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HATWENTITEU]

(Learning Outcomes)

(1) glS8UanunTn 85U LLIAAYANYBINTNBATIYT §RAMNTINNNTNRLAYY Laznsneaiieteenedadu (K1)

T
a

(2) wiSguanunsa Wisuiey a3Usznoyu JRduatiuauun1svoniied LasnansenuradQaaInssunIvmasiel (K2)

Y

T

(3) WiSUAINTTD AATIBA JULUUNIINBANEANBNITHNNDUNDTININITVOLNEI LA YUTURAZNITVDLNEUANIEN Uay

U U

ANTUNTTUVBINAMNTIUNTNBAUNYT (S1)

(4) yiS8ua3150 UILEUD ULASUAAIUNUIMAMITEIYIYABNITaENauLWIluLLAETiANTasN TNafigTluauag (S2) +
(@)

\WeomansydAgy (Core Content)

mizﬁﬂﬁ'zy ﬁ’l‘ui’mﬂ’l’mglﬁS’JﬁquﬂWﬁﬂSiMﬂﬁiwaﬂLﬁEJ’J ﬂiﬂUﬂQNﬂ?WNLﬂUNW STUULAEIATIATIINTNBLNYT Nansenulu

fifm9e wazwleviensiaw Wwdniuguiiasenueilaseunuieriunmesiielugiuzanamnssuddy

wuTluaeu (Leamning Hours)*

3 7l

ueAn (Credits) MAvazaula

0.5 NuIBNH

BnsSuuUNISaaU (Teaching Methods)**

UTIYY + BUTHBIUHUANNT (Workshop)
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NadWsN1sISeuite 1 (K1)

A5n15UsEEiN NSIREUSI89U

STAUATLUY

fiBou (4) odusuwAnndnlansuniu gnes wsesTideulssaniuntsaidagiiu uleus uazuuiluslaoesdnis
finslasosnaUsenouianzas

7 (3) eBusuwnavdnlagnaes wazidenTesaniumsa wnlusled use1vaseazBonuisssiiy

wold (2) o3unsuwAnitugule uazdeuleslaunsan

foausuuse (1) eSunelaunsanu luanunsalenleausyinunnsele

NadWsN1sISeuide 2 (K2)

ad = o o
Asn1sUseliu MsvYiLuURN®e

STAUAZLIUY

fiBou (4) WisuifsumnuuanasveInauenfiug lassetaau ssygUuuunseadis aamzmalansunau
faslaifedn

& (3) LU%&JULﬁ&JUi@T@ﬂé}VaQﬁuMQ LﬂTﬁiﬁ]EﬂLLUUﬂ’]'ﬁV]IENLﬁEJ’JLQ‘WWS‘V]’NIGT@

wold (2) Wisuifeulauvanu mswssuidleudladany wilslusefuiiugu

daauTuuse (1) diluanansasSeuiieula

naawsn1sEEuite 3 (S1)

A5n15UsEEIN NSIASIZUNTAANEN

STAUATHUY

Abau (4) Tesenlansuniu Uszgnalelunisianlasesasassa danudululags didadnudadu
a a M ‘o % Ya a Y < ' = <

A (3) BnsevuazUssynalylaf IAnuAnas9assn wo1IvInTeasdunuIUssiiy

wald (2) Iinsenlaluszauiugiu nsussenalydaludaau

fasuiuuss (1) lwanunsadinsenvsedszynalylaeunagnees

naawsn1ssEuite 4 (S2)

A8n1sUszdiu nsuEue

2|Page




s18nIsRUazENNUIEAN

518991

NN

STAUAZLIUY
o Aoy (4) dnauslaesadniau wiaulas sfunelaensiivgua veldusluzmzauiuuTunkaziinuduldle
a ° Yo ! ! a ¥
e & (3) dnausled dausiuluniseiusy velauBwUIINYE
o wald (2) dnausla wavIRANUTALIL N1SBAUTIBINNR

o deUiuuse (1) Ynausludau luflasusilunisediuse

NadWsNsiseuite 5 (C1)
ABnsuszdiu N1sIRvinseu
FTAUAZUUY
o ABou (8) Pdoirudaiou aunsndoulosassdifyosnnutunmeadedlaosiadug Usssy iduy il
Usyangnm
o @3 Mdevimiin asnsndeulodalusedud wansamgyih
o wold (2) Pdevieniugiu ansadeuleslaung

o deeUiuuss (1) nddediau luawnsavihvuniweslydle

Yo uarAnanUAyaau (Instructor

Qualification)

