian
uazanAIAnINTIALITes 1wy aunauiAndlve sawfudarin “nseusnaspuanndseiuTyn e anineimans
wazadamani” Weduunisuduaie Wdnlvinisinindlasamnarsduasyrarnsiiieades deudwwey “919
wnsgruAdiszauliyInT  a1v1dneidiaasuazadinatans” Iiaugnssunisn1seaufinel dnauese
nszmTsAnwBMsiesznmaly “Ussniansensne@inwisnng Bes mmsgrunandiseuUinanes avnineimans
wagadnmans we. 25507 feiu wamsGeusfianamis GnesgiusansEoud) vewmdngnTinermanstiudin a1uTivn
fldnd Fsaenndosiu “unsgrugandiseiuliygnei avvineimaniuazadinenans we. 25547 Jaazviouniny
foan1svesiiduladiude
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2.2 Program Specification (Yafinviunvanangns)
2.2.1  The information in the program specification is comprehensive and up-to-date.

JomvuavemangasInermansUndin awildnd asunngegly “sieazideavanangns nangnsingrAans
Uudin 819139 WENd ndngasuTuuse w.a. 2555 (uAv. 2)” JeUszneudng 8 viddn fe

vanadl 1 deyavialy

vanafl 2 Yoyalonnzuemangns

vaedl 3 szuumsdamsiinu mssudiunis waglassaiwemdngms
vanafl 4 wansiBous nagnsnsaouuazysziliung

vaedl 5 dninaslunsusyliunatindng

vanafl 6 MaiaLAANse

vanedl 7 msusziununmvdngas

vanedl 8 MsuUsziiiulazUTuUTIMIALdunsvemanges

o

Joyamlulneduvlvemanans sl

Yovidngns wangnIIvemansingn auIvnwand
(Bachelor of Science Program in Physics)
CEMEDIOTS Houftu : IneneansUadin (Wand) [Bachelor of Science (Physics)]
Fodo - w.u. (W@nd) [B.Sc. (Physics)]

IuIunieAnNnaeanangns  Litdesndn 136 wiein dmSunangasuni
ldeundn 143 mihefn dwiundngasndgisiu

FULUUVRINANEAT MANgATIEAUUSYRS angns 4 U

Uiy uarinauszasdvamangns nseu 2.1.1.2

FTUUNTIANTTANN wuumheinninig

AnauURvasidifne diseduilseuinumeulaeviefiouni ua

nudnda NN AnweyIneamans

= v s
mmg'mwammaugmamanqm nIau 2.1.1.1
2.2.2  The information in the course specification is comprehensive and up-to-date.

Foyaidoswuvomnseiulundngns wu Suauniiein seinidoaioutounioiounioutu uazdeius
5787391 (Course Description) ¥09n5183%7 awUsngedly “seazidenvenangns (Uaa. 2)” (1NANWIN N Wi 43-
75) duderimundun 1wy Taqustasd (ansiSeuiiimem’s) vesseiv hideflazasuluusazdunv Bmsaou ua
InusinsUsEiiune veesimazsingeglu “seaziBenvessnedvt (WRe.3)” Feenansdiaoundareinluusias
AMANSANE agsinisasaaeu-Uiulge-uily Aewdnananisdnu wagazudsliind@nwimsiuludluusnvesnns
SYUNMIADUVBILAAL T8I
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“918az18EAYRITIEIY (1AB.3)” ArUTENBUME 7 119N AD
vanedl 1 deyavialy
vanafl 2 asmneuayingUszacd
vanafl 3 dnwaguarn1saiuns
vanafl 4 msiannsensGeuivesindnu
vanafl 5 ununsaeuLaznsUsEiuNg
vanafl 6 vinensUszneumsieunsasy
vanafl 7 mMaUszdiusasuiuuimsiuiunsvessnein

2.2.3  The program and course specifications are communicated and made available to the
stakeholders.

=

JayaieItutemmunvemanansd wagse3vemanans sun1swenns Niluguuuuvedends (@latindnw

ANgINeAans) warlusuwuuvesdayaansaung Feanansadifelanis website vean1A3THENS Ay INEIAENS
uIngdeuing (https://physics.sc.mahidol.ac.th/downloads/undergrad/Research Map2561.pdf/)

woNNT JAUINTHBLNINIUNITIANANTIN ¥IDNITUITINAINTINANY) LYY UNNTININIAERSLazIAlulad L@
Uszdl 2563, sunfinaivinig Wusu

2.3 Program Structure and Content (lassaf1suasiilannvawmangns)

2341 The curriculum is designed based on constructive alignment with the expected learning

outcomes.

wangasInemansingn auidnd & 2 vdngasdeslvidieonSeu Ao

(1) vangasund uay

(2) wangnsagisnu (Distinction Program)

tnfnwdudi 2 asSeusuflundngnsund wazasuenldsunundngaslandngaaviladletududd 3 lethAnw
fifinanadufi @nsuuueisaraudiofunaaeduda 2 lishnd 3.25) waslignsjamnefiasdnumeiuiland
soly anwnsaideniou néngasiagisau dedidnvasisude Wunside wasdhAnwiflenadeniFouseinluszi
Sadindne meldmuugihesensdiivinvinazenasdussdmangms

FeAvemangns wisliilu 4 ngu fe

(1) edvdnuiialy U 30 nhefin
() iflaﬁﬂnLan‘%ai’la%ﬂﬁugm 11U 27 nIein
nAnwmnanviv - adiaeans wil 37Ine Aand wonuans wag wmalulagyanim - Seuwiloui)
(3) 18P NANL wangnsunf U 73 dein (JeAu 61 viheiin uay len 12 wihefn)
VANgRINAgIsIW 91uIu 80 miefin (Jadu 74 viheiin uay \den 6 Miiein)
(@) seAvndentEs U 6 MILAR

Tngseinluwsiaznguilniuaenadesiunanisiteusiaiamis (nasgiunanisiseu;) duandunisne 2.3.1.1
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M99 2.3.1.1  AudNUSTEVIN AgUIIEAY U man1sEeuiiatande (1esgrunanisiseus)

ngusIeIN Han1si3euifianane (nasgruranisiGeul)
(1.1) (1.2) (1.3) (1.4) (1.5)
a = o (24)
Fe3vAnemaly
P s (3.1) (3.3)
30 v
(4.1) (4.2)

(5.1) (5.2) (5.3) (5.4)
(1.1) (1.2) (1.3) (1.4) (1.5)
(2.1)(2.2) (2.49)

i']tl"‘mmnuw'%awﬁmﬁugﬂu (3.1)(3.3)
27 videfin (4.1 4.2)
(5.1) (5.4)
(6.2
(

(6.1) (6.2)

6
(1.1) (1.2) (1.3) (1.4)
(2.1)(2.2) (2.3)
IV NANNY (3.1)(3.2) (3.3)
73 wd2wnn %o 80 nuwhn (4.1)(4.2) (4.3)
(5.1) (5.2) (5.3) (5.4)

)
(6.2)

2.3.2  The contribution made by each course to achieving the learning outcomes is clear.

wiazseIvlunanansiidsudnulunsilivssananisiteuinannnia Gamsamuldann “unuiuannis
N38318ANUTURAYIUNINTFIUNANTEUFAIINUENGATET1831 (Curriculum Mapping)” (nANWIN Y 11t 77-87)
Lay “519asl9envedTedu (UA.3)”

2.3.3  The curriculum is logically structured, sequenced, integrated and up-to-date.

WHUNNSANYIVBINANGAT lé’%msaamwuLﬁalﬁs’iﬁauﬁiama’lumsﬁwmﬁﬂwéhwmS] pgradusguu dnng
Limmmmaammaummw"L‘Umﬂ Tnsusagseivaedimsszymeinideaieunou (pre- requisite) Way/v3e 318771
flanansaeuldndensu (co-requisite) a81emLan FauandluununIn 2.3.3.1-2.3.3.12 wenani wunsAnwdad
AnuBangu Walenmdliaunsaidenieungiviamglanuniuaula

i 1 Feunivlumnednwily Weauniinus/anudidosumsiatmand daueans uas
ammansuarFouseiviuny mieselviiiugiu) ieliindnudianudifosiunisadamaniuay
Ingrmansiugruynain @and afl wagdiine ) SsagdelidnAnwinsiuanuatavesiaies suasidy
Usviasnumamsl,aamﬂmﬁau‘iummma6'] Iu%uﬂ‘w 2

%’uﬂw 2 LiEJUﬁEJ’J‘lJ’]LQW’]uiuﬂUWiJ%Wu mmaﬂmmmamua vilEnd FedndudmSunisanuInidndluse u‘U

v

A9U

Qeee

o~ a a 1Y) 2 o & o ) ¢ | Y a & ~
w9 3 Soungiranizseaunans Jsiududmsunisfnereluszauldygiln-ton wiseliien1susenau
213nluavidndus e luanvduUMNeIT09
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FUUN 4 UnAnwaunsaidenseusieivaniy wavdenivevinlassnumeiand Tuavnaula

WNIeINNINTTEUNsAR agin1susziliy Maludmvesiinginuasludiuvesennsddaeu InetnAnw duszuy
online 2 ASY ATILIN ABUNITABUNANNIA LagATINAY NeuNsaeuUatenia Feloyanlaainnisusuiiiu avdel

91971585@eunsulmuazUTulTInsSsunsaeuliniTy

AMIUNSUTUUTIMANEAIMINTRY A8iinsUSUUTMaNERsNN 5 U M3 IN9ILRSTIUnangnsseaudsyans w.e.
2548 Feiuualinnudnansinisiammangasliviuadioilusses egnstesnns 57
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LHUATN 2.3.3.1 819UN15L58U518791 General Education wag Basic Science
nangnsunAuaznangnIagisnu (Mangms w.e. 2555)

1" year 2" year 3" year 4™ year

SCBI102 (1)

Biology Lab |

General Biology |

SCCH103 (3)

1
1
1
1
1
1
1
1
N SCBI121 (2)
1
1
1
1
1
1
1
1
1

General Chemistry |

LAEN103-105 (3)
English Level 1-3

LAEN263 (2)
Reading & Writing

LATH100 (3) i for Communication
Thai Language** |
guag i SHSS145 (3) SCPY173 (2)
General Education* :._ o | Concept 3 1" Semester
E i i 2" Semester
MUGE102 (3) H LAEN262 (2) i |
Social Studies* | Listening & Speaking i
' for Communication ! !
MUGE103 (2) ' | |
Arts & Sciences* : LAEN338 (2) i i
i\ Effective Presentation E E
LAEN104-106 (3) | ! In English | |
English Level 2-4 i ! !
[ ————— I I
I 1 1 1
! | sccH04(3) | i SCPY280 (3) | |
| General Chemistry Il ' Geosclence & | |
! y ! the Environment ! !
' | sccH104 (3) | i i
1 1 1
i GenChemlab '! | |
! 1 i i
: SCBI104 (1) N ! !
! 1 | |
E Biology Lab Il ! i i i
1 | |
: SCBI122 (3) i ! !
! I | |
E_ General Biology Il ! i i i
**Art of Using Thai Language in Communication *for Human Development

a2



WHUATW 2.3.3.2 @1dun1siseusedviand ananguef nangasuni (mangas w.A. 2555)

1* year 2" year 3" year 4" year

SCPY211 (3) SCPY173 (2)

Nanotechnology

Classical Mechanics |

SCPY157 (3) > SCPY212 (3) > SCPY314 (3)
Physics | Thermodynamics Statistical Mechanics

CM, FM, TH, S

Waves & Optics »| SCPY351 (3)
Vibrations
—>| SCPY251 (3)
Modern Physics

> SCPY331(3)

Electronics & LAB

XXXX##H# (3)

Free Elective

SCPY### (3)

Geoscience &

—1{ scPY371 (3) | SCPY### (3)
1* Semester Solid State Physics i Specific Elective
2" Semester i
SCPY231 (3) [— SCPY### (3) i SCPY### (3)
Electromagnetism | Specific Elective i Specific Elective
SCPY158 (3) 5 i
> SCPY321 (3) i XXXX#it# (3)
Physics Il - !
EM, RE, QM, SCPY221 (3) Atomic & Molecular i ......... f.f.?E..?.!EE.’Fi‘!E ........
AP, NP !
Quantum 3| scpy322 (3) !
Mechanics | - |
Nuclear & Particle !
SCPY280 (3) i

Specific Elective

S 5 U ) O DO
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WHUATW 2.3.3.3 @1UN1SsBusIeIvWENd anange nengasnagisnu (engms w.a. 2555)

1" year 2" year 3" year 4™ year
SCPY211 (3) \ SCPY173 (2) |
Classical Mechanics | | Nanotechnology i
SCPY157 (3) > SCPY212 (3) > SCPY314 (3) i
Physics | Thermodynamics Statistical Mechanics i
CM, FM, TH, R |
Waves & Optics > SCPY351(3) [ i
Vibrations i
—>| SCPY251 (3) !
Modern Physics i
> SCPY331 (3) :

Electronics & LAB

SCPY332(3) [« XXXX#H# (3)

Electromagnetism Il Free Elective

—>| SCPY371(3) SCPY### (3)

SCPY323 (3)

Geoscience &

e e e L)
7y

1* Semester olid State Physics i Specific Elective
2" Semester i
SCPY231(3) [~ SCPY312(3) [« ! SCPY### (3)
Electromagnetism | Classical Mechanics Il i _ Specific Elective
SCPY158 (3) 5 i
- > SCPY321 (3) i XXXX### (3)
Physics Il - !
EM, RE, M, SCPY221 (3) Atomic & Molecular i ......... Free Elective  :
AP, NP !
Quantum 5| scPY322 (3) !
-- Nuclear & Particle i
SCPY280 (3) R i

Quantum Mechanics Il
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WKUNTW 2.3.3.4 drdun1siteusedviand nguiviufianis-dunun-laseanu-inau ndngasuni
(Mangns w.A. 2555)

For Physicists

1% year 2" year 3" year 4™ year
Physics I i i ...... EI ..... t ........ . ...... &LAB ..... i N
M. ML TH, | i ectronics i Training
Waves & Optics i i . SCPY331 (3) i SCPY490 (1)
SCPY157 (3) | ! ! Seminar | i
T ——— ! i Project in Physics |
y ! ! SCPY391 (1) :
! : i SCPY493 (2)
SCPY191 (1) : Intermediate i Advanced !
Introductory : Physics Laboratory | | Physics Laboratory | | Seminar Il
N ! SCPY291 (1) i SCPY393 (1) i SCPY491 (1)
1% Semester ! : ;
2" Semester : 4 i Y |
; SCPY292 (1) i SCPY394 (1) ! SCPY492 (1)
i Intermediate i Advanced i Seminar IV
' Physics Laboratory Il i Physics Laboratory I i
| s, | i SCPY494 (2)
. i SCPY392 (1) : P :
! SCPY204 (3) : : : Project in Physics I
| ! Seminar Il !
! Computer : !
i Programming ! !

a5



a g

WNUATNW 2.3.3.5 drdunisiseusiedniand ngulviufianis-duaun-laseu-tney ningasidgisnu

9
[

Physics Laboratory Il | Physics Laboratory Il !
S i SCPY496 (4)

(Mangns w.A. 2555)
1* year 2" year 3" year 4™ year
Physics | : | | Electronics & LAB : !
CM, FM, TH, ! | |
Waves & Optics ! i SCPY331 (3) i
SCPY157 (3) | ! ! Seminar |
S———— ! | Research Project |
r | \ | scpysoi(a) |
: : i SCPY495 (2)
SCPY191 (1) ! Intermediate i Advanced :
Introductory : Physics Laboratory | | Physics Laboratory | | Seminar Il
S ! SCPY291 (1) i SCPY393 (1) i SCPY491 (1)
1% Semester ! : ;
2" Semester : v i v
; SCPY292 (1) i SCPY394 (1) SCPY492 (1)
: Intermediate i Advanced Seminar IV

For Physicists

| | sceyzez(1) .

: SCPY204 (3) : Research Project Il
| P Seminar Il

! Computer :

i Programming |

a6



UNUATN 2.3.3.6 @19UNT5138US197U1 Mathematics waz Computer-related Subjects
nangasUnALasnangnsNagIsTu (Mangns w.e. 2555)

1" year 2" year 3" year 4™ year

Programming
for Physicists

SCPY201 (3) _:' SCPY302 (3) i

Mathematics | Mathematics |

for Physicists | ! for Physicists 1V :

SCMA103 (3) Advanced Calculus i Tensor Analysis & E

Calculus i Complex Analysis i

SCPY202 (3) FnavTNAL i

HANgRTNAFIEUY |

Mathematics E

for Physicists |l !

Linear Algebra E

1% Semester & Statistics E
________________________________________ =,

2" Semester E E

SCMA163 (3) i SCPY203 (3) i > SCPY301 (3) i

Ordinary ! Mathematics i Numerical Analysis i

Differential i for Physicists 11l i i

Equations ' Differential Equations | :

i SCPY204 (3) i i

i Computer E E

a7



WRUNINW 2.3.3.7 51838@nwN3lU (General Education) waz InenA1ansiugu (Basic Science)
(Vangns W.A. 2561)

1* year 2" year 3" year 4" year

SCBI102 (1)

Biology Lab |

1
1
1
1
1
1
1
X SCBI121 (2)
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
X 1
General Biology I |
: SCPY173 (2)
1
SCCH103 (3) | Nanotechnology
General Chemistry | | Concept
"""""""" | 132

LAEN103/105 (3)
English Level 1/3

LAEN263 (2)

Reading & Writing
for Communication

The Science of

LATH100 (3) Music
Thail ** e

e LAEN341 (2) SCPY352 (3
MUGE101 (2) Situational-based Bl

Local Science 1% Semester

SCPY255 (2) | !