ANYINTANNNTUNITNDUNE

AaudRgsey / dnfinw

wSBunsmnRneustAndaamanamzgiinia duwngu 1 Wuauly

PUIBIIU/FDIUUNIN hSoNSURAYBU

AMENAILINTNDLTET 1.Lula AMlANISUTRINNTUNTNBLALT NTENTNNITNBUTYINALAWT

DU VOARUALNLLAN MIUUSUNUDIEIUIN

(v VaUIFUININ tunw)
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Fo518391 (Course Title)

2) ANNISLAENISINNITNITNDINLIDY19EIEU

Wa51873%1 (Course Code)

n7

ANB5 UYLV

1. auneuazaNdAnuesmaveaistessdsdy

2. erudusuagimuiniseanimeaiienesadsdu

3. ndnnislumsdanisnmaveailenessdsdy

4. mwiaatﬁmaéwéfﬁuiuﬁﬁLﬂwﬁﬁaé’mml,az%%nmgau
5. ydnMIsuaENIIANININe s udeding

6. NSUANWINITIANITNNSNDUNY AT

HASWSNNSISEU]

(Learning Outcomes)

(1) iSyuanunsn 83U ANUVINY ANUAIAY LasmuIN1svesnsneLielIse1adsdy (K1)

T
d o

(2) WEFYUFBINITORILUN NaNAISIUNTINNITNSNBUNYATITIA Larn1TNLNeI08198381 (K2)

Y

(3) LS EUANNTD ATITA

Y

(E1)

WALLANIBNTIANNAITHABN TN BRI EUlLTIALATYEAY denu uazdelInaou (S1) +

(@) yiSeuaNTn UILEUD UATUANIANTEIYIYNBN1TIANTITNITNBUNEIBE NGB UHIUNTAANBIALITUNITNBAUTELY

aen98aiu (52) + (C1)

1Y

A198dAY WNARLATVANNITIANITNITNDRALINGITY LWuNTaNRasenlifATegia dnu uasduinaey nanud1Asy

\WewasydAgy (Core Content) . UL L e 4 ¥
flumsveadiendaiivg wasnisseusannsdnuidugusssy

Tuutlueieu (Learning Hours)* 3 g

Wnein (Credits) MAvazaula 0.5 wuehin

ABn1913euUnNsaeu (Teaching Methods)*

UFI878 + BUTHBIUZUANNT (Workshop)

ANSUSTIUNGE (Assessment)**

NaaWsN1sISeuite 1 (K1)
WmsUssidiy MsWlsuTeay
FTAUAZULUY
o fAlEu (4) oSuneilovvanlaATunIu QnRed NeNdlATIEUIgaridunlaeeadnds dnsludiesausenau
d'
IRGEGH
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NadWsN1sIseuiYe 2 (K2)
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STAUAZLIUY
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o wald (2) Tuunlavivaiu msilseuiisudsludaau wilaualuszaunugiu
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NadWsN1sI3euiUe 3 (S1)
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STAUAZLIUY
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o (3) WAs1ENlAR LNV INTIVALLDEAUIUTELIU
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o FaeuTuuss (1) luanunsalinsievle

NaaWSN13I3euie 4 (S2)
A5nsUsEdiu nsuEue
STAUAZLIUY
a a ° Yo o ! a Yol g ¥ o a = ¥
o fBey (4) dnauslaesadnau wiauls eAunelaeeiingua veidueluzmnzauiuuium waslianudulule
o # (3) auslan Jarusiluniseiusie volauaLULLNEEL
o wald (2) dnausla wavIRANUTALIL N1BAUTIBINN

o dasuiuuse (1) naueludaau luflausinlunmsedvse

naaWsNsiseuite 5 (E1)
Wnsuszdiu nMsdanemgingsy nsdiausulufiangsy miaeveudn

STAUAZLIUY
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o flEy (4) wanseonfivnnsIINMEEI3EsTIN (MdennaeiuTedy) niudsedny uazidunuuuuind
o (3) LANIPBNTNANSITUEDITETTIN (Naenmaeiusedv) laeeanungay
o Wald (2) LanioNTIRANsITMIRTTESTIN (Naenraotiuseiv) launuses