General Education* Communicative English

______________ |_______________l.______________:____________
E ! 2" Semester
MUGE102 (3) ! LAEN338 (2) : !
| _ L[ XX (3/2) ;
Social Studies* ! Effective Presentation | '
' In English i General Education |
MUGE103 (2) T B '
Arts & Sciences* Vo SCPY261 (3) ! i i
i 1 Introductionto . i i
English Level 2/4 1 | w9 o :
{—— Do |
! 1 1 1 1 1
| | scchioa(@) | 1 [ SCPY28003) | b |
| General Chemistry |l |} |  Geoscience& . . |
! i1 ! ! theEnvironment ! | |
! SCCH107 (3) 1S !
[ 1 1
i GenChemlab '! | |
! 1 i i
: SCBI104 (1) N ! !
! o | |
E Biology Lab Il ! i i i
1 1 1
i SCBI122 (3) ¥ | |
[ 1 1
I General Biology Il ! i i
**Art of Using Thai Language in Communication *for Human Development
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1* year

aa g

2" year

SCPY211 (3)

Classical Mechanics |

SCPY157 (3)
Physics |
CM, FM, TH,
Waves & Optics

1** Semester

2" Semester

a

BNUNN 2.3.3.8 F1e3u WANd NANH )

3" year

SCPY158 (3)
Physics Il
EM, RE, QM,
AP, NP

SCPY231 (3)

Electromagnetism |

> SCPY212 (3) » SCPY314 (3)
Thermodynamics Statistical Mechanics
2| scpy3s1(3)
Vibrations
—>| SCPY251(3) Waves & Optics
Modern Physics
> SCPY334 (2)

Electronics |

SCPY### (3)

Specific Elective 1

SCPY### (3)

Specific Elective 2

SCPY221 (3)

Quantum
Mechanics |

a9

YY

SCPY327 (3)

Atomic & Nuclear

nangasunA (vangns w.A. 2561)

4™ year

XXXX##t# (3)

Free Elective 1

..............................................

SCPY### (3)

Specific Elective 3

SCPY### (3)

Specific Elective 4

XXXX##H# (3)

Free Elective 2

Airesserssrsrerssrsresarsasersannsanarnnnnnand



CM, FM, TH,
Waves & Optics

WHUNIW 2.3.3.9 5183 NENd anAnges nangnsnagIs (Mangas w.A. 2561)
1* year 2" year 3" year 4™ year
: SCPY211 (3) \
i Classical Mechanics | |
SCPY157 (3) ——>{ scPY212 (3) SCPY314 (3)
Physics | ! Thermodynamics Statistical Mechanics

2| scpyssi (3)

Vibrations

SCPY251 (3)

Waves & Ontics

Modern Physics

Y

SCPY334 (2)

Electronics |

SCPY332 (3) L Xxxxa (3)

Electromagnetism Il :  Free Elective 1

i SCPY5i# (3)

1* Semester Specific Elective 1

2" Semester

SCPY5## (3)

SCPY231(3) [~ SCPY312 (3)

A

Specific Elective 2

Electromagnetism | Classical Mechanics Il

SCPY158 (3) 5 i
- 5| SCPY327 (3) i XXXX### (3)
Physics I |
EM, RE, QM, Atomic & Nuclear ! Free Elective 2
AP, NP Quantum > scpy323 (3)
Mechanics | Quantum

SCPY221 (3) : i Freeflective2

SCPY5## = $183 9L RNISLARNSEALLNAANEN (AtN9as 1 518997)
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WNUATN 2.3.3.10 1e3uWEnd nguivuuinis-dunun-laseu-lneu ningasuni (vangns w.a. 2561)

9

For Physicists

1% year 2" year 3" year 4™ year
Physics | | i i
CM. EM. TH | ' ' Training
Waves & Optics 1 ! :
H ! ; SCPY490 (1)
SCPY157 (3) | ! i Seminar | i
i ! . Project in Physics |
3 ; ! SCPY391(1) | !
! | i SCPY493 (2)
SCPY191 (1) ! Intermediate i Advanced :
Introductory : Physics Laboratoryl | Physics Laboratory| | Seminar Ill
S ! SCPY291 (1) ! SCPY393 (1) i SCPY491 (1)
1% Semester : : ;
———————————— Tt - . =
2" Semester : ¥ : v :
i SCPY292 (1) ! SCPY394 (1) ! SCPY492 (1)
i Intermediate i Advanced ! Seminar IV
i Physics Laboratory Il E Physics Laboratory Il E
| | i SCPY494 (2)
! ! 2(1 ! — :
! SCPY204 (3) : SCPY392 (1) : Project in Physics I
| ! Seminar Il !
! Computer ! !
i Programming ! !
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WKUNIW 2.3.3.11 5183w WEnd ngulvuuinis-usun-laseny nangnsinagisnu Mangas w.a. 2561)

For Physicists

1% year 2" year 3" year 4™ year
Physics | 1 : :
CM, FM, TH,  i! ! ; Training
Waves & Optics ! i i
¥ ! ! SCPY490 (1)
SCPY157 (3) | i! : Seminar | :
i ! . Research Project |
2 ! | SCPY391 (1) |
; : | SCPY495 (2)
SCPY191 (1) ! Intermediate i Advanced i
Introductory : Physics Laboratory | | Physics Laboratory | | Seminar Il
o ! SCPY291 (1) ! SCPY393 (1) i SCPY491 (1)
1% Semester : : ;
———————————— T——_—t - . =
2" Semester : y ! / :
| SCPY292 (1) ! SCPY394 (1) ! SCPY492 (1)
i Intermediate i Advanced ! Seminar IV
i Physics Laboratory Il E Physics Laboratory Il E
| | i SCPY496 (4)
: : SCPY392 (1) : :
: SCPY204 (3) : : Research Project Il
| ! Seminar Il !
! Computer ! !
i Programming ! :
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WRUAIN 2.3.3.12 5187381AMAANERS (Mathematics) Wazs1e3v1ingIvaanundunILAaS

1* year

SCMA118 (3)

-

Calculus

1% Semester

2" Semester

SCMA168 (3)

(Computer-related Subjects )
(Vangns w.A. 2561)

2" year

SCPY205 (3)

3" year

for Physicists

Advanced Calculus

SCPY206 (2)

Linear Algebra
for Physicists

Ordinary
Differential
Equations

Y

SCPY208 (2)

Y

SCPY304 (3)

Complex Analysis
for Physicists

518 %119AY
UANANTNAFIEU
u LX)

Probability &
Statistics

Y

SCPY209 (3)

Differential Equations

for Physicists

SCPY204 (3)

Computer
Programming

53
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SCPY300 (3)

Computational
Physics |

D

4" year



2.4 Teaching and Learning Approach (N$2UUNNSIS8ULAZN1ITEDU)
2.4.1 The educational philosophy is well articulated and communicated to all stakeholders.

USvvemianansingnmanstadio anuniviand fie ajaa§ﬂaw§wEnnsqﬂﬂa%aaﬂizmﬂﬁﬁmwifﬁugmuﬁsﬁnw
Tuanunivii@ndiluegned finawldi anunsafinauanuinmiii wazimuiauianuaansanmavnnsla

g daLiles TAuAnadNETId aansaysannsamiuazyszgndannuiliifaussTev Sinuznnsdeans
aunsavheusuiuduldiluegned nasnauiingusssuuazadesssugs

= P o = P o o ¢ o av o ¢
FIAAARBINU NINTFIUNANITIEUFVRMANGATT (NTOU 2.1.1.1) InQUsLHAIATBMANEATT (NTBY 2.1.1.2) Adeviall
LAY WUSHIVBIAMZANYIANEAS NMIINT1ABNTANA (NTBU 1.3.2) WAy IHeNALLATNUSNIVAINWIINYIFLUANS
(hsav 1.3.1)

USvgvemangns lnsunismeuns slugliuuvesenans (glletdndnu auzinemans) uagluguuuuresdeya
ans-aunea Faannsadnfislinig website vaan1AIVINENG AnEINeImanT T Inendeuiing

2.4.2 Teaching and learning activities are constructively aligned to achievement of the learning

outcomes.

Anusluanudniland finswamnegseidonduamaiodnisse faud  n1sAuUNY Archimedes' Buoyancy
Principle  Tudasnaua3Ann1a lag Archimedes (287 BC-212 BC) n13U§iAnnednenanans (Scientific
Revolution) fdatuly da9Anassuil 16 uazAnassEd 17 (Uszunaula.A.1550-1700) 1me Nicholas Copernicus
(1473-1543) Galileo Galilei (1564 —-1642) Johannes Kepler (1571-1630) wag Isaac Newton (1642-1727) Gﬁﬁﬂﬁlﬂaj
MswawIInemaniogneinanselaalugiaaa 300 Uikiuw audls MIRuwu Higes particle Tl a.f. 2012
Imaamﬁm%ﬁuaﬂgmﬂ CMS (Compact Muon Solenoid) tag ATLAS (A Toroidal LHC Apparatus) Faduduniwos
\A3al390yA1A LHC (Large Hadron Collider) vasasdnnsideiiundsfuvisglsy (CERN, European Organization for
Nuclear Research) vihlsiandiduanvniniidveumniiswinann

Bnsaeundnvemanansy Ao nisaeulagdinisussens (lecture) losnduiSnisaeunfivszdnsamlunis
dauenuininsazanulussesnanuliiuaugull

aglsfinny uenanmsadeulagisnsusseeuds Sudinisld AanssunisiSeunisaeu (wazn1susadiung) Tuguuuy
du9 Feaenndeiu/ahludnanisiieuiinianis dwandy a1s1e 2.4.2.1 (dUayaann upe.2 wti 32-35)

2.4.3 Teaching and learning activities enhance life-long learning.

wingns InsdanisseunisaeunaduayuliindnuiaunvinuelunisiSeud Auadl An Tesen uasdaasei
Ausieiies egraduszuulagldvannisnidivenmans (m1s19 2.4.2.1) amiadsgdnfgadunmsimuinuesau
Uaganiy (e3nduuun waesgdnlasenu)

wenINl nangns SallununisaeunlalemalvdnAnwiannsadonsounginmuaiuaula

54



M99 2.4.2.1 ANUEUNUSIININ WINTFIUKANTEBUIVRMENEAT nagnSnisaaunldiauInanIseu;
waz NagNSNITUsTIUNANISISEUS

NINTFIUNANTEOUS

3 R
naqmsmiaauwi‘uwmmwami

= b4
LIYUT
Y

nagnsnIsUsEliukan1sseus

1. AIUAMSTIU FFUTIIU

(1.1 anudedndaasn
(1.2) Hszdevive wagidainu

U a '

SuinvaUREAULDY

(1.3) f3ndrinuazaseninlu
MU URMLRTIEIUTT
NIIVINITUALIVITN

(1.4) \@SNEANSuazANUARTILY
Yoo

(1.5) f3mansnsae

(1

2

(3)

(4)

wuzhmMsUFiRTgnsesny
VANAMTITUHALITILIUTIN
19U N15919DWANUININTG
TigndsduazATuiIY uae
Wnauedeyanainuide
gnsissmudeianse
Ugnilalvidn@nwilszidey
e AMruanAn1lunIsan
FuiFu uazmsUfiRnu
seneseu Ineunisdn
Fudsunazmsdenuilasu
voununglnsaian
paonaunsLasneiiuly
AusEideuveIINg sy
doaunsniuseinudym
Yumnennisssu uae
sSusssuneAUTeluind
et
msauasilaindnunivle
LLazL?jyaLﬁaLﬁaLwiﬁiaé'ﬁu

(1) Usziiuannn1snsaianued
Undnwlumsdndudeu
msdenuiilésuneunng

(2) Uszliuannnsiitouay
NSounseevesinAnwily
nanTInAanTINengg Tu
NI

(3) Uszdiunnwginssulunis
SPULAYNTEOU

(@) Uszfiuananusuiinveuly
wihiflesuneunuy

2. Muanus

(2.1) fenuslundnnisuay
NN IEuEnduay
adinenansfiietes

(2.2) ﬁmmiﬁugmmq
Inemansuag
AMIAFERS A1
ysanmhdniandla

(2.3)  @uTnfnau
ANUAINUIIIVINTT
wagiauAL3lng
nmuiand

(2.4) fanusouilumanssingg
fazihluldly

FInUsEaIu

(1)

2

(3)

(@)

gauninenulrmindnwd
é’uﬂ%mmmilﬂmam ey
srenunaziiauslutusoy
JansiseuLuUsAUTIEngy
ieliAnanudlafidesuyt
IAlAEN1FEU3N
ANUATIN3Y IALREINNS
Beuwy wazmsinauly
anUunseanIuUTENouUNIS
fifieado
InuTTUeRLAYlaeINgINg
meveniifinnudeey
MI0HUTEEUNITAINTS

(1) Usziiuannuansaougsy
ATABUNANAA LATAT
doulaienim

2) UisLﬁuQWﬂmaé’mqméiquuﬁ
la5uneumne

(3) Uszdluanmstnausludu
ISPU NSABUAINN LagNT
fdruslunsedue

55




M99 2.4.2.1 ANUEUNUSIININ WINTFIUKANTEBUIVRMENEAT nagnSnisaaunldiauInanIseu;
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M99 2.4.2.1 ANUEUNUSIININ WINTFIUKANTEBUIVRMENEAT nagnSnisaaunldiauInanIseu;

I'd a = v ]
Hay NAYNSNITUTZIUNANITIBUG (AD)

WINTFIUNANTEIUS

Nagnsn1aaun ldWmUINaN1T

= b4
LIYUT
Y

nagnsnIsUsEliunan1sseus
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2.5 Student Assessment (miﬂiztﬁulﬁﬁﬁm)

2.5.1  The student assessments are constructively aligned to the achievement of the expected

learning outcomes.

“PmsUssiiugiSen” danuaanndodiv “NansiteuinaIanivewmangns” duanddy a1s1e 2.4.2.1 uazaennaos
iU “Nan19seuUsIAIANIIYeITIEivY” (UAe.3) hitp./database.sc.mahidol/TOF/index.php

2.5.2 The student assessments including timelines, methods, regulations, weight distribution, rubrics

and grading are explicit and communicates to students.

seauduauazdorimunsieg ffadestunsussdunansfin wu 33nsUsudiu dndnveinisuseiiu uae
Y3381

flagshmsUsaiiiu azusingeglu “sieaziBenvessein (ure.3)” Gasudormunvesmninedouiina 0191585a0u
szdpauddliinAnunsuludiluusnvesnisiSeunisdeuneusiazsein

2.5.3 Methods including assessment rubrics and marking schemes are used to ensure validity,

reliability and fairness of student assessment.

nsUszliunanIsAN eI UBIUAZII87YY UonIINNIsLENanIsaaUNaIAALazUaan1ARaL Salin1suszidiuain
aefUsEnoUdL Wy manedeudes Mt mstdntinlududou mevhaenu wernmstiauenituteu Wud
Tnethutinuiedndiuvewusarasdlszney awseyoglu “Teandenesmein (une.3) fsena1sdiaeuasudil
Shanvmsludiliausnveimsideunisaeueusazseiv s nsUssidiunansine asduluay Seteiu
WIMESeNTing I1Men1sANYITEAUaYUS kA USRS WA, 2552 (AANWIN 3 it 161-170)

=

HANTUsEEUlE0191585aR N NATIINIULAY “ANENTTUNIINTIINIUNTUSERIUNANSANBISEAUUS YN
AAIYIARNE” nauddlraunisAne A INemaEns wiasfiunsaenalinesussnIsAnY Ynineduuiing

2.5.4 Feedback of student assessment is timely and helps to improve learning.

WBNIINNTADUUALAIALTY NMTLTHUNMIABUNNTIEINLANTUIU N1INAGBUEDE WA¥NITABUNANAIA B481315E)
HapuasyinmInsawazidmalvdnAnwinau aglusvesnailiiu 2 favindsivundsmsendenisasy
nszuunsiastagliindnwlamaulagmuaziinanlunmsusulanmsdeulinuy

2.5.5 Students have ready access to appeal procedure.

Tunsdinfideasdoiieiunsussdiunansfine dnAnwiausadeunueransddaeuldlaenss saumsamnsadumios
WavelniinisasrvaaunanisAnwag udun1anislanaunIsaine AueAneleans
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2.6 Academic Staff Quality (AlATWYAAINTEBIYVINS)
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7 | wedglyn Asviey’ HYI8A1ans13158 | University of South Australia, Physics Education 33
Australia
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8 | wumIn 3e9u sulnla - o , Space Physics, 19
N (Wifit) University of Chicago, USA
Astronomy
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a o £ daa &2 ¢ . . Nano Material
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Reserve University, USA
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N Reserve University, USA ]
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- o . | Ph.D. (Laser Physics), Australian Solid-state
11 | wenAns yayegnd NYIPEANTIANTE , S , 36
) N National University, Australia Spectroscopy
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. 2 o . | Ph.D. (Physics and Astronomy) Extragalactic
31 u’]EJ?ﬁWQ'l?} 2gI Qﬂ?ﬂﬂ’]ﬁmi’]ﬁﬂiﬁl 7

Kyoto University, Japan
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2.6.1 Academic staff planning (considering succession, promotion, re-deployment, termination, and

retirement) is carried out to fulfill the needs for education, research and service.

MsfmuARHUNSTUYARNIAEIIMITRINeAnTAN Auzingtmant sinendesiing agdidunssamdulud
Usggun1aiv 1ngagiiansanain

(1) AnudesmsyAansdmunusunsEsumsaeuneivime lundngnsfieglumnusuiinveuves
mevm G4l 3 ndngas Ao ndngasIenmanitadin avivAiand ndngasIermansuyndin
a1v13vENG (WunF) wasndnansuSyanuldadn awiviiand (Wuvi)

2) mmé’mmiqﬂmmﬁwﬁumuﬁmmiL%fsmmiﬂaumEJ%WWEﬂéﬁugm fnne3vnm SansiSeunis
aoulfuindnududi 1 wardudi 2 vesnmesineg vewminerdeuiing

(3 mnwdisansyransdmsunsisevenauidesieg aneluaedvn Setlaquuil 9 nauide An
Applied Optics and Lasers ,Biophysics ,Condensed Matter Physics ,Geophysics ,Nanotechnology ,Nonlinear
Physics ,Physics Education , Optical and Quantum Physics ,Space Physics and Energetic Particles
Tnsusaznguidoasiiaususunasiiunslususingeg Fufumunmsiuyaainsvesnguide defiussyuniaiuns

2.6.2  Staff to student ratio and workload are measured and monitored to improve the quality of

education, research and service.

8nTdImTENIN “Truutinfnenlundngasiegluauiuiinveauveiniadend” de “duiuyaainsagIvInisi
UHUR suhanaan” uandlunsne 2.6.2.1

M99 2.6.2.1 Bns1Euszndng “Iunutinfnunlundngasiiagluainuiuiiaveuvasmaiyildnd” de “druu
yasnsaedvInsiuuRnuduam” Imsiinen 2560-2564

S5 Iuindnuluvdngas MUIUYARINTEBIYINS Iuuinfnuse
M. M. uaz Us.a. (Wand) AUfuROuANEaT YAAINTE8IYINTS
2564 67 +23+34=124 33.7 3.67
2563 84 + 37 + 40 = 161 34.2 471
2562 53 +40 + 39 = 132 335 3.94
2561 54 +33 +32=119 32.5 3.66
2560 63 +42 + 30 =135 34.5 391

N59ALUINITEIUATUNTTHUNMTARUYBIYAAINTAEIWINT Faniiunisluiseyuniaivn lngasiimsiadense
NuAMTUNISEUNSARUTIEINNUT LKA TN TIRUlNe ) AU dmSusieividienasuiuALTEIuY
WNITATUTDIYAINIUART AL

N o

dmsunisaeuseIufiang dmsutindnutuln 1 wastuli 2 FedldnAnwidnuaunin ssdunAnwseauySayan
W-envhwihidu duaeaau Tneldsunsaduyuivisaeuanauesinemans
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2.6.3 Recruitment and selection criteria including ethics and academic freedom for appointment,

deployment and promotion are determined and communicated.

dosnnaitdnddaduauiinanay dafuduneulunisiuyaans anduluny Yssnauminedeuiion Faq
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uyweduTuS uazypdnnInaun

Tudruvesmainiidnd lunsaiiffuansanuuszasdadantuduypansaeinnisvesnedny wazniaivn auls
e agdansUszguneiny welifadas

(1) Widmuludefiftosiuniide

(2) adansaouluhieiiaiasiden
wag (3) Sumsduntuel
fitszguaedny fud “Su” neden AegdidunsvesyiRanausineimans Jaaxd “AnznssunsIvInves
Ao Anenmans” vinthiiiensandnaesu vielisu Sndunils

NSUASASAILILININIBINT (Y8AEAT19158 T09AIEATI1TY UALAHNTIATE)

dwfunisiauevesuniaminnislig Tedsdu Ussma naninaet 1o nemsnennsyana uninendeuiing

http://intranet. mahidol/op/orpr/newhr/?page id=127

2.6.4 Competences of academic staff are identified and evaluated.

IINVUABU-NTLUIUNMIAALTRNYAAINTAEIVINTVRINAIYM Mudiseyluiade 2.6.3 uazandeyalunisne 2.6.2
M3 2.6.3 Uay A1 2.6.4 iiuladn yaansanedvinistaussousinzauiunssAvialuinunisiseunisaeu
N15398 ULagnNIsUINNTIINIG

2.6.5 Training and developmental needs of academic staff are identified and activities are
implemented to fulfill them.

FameinTand aninenmans uazaminedeuiion fulsueaduaydliyaannsaneinnsiflonialunsiaun
ANUS AHENTA wagvinurlususieg Wielanansafmunisdeunsaeu wazanunsavhonddeldegwieien
dmsuyrannsluel wninerdeniing lnsneminensyana lidn “Iassnmsuguiimeayaannslmi” e Thyaannslul
¥unsuieafuudisnu Adevied fiusia Taguszasduazitmnevesmninerds unumuihficnuiuin vouves
yransifiasirensa uaziFesineg fiynainslvsinismstu

SOUAYILDNUET ALY AIUABINITNITATUAYUYDS

Wesannssuyaansanedyinig wesudiidisansAinuluseauy

yransangInnisaulvgdseglusunuuresnisatiuayuniside dnaeinenmaniuazuvninetdeuiing Iy
afuayunTIdeIvanvate AseuAquUAINTANEIMINIYINNGH WeatuayuliyaaInsagIvINsnnALaINsn
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Weraans awnsodwuneendu 14 Uszuan loun
(1) nuaduayuazingonsdiulng

2) yuatvayuRuaunulunsiide

3) yuduaiunnuseideanuidedmiuetasdiulml

4) yuduaiunnusedesnuise

5) Nuatiuayugiiedde (egseninauiuls)

6) NuNRWTNINgImans

7) yuatuayumsldiasesdieinermans

8) RugAniUNTIREYDIAEINeIANEnS

9) NuatuauuNISlUENINaNUMTIYING 4 feUszme

way NualvayuanRueldvesuminerdeuiing aunsasuunsendu 7 Uszan lowa

(1) nudsaSuinIdosuln

(2) nuduESTRLIYAAINTITELAL W IANTTY

(3) yAderitewmunesdauslml (New Discovery) wazynidnmansuvuslv (Frontier Research)

(@) uatuayutnIdenaedSyyen

(5) yuduaSuiaNyaaInTITeuazuinnIsu (Ussnnnguidevunadn) Mahidol University Mini — Research
Cluster (MU - MiniRC)

(6) Nuasuai1ausinsNTITerUsEma (Mahidol University-Global Partnering Initiative: MU-GPI)

(1) msieRuatiuayumsifiariunainaide (Original Article) WieunaraU3vim] (Review Article) fifln Article
Processing Charge (APC)

Toya3N UAITY AMLINEIAIENT N INeRBNARAS hitps:/research.sc.mahidolac.th/scgrant,

WAL NBIUINITNUINY F1UNIUBENITUR UNNINedeuing hitps:/research.sc.mahidolac.th/mugrant

luduvasmeidwildnd n1adnne laussy lessnsatvayusulssanuadaguazeldasslunisvinidevesynainsay
M3 wae lassnsativayusulssananmsiiavenanulunisussgaignnisausenaamsuupainsaeaiviand
DluunulfiRnsuse310vean1adan fe http//database.sc.mahidol/scpa/index.php?case=SectionProjects

2.6.6 Performance management including rewards and recognition is implemented to motivate and

support education, research and service.

msUszfiuwanisuiRnuazidulun
- dadsdvumidnerdeuiing IdtenaninaeinagisnisussiliunanisyfuRauvesduiaauly
uAnendouiing (Ul 2) we. 2561
- datsduuninerduudiing 31098 naninaeikagisn1suseiliunan1sUjiRauvesguiiieuly
uvTInedending w.e. 2559 (LuussnuRam It iunuAMEnIIINNAUnsesHansUsIfiunsURTRaw)
- dethfuuvinendoniina Msensuimsnuyarantinnuimineds @iud 5) w.e. 2559
Fasmualvdl AugnssunsUsefiunanisufiiau vmihiivssifiun 2 esduseneu fe msUseifiunaiiy
(Performance) uagn1sUsziuaussaue (Competency) Tudndiu 80:20 dwSuyaansangdynisuazangatiuayu

%’a;gamﬂ ﬂaw%’WEnﬂiUﬁﬂa UMINYIRBUAAS : https://op.mahidolac.th/hr/performance-appraisal/
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A1519 2.6.6.1  DATINITINYRUTIIANATUANUW IUINTEAITILAUVUIUIYIR VBIAULINYIANENS
UAINEIR8URNG

nanuiRNRTweunsTunsasIvnssEauualud a.a. 2016 Huduly
A103IA (Quartile) Ruseda (Umyadu
Top 10 percentile journal 20,000
1 16,000
2 12,000
3 6,000
a 4,000

2.6.7 The types and quantity of research activities by academic staff are established, monitored and
benchmarked for improvement.

msviddeduniszanundndunisesyaainsaeinnis lutlagdunguideluniadvidnddl 9 nqu e

https://physics.sc.mahidol.ac.th/research.php

1) Applied Optics and Lasers
2) Biophysics
3) Condensed Matter Physics
4) Geophysics

6) Nonlinear Physics
7) Physics Education
8) Optical and Quantum Physics

(
(
(
(
(5) Nanotechnology
(
(
(
IGH (

9) Space Physics and Energetic Particles
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2.7 Support Staff Quality (A WYARINTENBETUEYL)
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2.7.1 Support staff planning (at the library, laboratory, IT facility and student services) is carried out

to fulfill the needs for education, research and service.
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2.7.2 Recruitment and selection criteria for appointment, deployment and promotion are determined

and communicated.
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2.7.3 Competences of support staff are identified and evaluated.
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2.7.4  Training and developmental needs of support staff are identified and activities are implemented
to fulfill them.

P4

Ay mansiulusatvayuliyaansaeaiuayuimnaues e liianiug anwaiunse waeiuwniigady 3dla
Jalasamsiineusundngas “nendenge TOEIC” Ju

Tudruvaanieivildnd linsatduayuyaains Widenummih laiaundies Invatuayuuussann wavoun1elial
ausuahtenaulale

71



2.7.5 Performance management including rewards and recognition is implemented to motivate and

support education, research and service.
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2.8 Student Quality and Support (AaunIwtinAnwuazn1sauayw)

2.8.1 The student intake policy and admission criteria are defined, communicated, published, and up-
to-date.
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2.8.2 The methods and criteria for the selection of students are determined and evaluated.
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2.8.3 There is adequate monitoring system for student progress, academic performance, and workload.
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2.8.4  Academic advice, co-curricular activities, student competition, and other student support services

are available to improve learning and employability.
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2.8.5 The physical, social and psychological environment is conductive for education and research as

well as personal well-being.
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2.9  Facilities and Infrastructure (IA59a319NUgIULATEITUIBAINELADN)

29.1 The teaching and learning facilities and equipment (lecture halls, classrooms, project rooms, etc.)

are adequate and update to support education and research.
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2.9.2 The library and its resources are adequate and updated to support education and research.
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2.9.3 The laboratories and equipment are adequate and updated to support education and research.

MAAnAANd s fiRnisdmiunsFeunisasu uazdmiunsite feglumnuiuiinveulnemsawesniadns sau 19
wod neuvadu (1) WealfiRnisdmiunisiSeunisaeu S1udu 9 fios

(2) WesuRn1sdmTumsiseunIsaRULaENITITY I 10 Ve
uenaniesUfAnmsiieglunnuguavesniaiuny udh failviesufiinsidediunarswesnagingmansiiaunsavelily
NSISYUNTABULALNTIVY

74



2.9.4  The IT facilities including e-learning infrastructure are adequate and updated to support

education and research.
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2.9.5 The standards for environment, health and safety, and access for people with special needs are

defined and implemented.
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2.10 Quality Enhancement (miﬁ'ﬁum@mmw)
2.10.1 Stakeholders’ needs and feedback serve as input to curriculum design and development.

2.10.2 The curriculum design and development process is established and subjected to evaluation and

enhancement.
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2.10.3 The teaching and learning process, and student assessment are continuously reviewed and

evaluated to ensure their relevance and alignment.
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2.10.4 Research output is used to enhance teaching and learning.
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2.10.5 Quality of support services and facilities (at the library, laboratory, IT facility and student services)

is subjected to evaluation and enhancement.
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2.10.6 The stakeholder’s feedback mechanism is systematic and subjected to evaluation and
enhancement.
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2.11 Output (Naw&n)
2.11.1 The pass rate and dropout rates are established, monitored and benchmarked for improvement.
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2.11.2 The average time to graduate is established, monitored and benchmarked for improvement.
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2.11.3 Employability of graduates is established, monitored and benchmarked for improvement.
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2.11.4 The types and quantity of research activities by students are established, monitored and

benchmarked for improvement.
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2.11.5 The satisfaction levels of stakeholders are established, monitored and benchmarked for
improvement.
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3. mﬁmi'}zﬁqmlﬁﬂ-qﬂéau (Strengths and Weaknesses Analysis)

3.1 ﬂ?ﬂﬁ!mlﬁl\i (Summary of Strengths)
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3.2 d5Uyndau (Summary of Weaknesses)
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3.3 Completes Self-Assessment Checklist

1 Expected Learning Outcomes 3 q
1 The expected learning outcomes have been clearly formulated and v
aligned with the vision and mission of the university.
T The expected learning outcomes cover both subject specific and v
generic (i.e. transferable) learning outcomes
13 The expected learning outcomes clearly reflect the requirements of v
the stakeholders
Overall opinion v
2 | Program Specification 3 |V
21 The information in the program specification is comprehensive and v
up-to-date
25 The information in the course specification is comprehensive and v
up-to-date
93 The program and course specifications are communicated and made v
available to the stakeholders
Overall opinion v
3 | Program Structure and Content 3 4
31 The curriculum is designed based on constructive alisnment with the v
expected learning outcomes
30 The contribution made by each course to achieve the expected v
learning outcomes is clear
33 The curriculum is logically structured, sequenced, integrated and v
up-to-date
Overall opinion v
4 | Teaching and Learning Approach 314
a1 The educational philosophy is well articulated and communicated v
to all stakeholders
40 Teaching and learning activities are constructively aligned to v
achievement of the learning outcomes
4.3 | Teaching and learning activities enhance life-long learning v
Overall opinion v
5 | Student Assessment 3| 4
- The student assessments are constructively aligned to the v
achievement of the expected learning outcomes
The student assessments including timelines, methods, regulations,
5.2 | weight distribution, rubrics and grading are explicit and v
communicated to students
55 Methods including assessment rubrics and marking schemes are v
used to ensure validity, reliability and fairness of student assessment
4 Feedback of student assessment is timely and helps to improve v

learning
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5.5 | Students have ready access to appeal procedure v
Overall opinion v
6 | Academic Staff Quality 4
Academic staff planning (considering succession, promotion,
6.1 | re-deployment, termination, and retirement) is carried out to fulfill v
the needs for education, research and service.
62 Staff to student ratio and workload are measured and monitored to v
improve the quality of education, research and service.
Recruitment and selection criteria including ethics and academic
6.3 | freedom for appointment, deployment and promotion are v
determined and communicated.
6.4 | Competences of academic staff are identified and evaluated. 4
65 Training and developmental needs of academic staff are identified
and activities are implemented to fulfill them.
Performance management including rewards and recognition is
6.6 | implemented to motivate and support education, research and v
service.
67 The types and quantity of research activities by academic staff are
established, monitored and benchmarked for improvement.
Overall opinion v
7 | Support Staff Quality 4
Support staff planning (at the library, laboratory, IT facility and
7.1 | student services) is carried out to fulfill the needs for education,
research and service.
- Recruitment and selection criteria for appointment, deployment and v
promotion are determined and communicated.
7.3 | Competences of support staff are identified and evaluated. v
- Training and developmental needs of support staff are identified and
activities are implemented to fulfill them.
Performance management including rewards and recognition is
7.5 | implemented to motivate and support education, research and
service.
Overall opinion
8 | Student Quality and Support 4
81 The student intake policy and admission criteria are defined, v
communicated, published, and up-to-date.
89 The methods and criteria for the selection of students are v
determined and evaluated.
53 There is adequate monitoring system for student progress, academic
performance, and workload.
Academic advice, co-curricular activities, student competition, and
8.4 | other student support services are available to improve learning and v

employability.
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The physical, social and psychological environment is conductive for

5> education and research as well as personal well-being.
Overall opinion
9 | Facilities and Infrastructure
The teaching and learning facilities and equipment (lecture halls,
9.1 | classrooms, project rooms, etc.) are adequate and update to
support education and research.
90 The library and its resources are adequate and updated to support
education and research.
93 The laboratories and equipment are adequate and updated to
support education and research.
94 The IT facilities including e-learning infrastructure are adequate and
updated to support education and research.
o5 The standards for environment, health and safety, and access for
people with special needs are defined and implemented.
Overall opinion
10 | Quality Enhancement
01 Stakeholders’ needs and feedback serve as input to curriculum
design and development.
102 The curriculum design and development process is established and
subjected to evaluation and enhancement.
The teaching and learning process, and student assessment are
10.3 | continuously reviewed and evaluated to ensure their relevance and
alisnment.
10.4 | Research output is used to enhance teaching and learning.
Quality of support services and facilities (at the library, laboratory,
10.5 | IT facility and student services) is subjected to evaluation and
enhancement.
106 The stakeholder’s feedback mechanism is systematic and subjected
to evaluation and enhancement.
Overall opinion
11 | Output
11 The pass rate and dropout rates are established, monitored and
benchmarked for improvement.
12 The average time to graduate is established, monitored and
benchmarked for improvement.
113 Employability of graduates is established, monitored and

benchmarked for improvement.