o VU (1) UandoBNTeANETIUVTRATEETIN (Tdannaaiuseiv) Nlumanzas

NadwsN1siseuite 6 (C1)
ASnsUsaiiu msdunanginssy nsilausdluianssy nsasveudn
FTAUATLUY
o by (4) uansoenfenmdnuney vide yadnnmiianiasneuisaudeimalumanitu 4 Imdiudsedng uay
WJunuwuuiia
o (3 uansenivnmdnuae vide yadnamiifiazmeufisenudsmnalumanituy 1 leesraminga
o wald (2) uantoaniunmanynL 130 qaénmwﬁﬁﬁagﬁauﬁnmmL%awwiumam%ﬁ?u 9 lnunaides

o dasTuuse (1) luaunsouaneenisnmdnumy ¥3e yadnamiazneuisrnudsivgla 9 laae

Yo uarAnaulRyaou

(Instructor Qualification)

UNLITNIA HNS

Y

AuaulRgsoy / UnfAnw

wSsulTnsineusiviliagmananzgiing saungu 1 idusuly

PUIBIIU/FDIUUNIN hSoNSURAYBU

AMENAILINTNLTET 1uula A18lan135UTeIRINNTINIINBATIYY NTENTINTNDUTNLILALAKN

DU VOARUALNULAN MIUUIUNUDIEIUTIN

(v VaUIFUININ tunw)
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Fo5183%1 (Course Title)

3) AaUsay IRIUSIIUNDIDU

Was1873%1 (Course Code)

w4

ANB5 UYLV

1. @onUnenssuvas uvaInIALYle
USERUINTTUNBIDUVBIN AL

INITNTTUNDINUVDINALNTD

AalgnsuansNuUILTRINAWATle

2.

3.

4. MYIUATITIUARNEIBUYBINAMTS

5.

6. FAUSTSUAUNSASTINBIAUAAMITD 19U NMSUAINTE 81MSNTSAY LazNIs3nETsA
7.

ANHLTBLAYVUUSITURYUUSLNIND D UUDIN 1AM TD

HASWSNNSISEU]

(Learning Outcomes)

(1) yi3uaunTn asune Aavviayinusssunesiunmamile (K1)

(2) iSBuaNINTn Iuun AausuazTausssuvesdumeawmile (K2)

(3) HiSEUAAITD AATIN LazlaneenispanasnaefaUziay Tausisumesiuniamile (S1) + (E1)

(4) yi3EUaLT0 YILHUD WAZLEAIANMUTEIRRORAUL LAY TnusTTUVaiuNMAamile (S2) + (C1)

o

\Womansedaey (Core Content)

o

A152d1AY AMUNAINYAILVDINIANNITIAIUSITUNIAWTD NIAAUNTIU N ILaLITIUNTTN TRYIN ANULT LAz UTENG

\enseusnuuazUssenalylunismeuiieteenumuigay

UIULIeU (Learning Hours)*

3 §alus

Mein (Credits) MAvazaula

0.5 NuIBnH

ABN515uUNIaaU (Teaching Methods)**

UT5818 + BUTHBIUZUANNT (Workshop)

AN5UTZLIUNG (Assessment)***

HaaWSn1sEuite 1 (K1)
A5n15UsEdiU NSLRBUS 89U
SEAUAZLUU
o fBEY (4) efuieillomndnlaasuniu gnaed nseudinsizusivazidualneydnd dnislediesnslseneu
AUz
a a & oy ¥ ¥ a s a Y o P 'oy ! g
o § (3) sduallanmanlagnaes insensivazideala dauwenles undiluasuniu

6, v ¥ v

o = & & ¥ a & 5 ' <
o wald (2) eSueillevniiugula Ainsenlalewny vinAuteuleasemnwssny
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14 o a > ' a Y o 4 o a =3
o AaUiuuw (1) asuelaviaiu msnsenludnau vsedveianaiavaieUssiiu