83




114 The types and quantity of research activities by students are v
established, monitored and benchmarked for improvement.
15 The satisfaction levels of stakeholders are established, monitored v
and benchmarked for improvement.
Overall opinion v
Overall verdict 3.64
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3.4 Improvement Plan (WHUATSHAILIAMAIN)
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INTRODUCTION

EXECUTIVE SUMMARY

Master of Science and Doctor of Philosophy Programs in Physics, offered by the Department
of Physics, Faculty of Science, Mahidol University (since 1996 for M.Sc. Program and 2003 for
Ph.D. Program), is one of a few international programs in higher study in physics in Thailand. The
program was designed to facilitate students’ research career in a related field. During the first year
of coursework, students would be introduced to advanced fundamental physics knowledge that is
essential to conduct research in their respect fields by classroom lecture and discussion, and by
exploring current topics and forefront research through seminar courses. After the first year, the
students will become more involved with cutting-edge research under the supervision of the faculty
staff, which would help them to focus their interest and identify their thesis research topics.

Our curriculum will be revised every 5 years to keep up with the development in the field and
to comply with Thailand Qualification Framework announced and regulated by the Ministry of
Education. This SAR report describes conformations of our master and doctoral programs’ teaching
and learning process with the AUN-QA criteria. Key evidences are provided in the Appendices.

ORGANIZATION OF THE SELF-ASSESSMENT REPORT

This SAR report is consisted of four main parts — L. Introduction, II. AUN-QA Criteria
Requirements, III. Strength and Weakness Analysis, and IV. Appendices. In Introduction, the
executive summary and overview of the university, the faculty of science, and the department of
physics will be presented. In AUN-QA Criteria Requirement, which is the main part of the report,
the academic programs will be described in accordance with the criteria mandatory. The Strength
and Weakness Analysis part will summarize the strength and weakness of the programs for
subsequent program improvement plans. The documents and evidences to support the criteria
justification will be included in Appendices.

OVERVIEW OF THE UNIVERSITY, FACULTY, AND DEPARTMENT

Mahidol University

Mabhidol University originated from Phattayakorn School, which served as a medical school for
Siriraj Hospital established in 1889 by His Majesty King Chulalongkorn (RAMA V). Phattayakorn
School is the oldest medical school in Thailand, granting its first medical degree in 1893. On January
31900, His Majesty King Chulalongkorn and Her Majesty the Queen opened a new Medical
School building and renamed the school to University of Medical Science. In 1969, the University
of Medical Science was again renamed, with great honor by Her Majesty King Bhumibol Adulyade;,
to Mahidol University after his Royal Father His Royal Highest Prince Mahidol of Songkhla, who
has been recognized as the Father of Modern Medicine and Public Health in Thailand. Mahidol
University has since developed into one of the most renounced universities in Thailand, and been
internationally recognized for its cutting-edge research and rigorous teaching programs. At the same
time, Mahidol University has become more diverge, and does not only offer an academic program in
medical science but also in numerous areas including arts, engineering, linguistic, music, social
science, etc. The university offers top quality in all of these diverge field with the most doctoral
programs of any institution in Thailand, yet have maintained its traditional excellence in medical,
biological, and physical science programs. Mahidol University has set its own vison and mission as
follows
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Vision: Mahidol University is determined to be a world-class university
Mission: To excel in health, arts, and innovation with integrity for the betterment of Thai
society and the benefit of mankind

Faculty of Science

The faculty of Science was initially founded as Premedical School in 1958 by Professor Stang
Mongkolsuk with monetary supports from the Rockefeller Foundation and the Royal Thai
Government. The Premedical School later took the name “Faculty of Science” in 1969, and offered
bachelor and master degrees in science and medical science (the Ph.D. program was opened later).
Professor Stang Mongkolsuk was the first Dean of the Faculty of Science.

The Faculty of Science, Mahidol University comprises 12 departments, one research institute,
3 centers of excellence, and 13 administrative units. the Faculty of Science, Mahidol University has
set its vision and mission as follows:

Vision: To be a leader in integrated science education, research and innovation for well-being
of mankind

Mission: To produce graduates with knowledge and virtue, and research of

international quality.

Department of Physics

The Department of Physics, Faculty of Science, Mahidol University was first founded in 1960
as the Physics and Mathematics Unit in the Faculty of Medical Science, University of Medical
Science. When the Faculty of Medical Science was renamed the Faculty of Science and University
of Medical Science to Mahidol University, the Physics and Mathematics Unit was also renamed to
the Department of Physics and Mathematics. In 1989, the department was split into the Department
of Mathematics and the Department of Physics.

Currently, the department organize basic physics classes for the first- and second-year students
from all faculties of Mahidol University. The department also offers 3 programs in physics.

(1) Bachelor of Science Program in physics (normal and advance programs)
(2) Master of Science Program in physics (international program)
(3) Ph.D. Program in physics (international program)

The Department of Physics has been recognized as one of the country’s leading institutions in
physics research. Our faculty members conduct cutting-edge research in both fundamental and
applied physics ranging from the subatomic level to physics of galaxies millions of light years away.
Since its establishment, the graduate programs offered by the Department of Physics, Faculty of
Science, Mahidol University has produced 62 Ph.D. and 163 M.Sc. graduates.

DEVELOPMENT OF THIS SAR

This SAR report was written by the program director and program administrative committees.
The staffs at the Department of Physics, Faculty of Science, Mahidol University provided all key
information for completing the required criteria. The final version of the SAR report will be
submitted for internal assessment by the Faculty of Science Mahidol University Quality
Development (MUQD) in July 2020.
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I. AUN-QA CRITERIA REQUIREMENTS

1. EXPECTED LEARNING OUTCOMES

Programs’ expected learning outcomes (ELOs) are a set of achievements that students must
accomplish upon their graduation. The ELOs can be achieved by increment attainment over the
course of the programs. The attainment of the ELOs is ensured through a series of coursework
requirements of the programs and verification via various assessment methods. The ELOs of the
M.Sc. and Ph.D. programs in physics were drafted by taking into consideration of Thai
Qualifications Framework for Higher Education, and have been formulated as follows:

Expected Learning Outcomes for M.Sc. and Ph.D. Program in Physics

ELO 1. Graduates adhere to ethics in accordance to the global scientific community.

ELO 2. Graduates are able to understand in-depth knowledge in fundamental physics, which
includes (1) classical mechanics, (2) quantum mechanics, (3) thermodynamics and statistical
physics, (4) electromagnetism, and related mathematical methods.

ELO 3. Graduates demonstrated competent skills in independently conducting physics
research for solving physics problems in at least one subfield of physics and are able to keep up
with advanced research from around the world in that subfield.

ELO 4. Graduates are able to analyze physics research problems based on scientific processes.
ELO 5. Graduates have international-level skills to independently evaluate up-to-date
scientific literatures, formulate new scientific hypotheses, and develop suitable techniques or
experiments to verify them.

ELO 6. Graduates possess leadership, teamwork, and 21% century skills.

ELO 7. Graduates are able to apply their statistical and mathematical knowledge to investigate
physics research problems and to efficiently present their finding.

ELO 8. Graduates are able to use information technology to search, collect, and communicate,
both orally and in written, their acquired knowledge and research outputs to the international
scientific community.

1.1 The expected learning outcomes have been clearly formulated and aligned with the
vision and mission of the university

Mahidol University and the Faculty of Science share the same vision and mission to become a
world-class institution by providing high-quality education and producing internationally-recognized
research outputs. The ELOs of the graduate programs in physics align well with the vision and
mission. By achieving our programs’ ELOs, the Ph.D. graduates are capable of working as academic
staffs or researchers in any institutions around the world, whereas the M.Sc. graduates can continue
their education in a Ph.D. program or be employed as a researcher in physics and other related fields.

1.2 The expected learning outcomes cover both subject specific and generic (i.e.
transferable) learning outcomes
The ELOs of our graduate programs can be differentiated into both subject-specific and generic

skills. The subject-specific outcomes are fundamental knowledges and skills exclusive to the
subfield in physics, on which the graduates choose to focus. On the other hand, the generic learning
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outcomes are common skills universal to any subject area, such as problem-solving skills,
communication, ethics, information technology, leadership, teamwork and etc. Table 1 demonstrates
the classification of the ELOs of our graduate programs into either generic and specific skills.

Table 1. Classification of ELOs as generic or subject-specific learning outcomes

Generic Subject-
ELOS of the graduate programs ELOs specific ELOs
ELO 1. Graduates adhere to ethics in accordance to the global v

scientific community.

ELO 2. Graduates are able to understand in-depth knowledge in
fundamental physics, which includes (1) classical mechanics, (2) v
quantum mechanics, (3) thermodynamics and statistical physics, (4)
electromagnetism, and related mathematical methods.

ELO 3. Graduates demonstrated competent skills in independently
conducting physics research for solving physics problems in at least v
one subfield of physics and are able to keep up with advanced
research from around the world in that subfield.

ELO 4. Graduates are able to analyze physics research problems v
based on scientific processes.

ELO 5. Graduates have international-level skills to independently
evaluate up-to-date scientific literatures, formulate new scientific v
hypotheses, and develop suitable techniques or experiments to
verify them.

ELO 6. Graduates possess leadership, teamwork, and 21* century v
skills.

ELO 7. Graduates are able to apply their statistical and
mathematical knowledge to investigate physics research problems v
and to efficiently present their finding

ELO 8. Graduates are able to use information technology to search,
collect, and communicate, both orally and in written, their acquired v
knowledge and research outputs to the international scientific
community.

1.3 The expected learning outcomes clearly reflect the requirement of the stakeholders

In the revision of our graduate program curricula, feedbacks from various stakeholders had
been taken into consideration. The stakeholders include: 1) academic staffs within the department
and programs, 2) current students, 3) alumni, 4) employer of the graduates, and 5) Mahidol
University. Opinions and comments from academic staffs and current students were collected by
interview and brainstorming. Feedbacks and criticisms from alumni and employers of the graduates
were obtained through questionnaires. Requirements of Mahidol University on the graduate
programs were received in the form of comments/feedbacks/suggestions from the Peer-Review
Committee during the curriculum development process (described in Criteria 10.1 and 10.2). The
ELOs and the program specification were drafted by taking into consideration all feedbacks from the
stakeholders and the past record of graduates’ employment. From the past record, 44.81% of our
alumni with M.Sc. continued their education in a Ph.D. program (with 12.99% studying abroad).
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Those who entered the labor market were employed as high school/college teachers (41.56%), as
technical specialists/sales representatives in private sectors (22.73%) and as researchers (9.10%).
For the Ph.D. program, 73.43% became academic staffs in universities or researchers in research
institutes in Thailand. A small percentage was employed by private sectors as scientists in the R&D
field. Therefore, the ELOs of the M.Sc. and Ph.D. programs are capable of producing graduates to
match the demand of the workforce markets.

(see : http://10.2.3.7/mis/Statistic/Page TH/statistic_choose.aspx)

2. PROGRAM SPECIFICATION

Since 2009, Office of Higher Education Commission (OHEC), Ministry of Education, has been
enforcing the Outcome-Based Education (OBE) in Thailand in the form of Thailand Qualifications
Framework (TQF), which is the regulation that all academic program must follow. The M.Sc. and
Ph.D. Programs in Physics have been revised to comply with the TQF requirement and the revised
curricula were first in effect for the students who enter the graduate programs in the first semester of
the academic year 2012. The program structures and specifications are presented in the official
TQF2 document while the course specifications are presented in the TQF3 document. These
documents have been written in Thai. The Program Administrative Committees, however, have
translated them and summarized the important information that all students must know into English.
The English version of the program specifications and the course syllabi of all required and elective
courses are presented in https://physics.sc.mahidol.ac.th/aunga/2o20.php

2.1 The information in the program specification is comprehensive and up-to-date

The summarized English version of the program specifications were translated from the
detailed Thai documents that contain the up-to-date information about the programs as legally
required by the TQF regulation. Thus, our summarized English version, which is revised annually, is
comprehensive and up-to-date. Furthermore, according to the TQF regulation, the Program
Administrative Committees must monitor and annually submit a program report (TQF7) to the
University. In the TQF7 documents, the overall operations of the programs are to be reviewed. The
feedbacks from the stakeholders, especially students and academic staffs are also recorded and kept
for the upcoming revision of the documents. According to the rules regulated by the Ministry of
Education, the program curricula must be revised every 5 years.

2.2 The information in the course specification is comprehensive and up-to-date

As with the program specifications, the course specifications, which contain in the TQF3
documents, were originally written in Thai. The course syllabi are, therefore, translated to English
and summarized to represent only key information. At the end of the semester, the course director
and teaching staffs must evaluate the teaching and learning processes, and the assessment methods
employed in each course by taking into account students’ feedbacks. Strength and weakness of each
course will be used to improve the future course. The report of each course is recorded in TQFS.
From these processes, it can be concluded that the information of our course specifications is
comprehensive and up-to-date.
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2.3 The program and course specifications are communicated and made available to the
stakeholders

The program and course specifications are always made available to all stakeholders, as well as
to the perspective students, one the web site of the Department of Physics, Faculty of Science,
Mabhidol University at: http://www.sc.mahidol.ac.th/scpy. For the teaching staffs in the department,
the program and course specifications are informed and discussed in the department meeting. For
the current students, the updated program and course specifications are distributed, and for the
perspective students, they are explained during the orientation.

3. PROGRAM STRUCTURE AND CONTENT

The structures and contents of the M.Sc. and Ph.D. Programs in Physics are presented in the
Program Specification. Here, a brief overview of the program structures and contents are described.
The incoming students can enter either the M.Sc. Program or the Ph.D. Program depending on the
applicants’ GPAs and on the students’ performance on the entrance exam and interview. Figure 1
illustrates the structure of the graduate programs in physics and the possible paths that the students
can choose to graduate from the programs. The entry into the Ph.D. Program requires a M.Sc.
degree or a B.Sc. degree with distinct qualification. During the first academic year, the students with
the B.Sc. degree in both M.Sc. and Ph.D. programs are required to register in the fundamental
courses with the exception that for the Ph.D. Program the students are not required to register in the
seminar class but for the M.Sc. Program they are. The students in the Ph.D. Program are required to
pass a qualifying examination that they can take for the first time at the end of their first years. After
they pass the qualifying exam, they can register in the thesis course. On the other hand, the students
in the M.Sc. Program can begin taking the thesis course in their second year without having to pass
the qualifying exam. The students in both programs have to present their thesis proposal for approval
from the committees. Once the proposal is approved, the Dissertation Advisory Committees will be
appointed to provide guidance and to monitor the students’ progress. Upon completion of the
research project that meets the requirements of the programs, the students have to write and orally
defend their thesis/dissertation in front of the committees, all in English. By passing all
requirements, the students are then awarded with the degrees. The M.Sc. Program is designed so that
the students can graduate in 2 years, whereas the Ph.D. Program, which has two tracks, is designed
so that the students with M.Sc. degrees can graduate in 2.5 years and the student with B.Sc. degrees
in 3 years at the earliest. However, the recommended graduation time for the Ph.D. Program is 5
years for the students with B.Sc. degrees and 3 years for those with M.Sc. degrees. Figure 1
illustrates the overall structures of the Ph.D. Program and the tracks that the students can take in or
der to graduate from the programs.
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Year Bachelor’s degree Master’s degree

Advanced courses in selected subfield,
seminar, and thesis

! Fundamental physics courses Qualifying Exam in the 1*" semester

Proposal Defense in the 2™ semester

Advanced courses in selected subfield

) and seminar Seminar and thesis
Qualifying Exam in the 2™ semester
3 Seminar and thesis Thesis writing, publication, and thesis
defense
Proposal Defense in the 1* semester
4 Seminar and thesis
5 Thesis writing, publication, and thesis

defense

Figure 1. The overall structures of the Ph.D. Program and the tracks that the students can take in or
der to graduate from the programs.

3.1 The curriculum is designed based on constructive alignment with the expected
learning outcomes

All of the coursework as well as non-coursework activities in the M.Sc. and Ph.D. Programs
have been designed to contribute to students’ achievement of the ELOs of the programs. By
integrating all teaching and learning processes along with non-coursework activities, all ELOs of the
program can be achieved. Table 2 illustrates the alignment of ELOs and the contribution of each
course along with the assessment schemes to the ELOs of the programs. Table 3 further presents the
teaching and learning strategies and the assessment schemes used to ensure that the ELOs of the
programs are achieved by the students.
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Table 2. Alignment of the ELOs of the programs and some of the coursework and non-coursework
activities contributing to achievement of the ELOs.

Coursework/Activities

Expected Learning Outcomes

Code

| Course Name

Credits

1121345678

Fundamental courses

SCPY 502

Classical Mechanics

SCPY 503

Quantum Mechanics

SCPY 504

Thermodynamics and Statistical Mechanics

SCPY 505

Mathematical Methods for Physicists*

SCPY 507

Classical Electrodynamics

SCPY 59x

Seminar in Physics

— W W[ W

Ol 0| O] 0| O] O

Advanced and specialized courses in each field of

research

O] 0| O] O 0| 0|0
® 0 O O 000

O
[

QUALIFYING EXAMINATION (Ph.D.)

PROPOSAL PRESENTATION

SCPY 698

Thesis (M.Sc.)

12

SCPY 699

Dissertation (Ph.D. from B.Sc.)

36

SCPY 799

Dissertation (Ph.D. from M.Sc.)

48

PROGRESS REPORTS

THESIS/DISSERTATION WRITING

THESIS/DISSERTATION DEFENSE

( JN 2N IN 2N N JN JNe)
O|O|O|O|O|0O|0O|e®
o0 060606 e e O
(]
(]
[
( N AN I AN AN N )

@ Course outcomes, contents, teaching and learning approaches of this course are aligned with ELOs.
O Course outcomes, contents, teaching and learning approaches of this course are aligned partially with ELOs.

* Recommended elective course

Table 3. Assessment methods used in various courses and non-coursework activities to evaluate

students’ attainment of the ELOs

ELOs

Teaching and Learning
Strategies

Assessment Methods

1. Graduates adhere to ethics in
accordance to the global scientific
community.

Lecture on ethical issue,
group assignment, research
mentoring, data presentation,
group/lab meeting, report
writing, writing
thesis/dissertation

Progress reports,
observation, direct feedback

2. Graduates are able to understand
in-depth knowledge in fundamental
physics, which includes (1) classical
mechanics, (2) quantum mechanics,
(3) thermodynamics and statistical
physics, (4) electromagnetism, and
related mathematical methods.

Lecture, small group
discussion, seminar

Written examinations,
assignment reports,
qualifying examination,
group/lab meeting, questions
during seminar,
thesis/dissertation
presentation and defense
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Table 3. (Cont.)

ELOs

Teaching and Learning
Strategies

Assessment Methods

3. Graduates demonstrated
competent skills in independently
conducting physics research for
solving physics problems in at least
one subfield of physics and are able
to keep up with advanced research
from around the world in that
subfield.

Lecture on research
principles, hands-on practice
in a laboratory,
thesis/dissertation research
and mentoring system

In-class assignments,
thesis/dissertation progress
report, publication of
research outputs

4. Graduates are able to analyze
physics research problems based on
scientific processes.

Lecture, small group
discussion, practice research
proposal, seminar

Qualifying examination,
group/lab meeting, questions
during seminar,
thesis/dissertation proposal
presentation and defense

5. Graduates have international-level
skills to independently evaluate up-
to-date scientific literatures,
formulate new scientific hypotheses,
and develop suitable techniques or
experiments to verify them.

Lecture, small group
discussion, seminar,
thesis/dissertation proposal,
thesis/dissertation research

Questions during seminar,
thesis/dissertation proposal
presentation and defense,
group/lab meeting, progress
report, publication of
research outputs

6. Graduates possess leadership,
teamwork, and 21st century skills.

Group assignment, group
presentation, group
discussion, research
mentoring, data presentation,
group/lab meeting, report
writing, writing
thesis/dissertation

Progress reports,
observation, direct feedback

7. Graduates are able to apply their
statistical and mathematical
knowledge to investigate physics
research problems and to efficiently
present their finding.

Lecture on research
principles, hands-on practice
in a laboratory,
thesis/dissertation research
and mentoring system

Assignment reports,
qualifying examination,
group/lab meeting, questions
during seminar,
thesis/dissertation
presentation and defense

8. Graduates are able to use
information technology to search,
collect, and communicate, both
orally and in written, their acquired
knowledge and research outputs to
the international scientific
community.

Seminar, group/lab meeting,
progress report,
thesis/dissertation proposal
presentation,
thesis/dissertation writing

Questions during seminar,
thesis/dissertation proposal
presentation and defense,
group/lab meeting, progress
report, publication of
research outputs
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3.2 The contribution made by each course to achieve the expected learning outcomes is
clear

As presented in Table 2 above, all coursework and non-coursework activities contribute at least
partially toward achievement of the ELOs of the programs.Details for the alignment of the course

objectives and contents with the ELOs is also available in the course syllabus.

(https://physics.sc.mahidol.ac.th/aunga/2020.php)

3.3 The curriculum is logically structured, sequences, integrated and up-to-date

The current curricula are based on the revision of the TQF document in 2018. Furthermore,
the information is reviewed annually, and improvement on missing/unclear information and minor
change are regularly made as required by the TQF regulation. The changes in the curricula are then
communicated to students and other stakeholders in terms of revised course syllabi distributed in
class. Our curricula offer many subfields in physics. These subfields also reflect research activities
by our staffs. The coursework and non-coursework activities are structured from fundamental
courses that all students are required to know as basic knowledge to continue on doing research in
their subfield. These courses include classical mechanics, electromagnetism, statistical mechanics,
and quantum mechanics. Our M.Sc. Program focuses on providing core knowledge in physics to our
student while the Ph.D. Program adds extra competencies unique to Ph.D. graduates who are
required to conduct independent research in their future career. Therefore, the programs are
structured so that all in-coming students with B.Sc. degrees are required to take core courses. This
set-up allows students from difference backgrounds to adjust and adapt themselves to teaching and
learning of the graduate courses in English at the Faculty of Science, Mahidol University. Certain
generic ELOs such as ethical awareness, teamwork, and 21* century skills are gradually imprinted on
students in several courses as indicated in Table 2. Once the students in the M.Sc. Program complete
their first year, other generic ELOs are attained through seminar and conducting research in their
second year. Hence, the Ph.D. students with the B.Sc. Program can start working on their thesis in
the second semester of their second year at the earliest, when they already finish all of their course
work. For the Ph.D. students who already graduated from the M.Sc. Program at Mahidol University
or other institutions, they are not required to take core courses, and hence can start working on their
thesis in the second semester of their first year. For the students in the Ph.D. Program, the additional
unique competencies as well as the generic ELOs are achieved through coursework and research
training in their subfields, which start in their second year.

The Ph.D. students are required to pass the qualifying examination, which can be taken at the
end of the second semester of the first year for the students with B.Sc. degrees and at the end of the
first semester of the first year for the student with M.Sc. degrees. The qualifying examination is an
assessment method designed to ensure that the Ph.D. students have gained enough core knowledge in
physics to conduct research in any subfields of physics. It also ensures that the students have the
ability to analyze research questions and apply their in-depth understanding of physics to address
those questions (ELO 5). By conducting their thesis, the Ph.D. students can practice ethical
awareness, critical thinking, survey and review literatures, grant proposal writing in a form of the
thesis/dissertation proposal as well as communicating the proposal and research results in a form of
the thesis/dissertation defense, which are skills listed in ELO 8 of the programs. Therefore,
thesis/dissertation writing and defense are the final activities to assess the students’ learning
outcomes.
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4. TEACHING AND LEARNING APPROACH

4.1 The educational philosophy is well articulated and communicated to all
stakeholders

The educational philosophy of the programs is presented in the Program Specification, and is
available online at the web site of the Department of Physics, Faculty of Science, Mahidol University
http://www.sc.mahidol.ac.th/scpy/

4.2 Teaching and learning activities are constructively aligned to achievement of the
learning outcomes

Our M.Sc. and Ph.D. Programs employ several teaching and learning strategies to ensure that
the course learning outcomes (CLOs) and ELOs are achieved (see Table 3). For the courses that
focus on cognitive knowledge, lectures are the main teaching approach. In order to train the students
to have ability to integrate, translate, and apply the acquired knowledge, several courses including a
seminar also employ group presentations and reports on recent frontier scientific publications. The
seminar is a type of learning activity that promotes achievement of several ELOs. It allows the
student to read scientific work, critically evaluate by applying their in-depth knowledge on the
subject, and present their overall impression of the work via oral presentation in a coherent way so
that their peers can understand the work without having to read or evaluate the work themselves. In
order to finish the programs, all students must conduct a master or doctoral thesis/dissertation. This
final process will strengthen their fundamental knowledge and research skills, and prepare them for
the future career in research. The summary of the ELOs of the programs is presented in Table 2.
The full alignment between CLOs and ELOS is also listed in the course syllabi shown in Course

Specifications. (https://physics.sc.mahidol.ac.th/aunga/2020.php)

4.3 Teaching and learning activities enhance life-long learning

The curricula of our programs follow the typical international science education program in
promoting life-long learning experiences. The important and integrated part of the M.Sc. and Ph.D.
programs in physics is thesis/dissertation, which all students must register in order to graduate from
our programs. For thesis/dissertation, the students must conduct master or doctoral research under
the supervision of a faculty staff and the guidance of a group of the advisory committees. The
difference between the master and doctoral dissertation is the nature and depth of the research
project. For the M.Sc. degree, the students are expected to independently perform a set of
experiments to answer a specific research problem, which is typically assigned by the major advisor.
They then have to make adequate planning of an experiment or method in order to answer this
question with the guidance of the committees. The output of the M.Sc. research is expected to be, as
a minimum, a peer-reviewed national conference proceeding published in English. For the doctoral
dissertation, the students must show the ability to develop their own research question, which is more
complicate and required more efforts to solve than the M.Sc. one, and plan their research strategies
to tackle that question with the guidance of the advisor and committees. The required output of the
Ph.D. research should have more impact on the field than the M.Sc. output, and hence has to be
published in a peer-reviewed, and well-respected international journal indexed by Scopus or ISI,
with the students taking the leading role as the first author of the paper.

During the duration of conducting the thesis/dissertation research, the advisor and advisory
committees continuously monitor the progress of the students through regular lab/group meeting, and
an annual written progress report as well as a progress report presentation, where guidance will be
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given. Through thesis/dissertation, the students can achieve various research skills, and at the same
time develop interpersonal communication and teamwork skills. Furthermore, ethical awareness is
also enforced and monitored by the advisor and advisory committees. All of these research-related
skills attained by the students are life-long and also contribute to the accomplishment of the ELOs of
the programs.

5. STUDENT ASSESSMENT

5.1 The student assessments are constructively aligned to the achievement of the
expected learning outcomes

Students’ achievement of the ELOs are continuously assessed during an academic year.
Accomplishments of CLOs, which align with the ELOs, are assessed by an individual course. Our
graduate programs also employ non-coursework assessments such as the qualifying examination (for
the Ph.D. students), progress report (for students who register the thesis/dissertation course),
thesis/dissertation writing and defense, and etc. The summary of the assessment schemes used
throughout the programs is presented in Table 3.

5.2 The student assessments including timelines, methods, regulations, weight
distribution, rubrics, and grading are explicit and communicated to students

Student assessments including timelines, methods, regulations, weight distribution, rubrics, and
grading criteria are explicitly described in the course syllabi and program specifications. The course
syllabi are distributed to all student at the beginning of each course, whereas the program
specifications are available online at the Department of Physics web site for students and other
stakeholders.

5.3 Methods including assessment rubrics and marking schemes are used to ensure
validity, reliability and fairness of student assessment

All assessments used in our graduate programs are standard methods to ensure validity,
reliability, and fairness of student evaluation. For the core courses of fundamental physics
knowledge, assessments are typically in the form of written examinations. For each course, before
grading the examination, instructors come up with the answer key and marking schemes to ensure
fairness to all students and uniformity of the grading process. For evaluation of soft skills such as in
a seminar course, assessments rubrics are used. An example of the guidelines and rubrics used for
assessing students in a seminar course is presented in
https://physics.sc.mahidol.ac.th/aunqa/2020.php

5.4 Feedback of student assessments is timely and helps to improve learning

In a seminar course, which emphasizes soft skill competencies, the instructors provide
immediate feedbacks to the students for improvement. This also benefits other students in the
seminar to improve their soft skills. In this example, feedbacks on the strength and weakness of the
presentations are made via verbal comments at the end of the presentations. Other examples include
the progress report presentations, where the students will obtain the immediate comments and
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suggestions on their research project for improvement from the advisor and advisory committees.
These feedbacks will guide the students through their thesis/dissertation work enabling them to
efficiently pursue their research problems without getting lose.

5.5 Students have ready access to appeal procedure

General student appeal procedure follows the rule of Mahidol University described in the
graduate school web page (www.grad.mahidol.ac.th/grad/complain/HelpLogin.php?lang=en).
Specific appeals regarding the coursework or course assessment can be made directly to the
instructor and/or course coordinators as well as to the program director.

6. ACADEMIC STAFF QUALITY

Academic staffs in our graduate programs are of international-level quality. All staff
members, from the past to present, have always been active in conducting research in the field of
physics. Together with student training in thesis/dissertation research, our staffs have published
many research articles in well-respected international peer reviewed journals annually. Information
on the research areas operating by our academic staffs as well as complete lists of publication
outputs, please visit https://analytics.sc.mahidol.ac.th/departments/index

Quality of our staff members is also reflected by numerous awards given by both local and
international organizations (complete list of awards and honors won by our academic staff members
is available at https://physics.sc.mahidol.ac.th/award.php) In addition to the awards, many of our
academic staff members also serve as editorial board and/or reviewer for international-quality
journals, including Physical Review Letters as an example. Every year, our academic staffs are
invited to deliver oral presentations at various international conference.

6.1 Academic staff planning (considering succession, promotion, re-deployment,
termination and retirement) is carried out to fulfill the needs for education, research
and service

To ensure smooth continuity on operation of our academic programs, academic staff planning
has been regularly monitored. Regulation on new staff procurement is governed by the Faculty of
Science and Mahidol University. The HR Unit of the Administrative and Clerical Division at the
Faculty of Science constantly keep tracks and perform analysis on workforce capability and capacity
needs. Workforce capacity is determined annually by the availability of positions while competency
is defined by expertise needed by current and future curricula. Demand of new staff(s) is/are
requested by individual departments/units to the Dean and compiled by the HR Unit. Approval of
new staff acquisition is considered from current and future workload of the departments/academic
programs, student to staff ratio, students’ and customers’ requirements and expectations, present and
prospective required core competencies, etc. The Faculty of Science has set the target that the
students to staffs ratio of graduate programs should not exceed 5:1. Individual departments/units are
responsible for arranging the initial staff selection process before submitting the candidate’s profile
to the Faculty of Science for preapproval by the Academic Staff Recruitment Committee. Final
approval of new staff hiring is carried out by Mahidol University.
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At the departmental level, the Department of Physics regularly keeps track of our academic
staffs in terms of teaching load, staff to student ratio, research activities, promotion, retirement date
(retirement age of 60), etc. The following circumstances are considered a trigger for arranging a new
staff acquisition process:

1) There is academic staff retiring in the next 3-5 years.

2) The staff to student ratio is beyond the limit regulated by the Faculty of Science or by the

Faculty of Graduate Studies due to excessive demands of incoming students.

3) New areas of research or teaching topics is needed according to the advancement of

scientific knowledge in the field, etc.
Once the staff acquisition process is trigger, the Department of Physics (via monthly staff meeting)
screens candidates’ curriculum vitae for their track record in terms of research competency and
compatibility. Candidates are then invited to give a seminar on their research work, during which
prospective staffs’ performances in terms of communication skills, ability to deliver knowledge to
the audience as well as question-answering ability etc. are assessed (using rubric), as well as to give
a teaching demonstration on the selected topic of the candidate’s choice. Other areas of credentials
including personality and ethical awareness are determined by direct interview and conversion after
the seminar. Verdict is made in the departmental staff meeting before submitting the candidate’s
profile to the Faculty of Science and Mahidol University for approval.

In term of staff promotion, the departmental chairperson always monitors the track records of
our academic staffs’ research outputs. Once the merit, as regulated by Mahidol University, is
reached, that particular staff is encouraged to submit an application for academic promotion: from
lecturer to assistant professor to associate professor and to a full professor. However, the choice of
whether or not to submit an application for academic promotion is left for the academic staff to
decide without addition pressure from colleagues.

6.2 Staff to student ratio and workload are measured and monitored to improve quality
of education, research and service

The staff to student ratio and workloads are constantly monitored by the Department of
Physics to ensure optimum quality of educational training. As regulated by the Ministry of Education
Announcement titled “Standard Criteria for Graduate Studies 2005,” and Regulation on Graduate
Education of Mahidol University, the staff to student ratio must not exceed 5:1. Our graduate
programs follow the regulation and try to maintain such ratio. Qualification, number of academic
staffs and their workloads are presented in Table 4 while the staff-to-student ratio is shown in Table
5.

Table 4. Qualification, numbers and workload (FTEs) of academic staffs within the Department of
Physics, Faculty of Science, Mahidol University, as of academic year 2021

Academic Rank Headcoun t:Otal FTEs Percentage of Ph.D.
Professor 1 1 100
Associate Professor 6 5.5 91.66
Assistant Professor 16 14.2 93.75
Lecturer 13 13 76.92
Total 36 33.7 93.61
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Table 5. Staff to student ratio of the Department of Physics, Faculty of Science, Mahidol University,
during the last 5 years.

Academic Total FTEs of Total FTEs of Students* | Staff-to-Student
Year Academic Staffs (B.Sc. + M.Sc. + Ph.D.) Ratio
2021 33.7 124 1:3.67
2020 342 161 1:4.71
2019 335 132 1:3.94
2018 32.5 119 1:3.66
2017 34.5 135 1:391

*The number at the beginning of academic year

6.3 Recruitment and selection criteria including ethics and academic freedom
appointment, deployment and promotion are determined and communicated

Recruitment and selection criteria are conveyed to candidate individually by any mean of
communication, i.e. email, verbal, telephone, letter, etc. This is because every year, the Department
of Physics receives many applications/inquiries from various candidates for academic staff position.
Every application is thoroughly screened in the monthly staff meeting and, if the candidates’ profile
shows sufficient competency and the department is in need of a new academic staff, the request is
submitted to the Faculty of Science for allocation of staff position. Selection process is then carried
on as described in the section 6.1 above. Once employed, the new staff has academic freedom to do
his/her own research of choice.

Deployment and distribution of teaching loads for academic staffs within the department is
assigned by individual course by looking at the staffs’ educational background. The monthly staff
meeting help ensure that teaching loads are equally distributed among academic staffs. Staff
promotion tracks of academic titles as regulated by the university, from lecturer to assistant professor
to associate professor and to a full professor, are often communicated at both the university level, the
Faculty of Science level and at the departmental level.