HaaWSN1sEuite 2 (K2)

ad a o CY

ABn1suszdiu nMsviwuuingn

FTAUATILUU
o fBEN (4) uunAMuLANTBLlomlnes Tl stufpenwsznoulanTuaIu wazlinnuwlaigedn
o (3 Juunlagnaesaulvy wilallenn wazaunsasyysiteealauisaiy
o wald (2) uunlavaiu malFeudieudaludnou wiloualuszauiugiu

o dreUiuuse (1) Seluanunsaduunla

HaawsSn1ssEuide 3 (S1)
Fsn1sUseiiu unlasuLeuTINg
SEAUATLUU
od - cy v v
o A8aN (4) Aeseniemlansuniu
e (3) AAs1zulaf LHE1VIATIALDEAUINUSTLAY
v a % iC U -&l = o % o
o wald (2) Waszulaluszauiiugiu wazvinswasdend Agdusiuauiin

o dosuiuuss (1) luanunsaliasievila

HaawsSn1sseuiYe 4 (S2)
A5n15UsTiU NsULEue
SEAUAZLUU
a A ° ¥ o o ! a Yo a & o a a i
o fiBou (4) dnauslnesndniau wiauls eAuselaeedivaua veldusluznzauiuuIum wazdenudulule
e & (3) Wauslad Jarusiuluniseiusny velauaLk ULy
e wWald (2) dausla wAVIRANUTALIL N1FBAUTIHINR

o doeUiuuse (1) dnausludnau luflasusuluniseduse

HaawsSn1sseuide 5 (E1)
ABnsusadiu msdunangnssy matlausinlufanssy msaznoudn

SEAUATHUU
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o fBau (4) uanseeniensTINVEEITESTIN (Tidennasiunedv)iniudnszdny uwazidunuuuuiia
o i (3) uant@ENNNAMSTTUVIRITLSTIN (MaonnaeiuTIEiY) lnenamngay
o Wold (2) wanteBNieNNEIINVIBATETIN (NaenraeiusIein) lauiases

o ABUTUUT (1) UanI0BNTAMETTUNTOIILETTU (aenmaeiuseiy) Nlumanyay

HaAWSN15EEuIte 6 (C1)
Fnnsusadiu msdananginssy msfiausilufanssy msazvioudn
FTAUATLLUU
o« Mo (4) uanseenienndnuny vie yaannmiAiasneufsamdsmnalumandty ¢ mdudassdng uas
Hunuwuuiia

v '

o i (3) uanseanienmuanuny vise yranawiATasneuirnudsImglumansiuy o lneenamunzay

Saa

o wald (2) uantoanianudnuny 3o yadnnniiaNasneuiarudsIvylumansuy o lauiuses

o dasuiuuw (1) luanmnsouansoaniisnuanvae viie yrdnnmitasneuisanudeinala o laay

%8 wazAmauURyaaU (Instructor

Qualification)

UNYOIAY LeiUe

AuaulRgsoy / UnfAinw

2 T
a o

iSsuTiTunsineusiviramananzgiinig daungu 1 idusuly

PUIEIL/ADIVUNIR VSaNSURAYU

AMTINAILUINITNENTLT Luila A18lPN155U599INNTUNITNBLALT NTENTINISNBWNLILALANN

DU VDAMUALNULRN MIUUTUNVDA

a3 (U VaTIAUIT TN 1lumu)
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Fo5183%1 (Course Title)

4) NYUYVIRNUTUALYUYUNBIDY

Was1873%1 (Course Code)

U5

ANB5 UYLV

T

1. Usgnnsuaznauin@nugang 4 Tuniawmile wu g1alneiiusiu ¥1ilnegien 3191 Ununesge 19 Y wiwe w1 nlngy
nde Wy wazrdz) Wunu
2. guyuveuluTminn1s 4 vesnAwmile WU YUIUUINIEY YUBUTIAY YUIUUDATI YUTUUIUAT YUIUUILLUAIUDS

PUPULLARDY MYUIUEURRAT guruuudssthyusuiionngluie wasguruuiusenan wWuau

HASWSNNSISEU]

(Learning Outcomes)

a

(1) wiSguanunsn 85U Useyns nauudnugnne o lumamile wazgurunediuludminniemaniamile (K1)

= [J

o
HITEUANNNTD Fuun UsEung nquumAtugene 9 Tunawile wasyusunesduluiminnemianiawie (K2)

2)

Y
(3) HISEUANNITD ALY LATULAAIBONAIAUAITNABYTEYINT NaUMANLEANY 9 luniawmile uazgusunadiuludmin

aeqaniamie (S1) + (E1)