6.4 Competences of academic staff are identified and evaluated

Teaching and research competencies of academic staffs are identified during the selection
process before joining the department. In addition to a strong track record of research, potential
contribution of prospective staff toward teaching topics is also determined. Teaching competence of
academic staffs are evaluated every semester via students’ feedback on the overall course and
individual instructors. Research competency is simply monitored by publication outputs for each
staff. A grace period is given to newly-recruited staffs as settling a new research laboratory usually
takes a few years to generate the first research output. Moreover, the university and the Faculty of
Science also enforce systems called Performance Agreement (PA) and Performance Evaluation (PE).
PA is a promise that academic staffs make to the department each year regarding the job
responsibility and outputs. The department can then compile the target achievements from the
academic staffs to come up with a PA with the Faculty of Science; the latter, in turn, make a promise
to Mahidol University.

PE is the actual evaluation process to determined staffs’ performance. Before PE of any
academic year, the departmental staff meeting comes up with the consensus evaluation criteria to be
used by taking into account glitches and problems faced during staff evaluation in the previous year.
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6.5 Training and developmental needs of academic staff are identified and activities are
implemented to fulfill them

It is common that a newly recruited staff does not understand rules, regulation, expected
responsibility, promotion tracks, teaching philosophy, etc. Each year, Mahidol University organizes
workshops to train/educate/provide young staff with such information. This is to ensure that
educational philosophy of the university is deployed directly to the staff. The Faculty of Science also
offers similar retreat or workshop but rather focuses on providing guidance for research grant
hunting or helping setup research collaboration. Our graduate program also provides orientation to
new staff in our graduate programs by the program director.

All of our academic staff actively conduct research and teach in the area of physics
(astronomy included). Similar to any academic program in science around the world, learning of new
knowledge and strengthening research competencies of academic staff can be achieved by allowing
staffs to attend scientific conference, especially the international meeting. The Department of Physics
offers financial support to allow all academic staff to attend national-level meeting once a year
(individual staffs select their own conference of choice). For international conferences, the
department together with Faculty of Science as well as Faculty of Graduate Studies offer partial
travel grant for the academic staffs to attend. Number of available travel grant, depending on the
available budget, is determine each year by the staff meeting.

6.6 Performance management including rewards and recognition is implemented to
motivate and support education, research and service

The Department of Physics, the Faculty of Science and Mahidol University realize that
rewards and recognition play a key role in motivating academic staff. Every year, Mahidol
University announces many awards in recognition of academic staffs who devote themselves to the
best of their duties, primarily teaching and research. Examples of such awards include: Mahidol
University Prize for Excellence in Research, Mahidol University Prize for Excellence in Teaching,
Outstanding Lecturer Award from Council of Mahidol University Faculty Senates, etc. In concurrent
with Mahidol University, the Faculty of Science also annually announces Outstanding Staff Award
in recognition of academic and supporting staffs with distinguished performances. Also available is a
Publication Reward for academic staffs who publish research outputs in good-quality international
journals indexed by respectable database, such as Scopus or ISI. The reward is in the form of
monetary prize, the amount of which depends on the quality of the article and staffs’ role in the
authorship. In addition to the prize money, academic staffs with qualified publication records are also
eligible for promotion from lecturer to assistant professor to associate professor and to the full
professor, the process of which follows rules and regulations of Mahidol University. Details on the
criteria and guideline for the academic promotion by Mahidol University can be viewed at
http://www.op.mahidol.ac.th/orpr/newhrsite/HREng/careerpath/careerpath.html. To facilitate the
academic promotion processes, the Faculty of Science offers a proofing service for the required
documents/paperwork to ensure high success rate of the applications.

6.7 The types and quantity of research activities by academic staff are established,
monitored and benchmarked for improvement

The Department of Physics always keeps track of research activities of academic staffs. Research
grants and publication outputs are parts of the PE criteria. Status of research output in terms of
international publications is reported monthly in the staff meeting. Summary of the number of
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international publications by academic staffs for each academic year is presented in Table 6 (detailed
list of publication is also available on the departmental website at http://www.sc.mahidol.ac.th/scpy).
For benchmarking, it is virtually impossible to retrieve information as most of the Physics
Departments do not publish their data.

Table 6. Number of research output as international publications of academic staffs within the
Department of Physics, Faculty of Science, Mahidol University, in the last 5 years.

Academic | Number of International Publications | Number of Active | No. of Publications
Year by Academic Staffs Academic Staffs | per Academic Staff
2021 48 36 1.33:1
2020 39 37 1.054:1
2019 17 36 0472 :1
2018 41 37 1.108 : 1
2017 41 37 1.108 : 1

7. SUPPORT STAFF QUALITY

Besides academic staffs, supporting staffs are equally important to fulfill the educational
goals of our graduate programs. The Department of Physics, the Faculty of Science and Mahidol
University together help monitor and make adequate plans regarding supporting workforces. Number
and competency of staffs involved in each mission and plan is examined annually by both the HR
Unit of the Administrative and Clerical Division, Faculty of Science and by individual units/
departments including Department of Physics. Table 7 — 10 below summarize the current numbers
and competencies of supporting staffs associated with key facilities that play important roles in
operation of our graduate programs such as library, laboratory, IT and student services.

The Department of Physics, which is the parental unit of our graduate programs, houses 4
laboratory supporting staffs, 1 IT supporting staff, and 4 administrative and service staffs. The
laboratory supporting staffs main duty is to conduct research in association with the assigned
research groups and to help teach in laboratory courses. As the skills and experiences of the
laboratory supporting staff is generally more than the new entry students, these staffs can also
provide technical advises and training for new entry students regarding equipment use and research
protocols. The administrative and service staffs function as a one-stop service station that facilitate
students’ needs in terms of formal documentations and processes involving other regulating parties
such as Faculty of Science and Faculty of Graduate Studies. With this kind of service, students do
not need to run around contacting other units by themselves to resolve their specific needs. In
addition to the needs of service on paperwork and formal processes with the regulating bodies, other
types of key services such as library, IT, central instrument facility (see Criteria 9 for more detail)
are provided by staffs associated with the Faculty of Science.
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Table 7. Number of laboratory supporting staffs and their educational background at both
departmental level and the Faculty of Science level along with their relevance toward the programs’
teaching and learning approaches (TLA)

Affiliation of Highest Educational Attainment Total Relevance to
Laboratory Personnel | HVC* | Bachelor | Master | Doctoral Program TLA
Student training,
Departn?enlt of 1 2 0 0 3 technical guidan%e,
Physics . .
equipment custodian
Faculty of Science: Equipment custodian,
Central Instrument 0 3 5 0 8 technical guidance,
Facility or CIF? laboratory services
Total 1 5 5 0 11

" HVC = High Vocational Certificate

'See http://www.sc.mahidol.ac.th/scby/people.htm for list of laboratory supporting staffs at the
Department of Physics

*See http://www.sc.mahidol.ac.th/scre/CIF/staff.htm for list of staffs at the Central Instrument Facility

Table 8. Number of libraries supporting staffs and their educational background at the Stang
Mongkolsuk Library, Faculty of Science along with their relevance toward the programs’ TLA.

Affiliation of Highest Educational Attainment Total Relevance to
Library Personnel | High School | Bachelor | Master | Doctoral Program TLA
Book search and
S‘Fang l\/llongkolsuk 2 6 6 0 14 loan, journal and
Library
database search

" See http://stang.sc.mahidol.ac.th/eng/about/staff.htm for list of library staffs at the Stang Mongkolsuk
Library.

Table 9. Number of IT supporting staffs and their educational background at the Faculty of Science
along with their relevance toward the programs’ TLA.

Affiliation of Highest Educational Attainment
IT Personnel Bagchelor Master | Doctoral Total | Relevance to Program TLA
Department of 0 1 0 1 Computer software and
Physics' hardware technical services,
System Development network services,
and Technology 4 4 0 8 IT consultant,
Division’ computer laboratory services
Electronic resources and
technical advices: eBooks,
Stang Monglgolsuk 4 2 0 6 eJournals, eLibrary, eDatabase,
Library D
software training,
IT training and seminar
Total 8 7 0 15

'See http://www.sc.mahidol.ac.th/scby/people.htm for list of IT staff at the Department of Physics
*See http://www.sc.mahidol.ac.th/scsosd/index.php/about-us/2013-02-21-20-28-44 for list of IT
staffs at the System Development and Technology Division

3See http://stang.sc.mahidol.ac.th/eng/about/staff.htm for list of IT staffs at the Stang Mongkolsuk
Library.
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Table 10. Number of student affair personnel and their educational background at both the
Department of Physics and at the Faculty of Science along with their relevance toward the programs’
TLA.

Affiliation of | Hjghest Educational Attainment
student affair Total Relevance to Program TLA
Personnel Bachelor | Master | Doctoral
One stop services (help facilitate
processes and documentations
Department of ) ) 0 4 with other responsible units i.e.
Physics' Graduate Education Units, Faculty
of Graduate Studies, Research
Division, etc.)
Scholarship and financial support,
teaching and learning of
Faculty of multidisciplinary courses,
Science: eLearning, student database,
Graduate 4 4 0 8 facilitatingofficial documents and
Education communication with Faculty of
Unit® Graduate Studies, hosting
chemical and biosafety training,
students’feedback and evaluations
Total 6 6 0 12
'See http://www.sc.mahidol.ac.th/scpy/people.htm for list of supporting staffs at the Department of

Physics
*See http://www.sc.mahidol.ac.th/scmd/index.php/about-as/personel-of-graduate-division for list of
staffs at the Graduate Education Unit, Faculty of Science

7.1 Support staff planning (at the library, laboratory, IT facility and student services) is
carried out to fulfill the needs for education, research and service

Similar to the academic staff planning described in the Criteria 6.1, supporting staff planning
policy at the Faculty of Science, Mahidol University involves both top-down and bottom-up
processes. Each operating unit (departments, library, central laboratory, IT facility and student
services) is governed by either departmental chairperson/program director, deputy or assistant dean,
who is responsible for regular monitoring of supporting staff workload in accordance to strategic
action plans of the unit. When there is an imbalance between workforce and workload, staff quitting
or retirement for example, recruitment of new staffs is requested to the Dean of the Faculty of
Science via the HR Unit. Once the request is approved, the operating unit together with the HR Unit
set up a recruitment and selection process (described below in Criteria 7.2). Vice versa, the
Executive Committee of the Faculty of Science may also devise top-down strategic plans and
distribute the tasks together with allocation of new staff position to the targeted unit. Diagram
showing the overall process of the support staff planning at the Faculty of Science, Mahidol
University is presented in Figure 5.
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Figure 5. Diagram showing the HR plan of the Faculty of Science. The process involves both a top-
down policy from Executive Committee of the Faculty of Science or a bottom-up planning direction
starting from individual operating units.

7.2 Recruitment and selection criteria for appointment, deployment and promotion are
determined and communicated

Recruitment of new supporting staff begins with defying job description and qualification of
the available position by the corresponding unit. Job description and qualification are important piece
of information for proper deployment of the missions. Announcement of the vacant position is
always made available on the announcement board and on the web site of the Faculty of Science. In
the announcement, information on the position, job descry option, qualification, application process,
selection method(s) are clearly presented. Examples of such job notifications can be seen at the
following websites: https://op.mahidol.ac.th/hr/en/hr-management/#link2 and
http://www.op.mahidol.ac.th/orpr/newhrsite/document/HR 1/Recruitment/Document/11111300.PDF

For supporting staffs to be recruited to the Department of Physics, the departmental
chairperson assigns a committee, usually includes the retiring staff in that position, to come up with
the job description, exam questions (if applicable) and interview criteria. For supporting staff career
progression, the Department of Biochemistry and the Faculty of Science both follow the regulations
and guidelines of Mahidol University. Detailed information about the regulation and guidelines are
available at the Human Resource Division web site (https://op.mahidol.ac.th/hr/announcement-

rules/support-rules/) Supporting staffs can be promoted to more advanced position, for example from

Practitioner to Senior Professional to Expert and to Advisory level, depending on the expertise and
credentials
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7.3 Competences of support staff are identified and evaluated

Competencies of supporting staffs have been identified since the recruitment process as
indicated in the qualification of applicants. Each fiscal year, similar to the academic staffs, every
supporting staff member must also sign a Performance Agreement (PA) form with the head of the
unit (departmental chairperson, assistant or deputy dean). Staffs are then allowed to perform their
tasks and their performance are evaluated every 6 months using Performance Evaluation (PE) form.
Strengths, weakness and areas for improvement are then provided as feedbacks to individual staffs to
step up their performances.

7.4 Training and developmental needs of support staff are identified and activities are
implemented to fulfill them

Reminiscent of the HR planning for staff recruitment, training and developmental needs of
supporting staffs can be identified from both top-down and bottom-up directions. As described
earlier, heads of each operating units are responsible for routine monitoring of the workload vs.
number and competency of workforces for accomplishment of strategic action plans. In case that
certain areas of staff competencies need to be further developed or trained, the department/unit can
make plans accordingly. For examples, the IT staffs can be trained on new software like Turnitin
(http://turnitin.com/) or SciVal (https://www.elsevier.com/solutions/scival) that the university or
Faculty of Science purchased in order to further help train other staffs. In addition, laboratory staffs
at the Central Instrument Facility are often sent to seminars and trainings organized by the equipment
companies for latest update on technical advancement or new effective procedures that the current
machines can perform, etc. For top-down policy, the executive team can also initiate the trainings for
24 supporting staffs that suit the prospective outlook or strategic plan of the Faculty of Science.
Examples of such top-down initiatives include the training for English proficiency skills of
supporting staffs (to accommodate AEC), especially those who have TOEIC score less than 400, and
a Team-Building Workshop that stimulate a team-working mindset.

7.5 Performance management including rewards and recognition is implemented to
motivate and support education, research and service

Following the same approaches to stimulate and motivate academic staffs, supporting staffs
at Mahidol University are also entitled for reward and recognition for their efficient and productive
work processes and outcomes. Both Mahidol University and Faculty of Science announce
Outstanding Staff Awards every year for excellent supporting staffs who performed well on their
respective duties (see http://www.sc.mahidol.ac.th/award/index.htm for a list of exemplary staffs and
the awards they received). In addition to the awards and reward provided by Mahidol University and
the Faculty of Science, the Department of Physics also has a system to encourage supporting staffs to
perform well on their tasks by providing salary supplements using departmental income budget. The
supplement figure for each staff is determined annually by the departmental chairperson and a
finance committee. Typically, as the years go by and the supporting staffs earn more regular salary,
the supplement money amount is reduced.

Other than awards and rewards, Mahidol University and the Faculty of Science also provide
various kinds of pension and welfare benefits to every staff. For a full list and information on such
benefits, please visit https://op.mahidol.ac.th/hr/en/hr-management/#link4
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8. STUDENT QUALITY AND SUPPORT

In these criteria, systems employed by our graduate programs for student quality and support
starting from admission to graduation will be explained (see the sub-criteria below). Tables 11 and
12 summarize the admission statistics of our graduate programs in terms of number of applicants and
number of admitted students. Although the ratios of students applied vs. enrolled in the M.Sc and
Ph.D programs in Table 11 and 12 may suggest a lack of competitions, the programs indeed have
attracted many good quality students. Over the past 5 academic years, the average GPA of student
intake into the program is about 3.55. This averaged GPA figure of the first-year graduate students is
the highest among all graduate programs offered at the Faculty of Science, Mahidol University and
perhaps the highest in Thailand for comparable graduate programs. The relatively small applicant
numbers to the programs may rather originate from the fact that science education in Thailand has
low popularity among younger generations of students, especially in the basic science programs
physics, which has long classified as unpopular, difficult and only-for-weirdo subject. In addition to
the high cumulative GPA of students admitted to our graduate programs, many students also have
with them scholarship support that cover educational and living expenses. Such scholarships
significantly reduce the operational cost of the programs as the Department of Physics offers partial
funding to cover tuition fee for students who do not have any financial support. High quality of our
students also reflects in the final outcomes (see Criteria 11) as more than 90% of our graduates can
find a job within 1 year after finishing their degree. Tables 13 and 14 further show the accumulation
of our graduate students (doctoral programs and master’s degree, respectively) presenting as the
number of students enrolled in each year. The presented data is retrieved from the database “GRAD-
MIS” of the Faculty of Graduate Studies, Mahidol University.

Table 11. Number of applicants vs. number of admitted and enrolled in the Ph.D. Program in
Physics, Faculty of Science, Mahidol University over the past 5 academic years.

Academic Doctoral Degree Program Applicants Ratio
Year Number Applied | Number offered | Number Enrolled | Applied:Enrolled
2021 4 2 1 4:1
2020 7 5 4 1.75: 1
2019 7 6 1.17: 1
2018 11 10 10 1.10: 1
2017 10 8 8 1.25:1

Table 12. Number of student applicants vs. number of admitted and enrolled in the M.Sc Program in

Physics, Faculty of Science, Mahidol University over the past 5 academic years.

Academic Master Degree Program Applicants Ratio
Year Number Applied | Number offered | Number Enrolled | Applied:Enrolled
2021 11 7 6 1.83:1
2020 7 5 4 1.75: 1
2019 24 14 11 2.18:1
2018 16 11 9 1.78 : 1
2017 11 10 9 1.22:1
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Table 13. Number of student enrolled in our Ph.D. program over the past 5 academic years.

Academic Numbers of Ph.D. Students
Year 1% Year 2" Year > 2" Year Total
2021 | 4 33 38
2020 4 6 31 41
2019 6 9 25 40
2018 10 7 20 37
2017 8 3 20 31

Table 14. Number of student enrolled in our M.Sc. program over the past 5 academic years.

Academic Numbers of M.Sc. Students
Year 1 Year 2" Year > 2" Year Total
2021 6 3 22 31
2020 4 10 22 36
2019 11 9 17 37
2018 9 9 19 37
2017 9 6 21 36

8.1 The student intake policy and admission criteria are defined, communicated,
published and up-to-date

Admission criteria and policy for new graduate students are explicitly defined and
communicated in the Program Specifications, made available on the Department of Physics web site
at http://www.sc.mahidol.ac.th/scpy (updated when necessary). Prospective students must apply
online via Faculty of Graduate Studies at http://www.grad.mahidol.ac.th.

The candidates are screened by their overall undergraduate/graduate cumulative GPA and the
entrance examination. While undergraduate applicants with GPA higher than 3.50 can apply directly
to a Ph.D. program, both M.Sc. and Ph.D. applicants take the same entrance examination. The
criteria for acceptance vary by year depending on the mean and variance of the examination scores.
The qualified applicants are then subjected to an interview in English language and their overall
performance are judged using rubric scale. Highly qualified M.Sc applicants are sometimes
encouraged to enroll in the Ph.D. program. Likewise, some Ph.D. applicants are often asked to take a
few more courses at the M.Sc.level to prepare them for the Ph.D. research. The admitted master’s
degree students can later make a switch to the Ph.D. program if they perform well on coursework
taken in the first year (see Criteria 3 for more detailed explanation).

8.2 The methods and criteria for selection of students are determined and evaluated
Methods and criteria for selection of students are evaluated and discussed among academic
staffs within the Department of Physics every year after the admission period is over. If specific

issues arise during the admission, solutions are sought and revision to the admission process will be
applied in the subsequent years.
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8.3 There is an adequate monitoring system for student progress, academic
performance and workload

Students are regularly monitored from their first year until they graduate. The first-year
students are monitored and advised directly by the program director. From the second year onward or
when the students choose their own major advisor, such monitoring job is then transferred to the
major advisor. During the time that students are taking the coursework, they are monitored in terms
of the courses they take and the grades they receive for each course. This is because the regulation by
Mahidol University imposes that a master’s degree student must receive a cumulative GPA of 3.0 or
more and a minimum grade of B for all required courses. For doctoral students, the cumulative GPA
required for graduation is 3.50. Should the students’ cumulative GPA be below the requirement, they
are advised to take additional courses. After the students finish all their coursework and present their
thesis/dissertation proposal, they are required to have a progress report on their research
advancement every semester. The progress report is in the form of an oral presentation on students’
cumulative results to the Thesis/Dissertation Advisory Committee and any general audience who is
interested to attend. The program director and major advisor can also monitor the student registration
and progress via the online monitoring tool offered by the Faculty of Graduate Studies
(http://www.grad.mahidol.ac.th/en/faculty-staft/). Every month, key issues on students’ progression
and situations, i.e. grades, qualifying examination, thesis/dissertation proposal, overdue students, etc.
are discussed among academic staffs during departmental staff meeting. Students who fail any
coursework or non-coursework activities, especially the required courses or qualifying examination,
are to be closely supervised and monitored by the advisors, course coordinator, qualifying exam
committee as well as by the program director.

8.4 Academic advice, co-curricular activities, student competition and other student
support services are available to improve learning and employability

Academic advices are given to incoming first-year students during program orientation by the
program director. The program director is also responsible for providing appropriate academic
advices as well as helping solve various technical issues (registration, credit transfer, financial
problems, etc.) throughout the first year of study. Once the students have their own major advisor
from the second year onward, the advices are direct responsibility of the major advisor with
monitoring from the program director for the overall progress of the students. The Online Thesis
Advisor System (http://www.grad.mahidol.ac.th/prof/advisor/) can help to track the students’
progress. To academically motivate students, award is also made available for the first-year students
taking all the coursework and achieving the highest cumulative GPA.

Besides the advisory and awarding systems, from time to time the Department of Physics as
well as the Faculty of Science organize special seminars by foreign visiting professors/researchers.
Students are encouraged to attend such seminars to expand their scientific vision as well as to
strengthen their motivation on research.

Research Division at the Faculty of Science also campaigns a co-curricular activity called
MUSC Young Scientist Forum (http://www.sc.mahidol.ac.th/Y SF/index.php). This forum provides a
floor for students within the Faculty of Science to give a short speech on their research to general
audience. This activity also enhances communication skills for students and promote cross-talk
among students, academic staffs and potential employers on different aspect of scientific research.
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8.5 The physical, social and psychological environment is conducive for education and
research as well as personal well-being

Learning experience as well as research productivity cannot last long should the students and
staffs have health problem. The Faculty of Science provide sport/exercise facilities for students and
staffs including a swimming pool, badminton and tennis courts, fitness gym, football field, etc.

Every year, the Faculty of Science also arranges a sport day that graduate students can join
this competitive event, allowing them to exercise and gain team spirit. Should the students have
sickness, an infirmary room is available with medical doctor available for checkup and intensive
care. Severe injury to students is directed to Ramathibodi Hospital, which is located next door the
Faculty of Science, Mahidol University Phayathai Campus. In addition to health, the environments
within the Faculty of Science also encourage social interactions among students and staffs. Plenty of
café and self-study areas fully equipped with proper lighting, Wi-Fi hotspots and electrical outlets
are available for mingling or discussion of research ideas. For those who prefer quiet and natural
environments, there are also a lot of desks and benches available in the middle of the green zones
within the Phayathai Campus.

9 FACILITIES AND INFRASTRUCTURE

The M.Sc. and Ph.D. programs in physics at the Faculty of Science, Mahidol University aims
to provide international-quality education and research to our graduate students. In doing so, the
facilities and infrastructure are allocated sufficiently and efficiently by the Department of Physics,
and by the Faculty of Science, Mahidol University. In addition to the standard teaching facilities and
environments, advanced scientific equipment is the key resource that allows our students to conduct
international-standard frontier research. In these criteria, elaboration of resources and infrastructure
essential for operation of our graduate programs are presented as follows.

9.1 The teaching and learning facilities and equipment (lecture halls, classrooms,
project rooms, etc.) are adequate and updated to support education and research

Our program employs both in- and off-department facilities and equipment. The Department
of Physics has available 4 classrooms, 1 computer room, 1 conference room, 1 departmental library,
2 teaching laboratory rooms, a recreation area, and several research laboratory rooms. The Faculty of
Science possesses a number of large lecture halls and small classrooms. All of them are available for
the academic programs within the Faculty of Science to use upon request or reservation. All lecture
halls and rooms are air-conditioned and equipped with computers and LCD projectors as well as
visualizers. A white/black board is also available for certain teaching strategies that require classical
approaches. Most teaching and learning processes are conducted using classroom and facilities
within the Department of Physics. From satisfaction survey of our students, teaching and learning

facilities are adequate . (GRAD-MIS: http://10.2.3.7/mis/home.aspx)

Should there be any malefaction of any teaching and learning facilities within the lecture
halls/classrooms, staffs and students can report to responsible persons for immediate fix and solution.
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9.2 The library and its resources are adequate and updated to support education and
research

Stang Mongkolsuk Library, located at the Faculty of Science, Mahidol University, can be
considered state-of-the-art science library in Thailand. The library contains more than 210,000 books
both in the form of hardcopy and online resources. In addition, together with Mahidol University, the
library subscribes to major journals and online databases in science and medicines. With the
emphasis on instillation of 21% century skills to our students, online resources play very important
roles in teaching and learning processes of our graduate programs. The official web site of the Stang
Mongkolsuk Library (http://stang.sc.mahidol.ac.th/eng) provides online tools for students and staffs
to search online database for literature in the forms of ebooks or journal articles related to their own
research area from anywhere. The web site also provides links to other main online resources that
can be useful to teaching and learning processes. Students even can renew the loaned book from
home. Moreover, the Stang Mongkolsuk Library also offers a “Journal on Demand Service” that
helps students and staffs to obtain hardcopy of the research articles unavailable via regular
subscription of the library or Mahidol University within a few days. There is also a “Book Delivery
Service” that students can ask the library to help loan the book from other libraries all over Thailand
and have it ready for pick up at the Faculty of Science. The service quality of the library has been
continuously evaluated. For complete archives of the satisfaction surveys conducted by the Stang
Mongkolsuk Library, please visit https://stang.sc.mahidol.ac.th/survey/survey.php. Our graduate
programs also asked our own students for their satisfaction toward the library resources, most
students are satisfied with the library service offered by the Stang Mongkolsuk Library at the Faculty
of Science, Mahidol University. (GRAD-MIS: http://10.2.3.7/mis/home.aspx)

9.3 The laboratories and equipment are adequate and updated to support education
and research

The Department of Physics possesses laboratory spaces allocated to all academic staffs to
conduct their research. Each laboratory has equipment for research in the respect subfields such as
astrophysics, geophysics, nanophysics, biophysics, physics education, condensed matter physics,
non-linear physics, optics, quantum information, and theoretical physics. In addition, there are
central equipment facility rooms containing more expensive equipment shared by all staffs and
students such as x-ray powder diffractometer.

For more advanced and very expensive equipment, the Faculty of Science also makes available
the Central Instrument Facility (CIF). Equipment available in the CIF can be found at the CIF
webpage http://www.sc.mahidol.ac.th/scre/cif/. A technician is assigned for each instrument at the
CIF to help students who need guidance and training.

The Department of Physics and the Faculty of Science have also allocated budget for regular
equipment maintenance. In addition, list of prioritized in-need instruments is also drafted to make
annual budget request to the government for approval. Should the requested proposal be approved,
the Department of Physics or the Faculty of Science then proceed with the purchase procedure.
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9.4 The IT facilities including e-learning infrastructure are adequate and updated to
support education and research

Internet access is readily made available to all students upon their registration. Within the
Faculty of Science, Wi-Fi hotspots are available in most parts of the campus, including the
Department of Plant Science. Moreover, 10 Gbps local area networks (LAN) are also installed in
every laboratory and staffs’ office to provide high-speed access to the intranet documents. There are
also computer workstations available for students and staffs. All technical issues regarding IT
facilities are handled by the System Development and Technology Division. Should the students
need help regrading hardware and software usage, IT staffs at both the System Development and
Technology Division and Stang Mongkolsuk Library are at hands to provide assistance. Regularly,
the IT staffs at the Stang Mongkolsuk Library organize training courses on how to use various
software such as EndNote, Turnitin, Photoshop, Dreamweaver, MATLAB, etc. Should there be any
problem with the IT resources, complaint can be made to the System Development and Technology
Division for solution.

9.5 The standard for environment, health and safety and access for people with special
needs are defined and implemented

The Faculty of Science at Phayathai Campus is considered the green zone containing a lot of
large trees and plants. Wheelchair access is possible through almost every part of the campus. Pray
rooms are available for people with Islamic religion. The whole campus is also a smoke-free zone.
Safety is ensured by patrolling of security guard during day and night. To create a healthy lifestyle in
the campus, several sport facilities, such as a football field, tennis courts, a large multipurpose
gymnasium, a fitness center, and a swimming pool, are provided for students and staffs. Should any
students or staffs have health issues, an infirmary room is available with medical doctor standing by
during specific time of the day. For off schedule or severe health problems, Ramathibodi Hospital is
right next to the campus and medical assistance is readily available. Medical insurance is also
incorporated into the students’ registration fee.

Since conducting research is a crucial part of our graduate programs, health and safety issues
are of primary concern. To minimize such issues, all first-year students are required to attend a safety
training (including chemical safety, and fire safety) organized by the Faculty of Science. Fire alarm
drill is also practiced every year. The Faculty of Science also arrange a warehouse for proper
disposal of hazardous waste. All toxic and hazardous wastes must be deposited in the warehouse
before further disposal by professional outsourced companies.

10. QUALITY ENHANCEMENT

10.1 Stakeholders needs and feedback serve as input to curriculum design and
development

According to Criteria 1.3, stakeholders needs and feedbacks serve as input to our curriculum
design and development. Feedbacks/comments from two main stakeholders, academic staffs and
current students, are collected via departmental meeting, group meeting, and on-line questionnaire.
Feedbacks from alumni and graduate employers are gathered mainly by questionnaire. All the
obtained information is brought in for discussion in the program’s staff meeting for prioritization and
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implementation. Certain feedbacks for improvement can be applied immediately by revising the
teaching and learning process of certain course works while some need to be incorporated into the
next curricular revision.

10.2 The curriculum design and development process are established and subjected to
evaluation and enhancement

Our curriculum design and development process abide by the regulation of TQF and
Mabhidol University. At least every 5 years, the host department must appoint a Curriculum
Development Committee (CDC) consisting of representative of academic staffs within the programs
and at least 2 external committees from outside Mahidol University. The CDC drafted the programs’
ELOs as well as program specification in the TQF2 document format by taking into consideration
the feedbacks received from stakeholders as mentioned earlier and the past record of our graduates’
employment. The draft curricula were presented and approved in the departmental staff meeting
before submission to the Faculty of Graduate Studies (FGS). Once submitted, FGS helped check to
ensure that the revised curricula conformed with TQF requirement before handing further to a Peer
Review Committee appointed by Mahidol University Council. Upon receiving comments from the
Peer Review Committee, the CDC made further revision before final approval by Mahidol
University Council.

10.3 The teaching and learning processes and student assessment are continuously
reviewed and evaluated to ensure their relevance and alignment

As required by the TQF regulation, at the beginning of each semester, the coordinators of
each courses offered in that semester must formulate and communicate TQF3 document (Course
Specification) which contains key information including teaching and learning strategies as well as
student assessment schemes. At the end of the semester, the course coordinator along with teaching
staffs must review and evaluate the operation of the course and report it as a TQF5 document
(Course Report). Feedbacks from both teaching staffs and students taking the course are taken into
consideration and appropriate improvement mechanisms regarding teaching and learning strategies
and/or assessments are planned. When the course is offered again in the subsequent year,
improvement plans are incorporated and formulated as a new TQF3 document. This cyclic operation
of TQF3 and TQFS5 will continue every year.

10.4 Research output is used to enhance teaching and learning

All of academic staffs and students in our program have been continuously conducting
research and have produced research outputs in the form of national and international research
publications. Such research output, which contains novel knowledge in the field of expertise specific
to individual research group, are used as seeding knowledge to train later generation of students.
Upon joining a research group, students are usually assigned research articles related to the project,
especially those published earlier by former group members. Students could then identify and
compile open research questions/problems before coming up with their own research plan. The
knowledge accumulated from our research output are also used in the relevant taught courses either
to help better understanding of the related topics or to demonstrate the applications of knowledge to
the real-world problems.
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10.5 Quality of support services and facilities (at the library, laboratory, IT facility and
student services) is subjected to evaluation and enhancement

B Teaching and Learning Facilities

Classroom and its facilities are subjected to monitoring and maintenance by assigned
support staffs from the Faculty of Science. Instructor and students can also file a complaint to the
Education Division if problem arises regarding lecture room facilities. Service personnel and backup
equipment, LCD projector for example, are available for immediate repair and/or replacement. For
departmental facility, a supporting staff is assigned to do similar job as that of the Faculty of
Science’s level. In case of equipment replacement, the request goes through the departmental staff
meeting for approval. Major comments and feedbacks related to the common facilities responsible by
the Faculty of Science that need immediate attention are forwarded to the Education Division for
further consideration.

B Library Resources

The Stang Mongkolsuk Library keeps track and listens to all aspects of feedbacks from its
customers on a regular basis (https://stang.sc.mahidol.ac.th/survey/survey.php). Comments and
feedbacks are taken into consideration by library staffs, under supervision of Deputy Dean for
Student Affairs and Information, for action plan on quality improvement. Every year, the library
sends out the survey asking academic staffs in every academic program for suggestion of new books
for acquisition and journal subscription that may serve as references to individual courses or research
group. Subscription to the unused journals may also be terminated so that the budget can be allocated
to other in-demand journals.

B Laboratory and Research Equipment

Laboratory spaces available at the Department of Physics is fixed and cannot be expanded.
Due to the nature of graduate education in physical science including our graduate program,
laboratory spaces are not as essential as research equipment. Equipment maintenance is taken care by
an assigned academic staff in the department. Student and staffs can report malfunctionality of each
equipment for repair or maintenance. The maintenance plan is conducted by the staff committees in
the program. For the purchasing of the new equipment, those with high demands get the first priority,
provided that the departmental budget is available. At the Faculty of Science level, the CIF conducts
a survey asking every academic staff for their need. Purchase plans for CIF usually cover more
expensive equipment beyond the budget available at the departmental level. As most of the
instruments at the CIF are top-of-the-line and very expensive, the Faculty of Science has assigned a
set of well-trained technicians dedicated to individual equipment to help guide students and staffs for
proper operation and to provide routine maintenance. Such dedicated custodians help minimize rates
of equipment failure from inappropriate use.

B IT Facilities and Services

Similar to that of the teaching and learning facilities, the prompt assistance and maintenance
are made available by the Faculty of Science and Mahidol University for IT services. The whole
internet infrastructure, especially Wi-Fi services, and email accounts are maintained and regularly
monitored by the Division of Information Technology, Mahidol University (MUIT). The Faculty of
Science, on the other hand, takes care of the computer terminals for hardware maintenance. Requests
for technical help or maintenance service can be filed to the IT staffs at either MUIT, the System
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Development and Technology Division and Stang Mongkolsuk Library. At least once a year, MUIT
sends email to every internet user including students and staffs asking for feedbacks on service quality
and areas for improvement. Appropriate action plans are made and implemented in the subsequent
fiscal year. At the Faculty of Science level, both the System Development and Technology Division
and Stang Mongkolsuk Library also consistently conduct satisfaction survey on students and staffs for
quantity and quality of computer and software facilities. The comments are taken into consideration
for future strategic plans on quality improvement.

10.6 The stakeholders’ feedback mechanism is systematic and subjected to evaluation
and enhancement

Feedbacks from stakeholders are received from different methods and channels. Opinions
and comments from academic staffs and current students were collected by brainstorming and
interview. Feedbacks/criticisms from alumni and employers were gathered from questionnaires. The
questionnaires are both in the form of regular paper sent via postal mail and an online evaluation
form. The most difficult stakeholder to get feedback from is the graduate employer. From our past
survey, very few employers return the questionnaire. The obtained information is brought in for
discussion in the program’s staff meeting for evaluation and implementation to improve quality of
the graduates.

11. OUTPUT

11.1 The pass rate and dropout rates are established, monitored and benchmarked for
improvement

The pass rates and dropout rates for the M. Sc. and Ph. D. Programs are regularly monitored
at the end on the second semester by program committee and the results are shown in Table 15 and
Table 16, respectively. The presented data is retrieved from the database “GRAD-MIS” of the
Faculty of Graduate Studies, Mahidol University. Based on our interviews, most of the students who
dropped-out from the master’s degree program continue their education abroad (receiving fully-
supported scholarship from the Government), while a fewer numbers dropping out because of health
or financial problems. Similarly, for the Ph.D. program, most students quitted the program because
they received government scholarship to study abroad, while fewer students dropped out because of
failure to pass the qualifying examination. For benchmarking, it is virtually impossible to retrieve
information from the target programs with similar number of students and academic staffs as most of
the graduate programs do not publish their data.

Table 15 Pass rates and dropout rates for M.Sc. Program in Physics

Academic | Cohort % Completion in % Dropout During
Year Size 1 Years 2Years | >2 Years | 1% Year 2" Year | >2 Years
2021 6 0 0 33.33 0 0
2020 4 0 0 0 25.00 0 0
2019 11 0 27.27 0 9.09 0 0
2018 9 0 0 33.33 0 0 0
2017 9 0 0 55.56 0 11.11 0
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Table 16 Pass rates and dropout rates for Ph.D. Program in Physics

Academic | Cohort % Completion in % Dropout During
Year Size |3 4 >4 1% 2m 3 4™ >4 Years
Years | Years Years Year Year Year Year
2021 1 0 0 0 0 0 0 0 0
2020 4 0 0 0 0 0 0 0 0
2019 6 0 0 0 0 16.67 0 0 0
2018 10 0 0 0 10.00 0 10.00 0 0
2017 8 0 0 0 12.50 0 0 0 0

11.2 The average time to graduation is established, monitored and benchmarked for

improvement

The average time to graduation is regularly monitored at the end on the secondary semester
by program committee and the results are shown in Table 17 and Table 18 for the M. Sc. and Ph. D.
Programs, respectively. The numbers seem to be a long period of time. Nevertheless, when taken
into consideration the resources available to our graduate programs - i.e. quality of intake students,
lacking of postdoctoral system, limited research budget and equipment - these average times to
graduation do not look that bad. However, we did not neglect to improve our students’ graduation
time. For action plans, students are encouraged to present their research proposal within 1.5 years of
their study, and supervisors are encouraged to frequently monitor their students to keep them on

track. (http://10.2.3.7/mis/Annual/Page TH/mean_edu2.aspx)

Table 17 M.Sc. Graduation statistics.

Academic Year M.Sc. Graduate Total | Average Time to Graduation (Year)
2021 3 2.7
2020 12 3.5
2019 10 3.2
2018 7 4.0
2017 6 4.8

Table 18 Ph.D. Graduation statistics.

Academic Year

Ph.D. Graduate Total

Average Time to Graduation (Year)

2021 1 7.8
2020 4 5.5
2019 3 5.6
2018 2 7.0
2017 0 -
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11.3 Employability of graduates is established, monitored and benchmarked for
improvement

The employability has been tracked for the graduates employed in any position within one
year after graduation. The results, obtained by personal contact with departmental general officer, are
shown in Table 19 and Table 20 for the graduates from the M. Sc. and Ph. D. Programs, respectively.

Table 19 M.Sc. graduate employment rates.

Academic M.Sc. Graduate Employed Continue for
Year Total within 1 Year higher education
2021 3 - 2
2020 12 8 1
2019 10 1 9
2018 7 0 2
2017 6 2 0

Table 20 Ph.D. graduate employment rates.

Academic Year Ph.D. Graduate Total Employed within 1 Year
2021 1 0
2020 4 0
2019 3 1
2018 2 1
2017 0 0

11.4 The type and quantity of research activities by students are established, monitored

and benchmarked for improvement

All of the graduates must have at least 1 research publication in order for the degree to be
granted. Minimum requirement for the master’s degree students is a full proceeding in a national-
level scientific conference. To earn a Ph.D., students must have at least 1 research article published
in international journal indexed by reputable databases such as ISI and Scopus. Table 21 and Table
22 summarize the number of research output in terms of publications from our master and doctoral
degree students, respectively.

Table 21 Research publication by M.Sc. students.

Academic Number of Publication

Year International Journal | international Proceedings National Proceedings | Total
2021 2 15 0 17
2020 4 5 1 10
2019 1 5 1 7
2018 1 8 1 10
2017 1 5 1 7
2016 2 9 3 14
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Table 22 Research publication by Ph.D. students.

Academic Year | Number of Publication in International Journal
2021 6
2020 9
2019 1
2018 5
2017 3
2016 11

11.5 The satisfaction levels of stakeholders are established, monitored and
benchmarked for improvement

Stakeholders’ satisfactions toward our graduate programs are monitored by many channels
and mechanisms depending on the type stakeholders.

Academic Staffs within the Department of Physics

Concerns, feedbacks, and opinions toward the operation of our graduate programs and of
the department as a whole are discussed regularly at the monthly staff meeting. Final solution to any
problem are made as a verdict from the staff meeting. Examples of such discussions/solution include
allocation of budgets and criteria for supporting staffs to attend scientific meeting abroad, teaching
assignments, staffs’ performance evaluation criteria, equipment needs and maintenance, student
intakes and admission criteria, students’ problems, etc.

Current Students

Current students have many channels of voicing their dissatisfaction. First, all students have
a chance to anonymously evaluate teaching and learning processes of each courses online. Second,
they can consult with the major advisor and/or program director, who can immediately help solve the
problem or in turn report the situation to the monthly staff meeting for solution seeking. Last,
students can also voice their satisfaction/dissatisfaction about the programs by filling out the online
survey form annually gathered by the Faculty of Graduate Studies. Summary of the survey scores
from the Faculty of Graduate Studies are presented in Table 23 and Table 24 for the M.Sc. and Ph.D.
Programs, respectively. Scoring criteria is as following: 5 = very satisfied, 4 = satisfied, 3 = neither
satisfied nor unsatisfied, 2 = unsatisfied, 1 = very unsatisfied.
See : http://10.2.3.7/mis/Survey/Page TH/satisfy2.aspx?type=1

Table 23  Survey results of student satisfaction toward M.Sc. programs

Student satisfaction toward M.Sc. programs Academic Year
Evaluation Criteria 2016 2017 2018 2019 2020
1. Structure and course contents of the program 4.32 3.88 4.02 4.49 4.59
2. Instructor of courses 4.26 3.96 3.86 4.39 4.75
3. Major advisor 4.67 4.24 4.57 4.53 4.75
4. Teaching and learning facilities 5.14 4.35 4.04 4.39 4.75
5. Student development and activities 3.74 4.28 3.97 4.37 4.75
Overall Student Satisfaction | 4.27 4.03 4.08 4.43 4.72
Number of Respondents 7 5 6 7 4
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Table 24  Survey results of student satisfaction toward Ph.D. programs

Student satisfaction toward Ph.D. programs Academic Year

Evaluation Criteria 2016 2017 2018 2019 2020

1. Structure and course contents of the program - 4.73 - 4.87 3.60
2. Instructor of courses - 5.00 - 5.00 3.64
3. Major advisor - 5.00 - 4.90 4.10
4. Teaching and learning facilities - 5.00 - 4.88 3.75
5. Student development and activities - 5.00 - 5.00 3.00
Overall Student Satisfaction - 4.92 - 4.93 3.69

Number of Respondents 0 1 0 2 1
Graduate Employers

Employers’ satisfaction toward our alumni as their employees are continuously surveyed by
an assistance from the Faculty of Graduate Studies. Every year, after graduates report to the Faculty
of Graduate Studies about their employment information, inquiries to the graduate employers are
made after 6 months period of the employment to ask the employers for their contribution on online
evaluation. It turns out that very few graduate employers have participated on this evaluation. Over
the past 5 years, only 11 employers (5 for M.Sc. and 6 for Ph.D.) responded to the poll without
leaving any specific comments From the survey polls, the overall satisfaction score of graduate
employers toward our alumni are 4.45 (out of 5) for the M.Sc. Program and 4.47 for the Ph.D.
Program (Table 25). However, as the number of employers responded to our survey is far too low, it
may not provide any meaningful reflection on strength and weakness areas of our academic
programs. Alternative strategies on how the employer satisfaction can be effectively gathered are
being actively sought for by Program Administrative Committees.

Table 25 The overall employer satisfaction toward our Graduate Programs (data from the 2013-2017
academic years). Scoring criteria is as following: 5 = very satisfied, 4 = satisfied, 3 = neither satisfied
nor unsatisfied, 2 = unsatisfied, 1 = very unsatisfied.

Academic Year 2013-2017 M.Sc. Program Ph.D. Program
Overall Employer Satisfaction 4.45 4.47
Number of Respondents 5 6
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SELF-ASSESSMENT SUMMARY

Criteria 1 — ChecKklist

1 Expected learning outcomes 3
1.1 | The expected learning outcomes have been clearly formulated and X
aligned with the vision and mission of the university
1.2 | The expected learning outcomes cover both subject specific and X
generic (i.e. transferable) learning outcomes
1.3 | The expected learning outcomes clearly reflect the requirements X
of the stakeholders
Overall opinion X
Criteria 2 — Checklist
2 | Program Specification 3
2.1 | The information in the program specification is comprehensive X
and up-to-date
2.2 | The information in the course specification is comprehensive and X
up-to-date
2.3 | The program and course specification are communicated, and X
made available to the Stakeholders
Overall opinion X
Criteria 3 — Checklist
3 | Program structure and content 3
3.1 | The curriculum is designed based on constructive alignment with X
the expected learning outcome
3.2 | The contribution made be each course to achieve the expected X
learning outcome is clear
3.3 | The curriculum is logically structured, sequenced, integrated and X
up-to-date
Overall opinion X
Criteria 4 — Checklist
4 | Teaching and Learning Approach 3
4.1 | The educational philosophy is well articulated and communicated X
to all stakeholders
4.2 | Teaching and learning activities are constructively aligned to X
achievement of the learning outcomes
4.3 | Teaching and learning activities enhance life-long learning X
Overall opinion X
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Criteria 5 — ChecKklist

S | Student Assessment 3
5.1 | The student assessments are constructively aligned to the
achievement of the expected learning outcomes
5.2 | The student assessments including timelines, methods,
regulations, weight distribution, rubrics and grading are explicit X
and communicated to students
5.3 | Methods including assessment rubrics and marking schemes are
used to ensure validity, reliability and fairness of student X
assessment
5.4 | Feedback of student assessment is timely and helps to improve
learning
5.5 | Students have ready access to appeal procedure
Overall opinion X
Criteria 6 — Checklist
6 | Academic Staff Quality 3
6.1 | Academic staff planning (considering succession, promotion,
redeployment, termination and retirement) is carried out to fulfill X
the needs for education, research and service
6.2 | Staffto student ratio and workload are measured and monitored to X
improve quality of education, research and service
6.3 | Recruitment and selection criteria including ethics and academic
freedom for appointment, deployment and promotion are X
determined and communicated
6.4 | Competences of academic staff are identified and evaluated
6.5 | Training and developmental needs of academic staff are identified
and activities are implemented to fulfill them
6.6 | Performance management including rewards and recognition is
implemented to motivate and support education, research and X
service
6.7 | The types and quantity of research activities by academic staff are X
established, monitored and benchmarked for improvement
Overall opinion X
Criteria 7 — Checklist
7 | Support Staff Quality
7.1 | Support staff planning (at the library, laboratory, IT facility and
student services) is carried out to fulfill the needs for education, X
research and service
7.2 | Recruitment and selection criteria for appointment, deployment X
and promotion are determined and communicated
7.3 | Competences of support staff are identified and evaluated X
7.4 | Competences of academic staff are identified and evaluated X
7.5 | Training and developmental needs of academic staff are identified X
and activities are implemented to fulfill them
Overall opinion X
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Criteria 8 — Checklist

8 Student Quality and Support 3
8.1 | The student intake policy and admission criteria are defined,
communicated, published and up-to-date X
8.2 | The methods and criteria for selection of students are determined X
and evaluated
8.3 | There is an adequate monitoring system for student progress,
academic performance and workload X
8.4 | Academic advice, co-curricular activities, student competition and
other student support services are available to improve learning X
and employability
8.5 | The physical, social and psychological environment is conducive
for education and research as well as personal well-being X
Overall opinion X
Criteria 9 — Checklist
9 | Facilities and Infrastructure 3
9.1 | The teaching and learning facilities and equipment (lecture halls,
classrooms, project rooms, etc.) are adequate and updated to X
support education and research
9.2 | The library and its resources are adequate and updated to support X
education and research
9.3 | The laboratories and equipment are adequate and updated to
support education and research X
9.4 | The IT facilities including e-learning infrastructure are adequate
and updated to support education and research X
9.5 | The standard for environment, health and safety and access for
people with special needs are defined and implemented X
Overall opinion X
Criteria 10 — Checklist
10 | Quality Enhancement 3
10.1 | Stakeholders needs and feedback serve as input to curriculum
design and development
10.2 | The curriculum design and development process is established X
and subjected to evaluation and enhancement
10.3 | The teaching and learning processes and student assessment are
continuously reviewed and evaluated to ensure their relevance X
and alignment
10.4 | Research output is used to enhance teaching and learning X
10.5 | Quality of support services and facilities (at the library,
laboratory, IT facility and student services) is subjected to X
evaluation and enhancement
10.6 | The stakeholders feedback mechanism is systematic and X

subjected to evaluation and enhancement

Overall opinion
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Criteria 11 — Checklist

11 | Output 1

11.1 | The pass rate and dropout rates are established, monitored and
benchmarked for improvement

11.2 | The average time to graduation is established, monitored and
benchmarked for improvement

11.3 | Employability of graduates is established, monitored and
benchmarked for improvement

11.4 | The type and quantity of research activities by students are
established, monitored and benchmarked for improvement

11.5 | The satisfaction levels of stakeholders are established, monitored
and benchmarked for improvement

Overall opinion

The assessment of the quality of a program is done on a 7-point scale as follows:
1 = absolutely inadequate; immediate improvements must be made

2 = inadequate, improvements necessary

3 = inadequate, but with minor improvements will make it adequate

4 = adequate as expected

5 = better than adequate

6 = example of good practice

7 = excellent
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II. STRENGTH AND WEAKNESS ANALYSIS

Summary of Strength

¢ Internationally-recognized research programs
Quality of our staff members is also reflected by numerous awards given by both local and
international organizations (complete list of awards and honors won by our academic staff
members is available at https://physics.sc.mahidol.ac.th/award.php) In addition to the awards,
many of our academic staff members also serve as editorial board and/or reviewer for
international-quality journals, including Physical Review Letters as an example. Every year,
our academic staffs are invited to deliver oral presentations at various international conference.

Summary of Weakness

e Small number of foreign students
The number of international students in our programs is very low compared to the number of
Thai students. One reason is because most foreign students seek full financial support for their
education like the systems in Europe and in the US. However, our limited financial resources
could not allow us to offer such support to the students from abroad. The small number of the
foreign students reduces the international environment in the programs.

e Most students take longer than recommended time to graduate.
The record clearly shows that the students in our programs take significantly longer time to
complete their degree than the recommended time of the programs. Although the expected
learning outcomes are reached at the end, such a length of time students spend at our programs
may hinder interests from future prospective students.

Improvement Plans

e Increase the number of foreign students
Mahidol University and the Faculty of Graduate Studies have recently announced a policy to
increase the number of foreign students. Various supporting mechanisms are being planned. In
the near future, when the supporting schemes are finalized, our graduate programs may have
financial resource to support more international students.

e Decrease the average graduation time
Most of the graduation delay is caused by the delayed research output and publication. The
programs will urge the students to choose their advisors early and start working on the thesis as
soon as possible.
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519782919158

for being awarded the National Research Award 2022 in

Physical Sciences and Mathematics

Prof. DavidJohn Ruffolo

for being awarded the National Research Award 2022 in Engineering

and Industrial Research

HHANUATULAZ1989g9an 2% vaslandndusulag Stanford

University(World’s Top 2% Scientists by Stanford University 2021)

HilkaUATLLAzO198agegn 2% vaslan dadudulay Stanford University
(World’s Top 2% Scientists by Stanford University 2020)

Asst. Prof. Teerakiat Kerdcharoen
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Young Rising Stars of Science Award 2021

51978509 ULLAATUAU 2 N15UTENIALATINUANAINDETLILAU
USeyey193 anunii@nd asad 13 Tuauuseqadvans Siam Physics
Congress 2021 (SPC 2021)

s19daruzidan1susznInlasIuAUA BT sEAUUSYYI93 @197
Wand asan 13
lunuuseyadvInis Siam Physics Congress 2021 (SPC 2021)

YFNINITAY FSINL

Young Rising Stars of Science Award 2020

Mr.Poramet Pathumsoot
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