(@) yiSEuanunTn YEUD LASUANIAMLTLIYIYRNDUTEIINT NAUYIANLEAe 9 Tumamile wasyuvunasduludmianieg

NaAALe (52) + (C1)

WemanszdAey

(Core Content)

a1szdifny Anuvanvatenmanugkaryusuluniamie Meynilngiiusivkaseilnegiun n1seusnulazdunen

LE]ﬁéhiﬁﬂ!?@llﬂﬁiiim@%mazﬂqm WensiilanaztasnlunuLanaIg

Tuutlueieu (Learning Hours)*

3 §alug

nuede (Credits) MAvazaula

0.5 NuIBNH

ABn1913euUnNsaeu (Teaching Methods)*

UT3878 + BUTHBIUHUANNT (Workshop)

ANSUSTIUNGE (Assessment)**

NaaWsN1sISeuiTe 1 (K1)
AWmsUssidiy MslsuTea
STAUATLIUY

o A8y (4) efungiilamvanlaATundu gnRes neudATIEnIIEaziualaeg1sdnds dnislydiesnssenay
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o (3) sSvallenvianiagnaes Tinsensiazdeala Taudeules undaluasuaiu
v\ e XX v o o vy v o - «
o wald (2) edveillemnugiula inszulalewu VvinaueulessernUseau

v o a ¥ ! a Y a4 a” a <
o dauTuuse (1) edunslavivenu msdwsevludaiau vielveRanaiavaleUsviiu
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NadWsN1sISeuiYe 2 (K2)

ASnsUsEliu Nsviuuurngia

FTAUAZUUY
o Mo (@) Suunanuusnasvesdevlaedinio ssyiessenoulansuniu uazinnuanladdn
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o wald (2 Suunlavisau maisudieudsludaau wlualussduiiugu

o FpeuTuuss (1) diluanansnduunle

NadWsN1sISeuiTe 3 (S1)
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STAUAZLLUY

o Ay (4) Ansnzmilamlansuniu

a a Y Yo ! a <
e (3) Aes1enlan wne1IVINIYaLBYAUNUSTLAY
Y] a Y % o & a o W °
o wald (2) Iaszulalusziviiugiu wazviassazidendiAgdudiuauiin

o deUiuuse (1) luaunsaimsenle

NaaWsN1sI3euie 4 (S2)
ABnsUsEdiu Nsdaue
FTAUAZULUY
o Aoy (4) dnauslaesadniau wiaula eAunelaessdingua verausluzimnzauiuuiun waziinnudulule
a ° CIS ! a ¥
o (3 dnauslad Tausluniseduse veduewuzmuIzay
o wald (2) dnaveln urvinANudaU N1sRAYTIETIR

o douiuuys (1) dnauelutaau luflasuslunisediuse

nadwsNsiseuite 5 (E1)
BnsUTEdiU Nsdunanginssy nsilanuswlufanssy nsasvoudn
FTAUATIUY

o fiBBu (4) uanteeniannsTINVEDITEETIN (Taennasaiunedv)iniudasedny uazidunuuuuid
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o 7 (3) uAnI0BNAIAMETIUVIBITLSTIN (AenAaeiuTEIY) lneenamsngay
o Wald (2) LanioNiInNsIsMIRTTESTIN (NaanraotiuTeiv) launuses

o eUTUUTS (1) UandDBNTeANETIUVTRITLSTIN (MaonnaeaiuTedy) Ailuvangay

NadWsN1siseuite 6 (C1)
ASnsUsaiiu msdananginssy nsilausdluianssy nsasvieudn
FTAUATLUY
o Mdeu (@) wanseenieandnuue vie yadnnmidfiasneuiinnuiBsmglumansiu q ndudnsedng ua
uruwuudia
e (3 uansenivnudnuae vide yadnamiifiazmeuisenudsamglumaniiy 1 laesraminga
o wald (2) uantoaniunmanynL 1130 qaénmwﬁﬁﬁagﬁauﬁnmmL%awwiumam%ﬁ?u q lnunaides

o dasiuuse (1) luaunsouanseenisnmdnumy ¥3e yadnamiazneuisrudsivgla 9 laae
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11998351 A

AaudRgsey / dnfinw

HSBuinsmnsRneustindaamanamzgiinia duwngu 1 Wunuly

PUIBIIU/FDIUUNIN hSoNSURAYBU

AMENAILINTNLTET 1uula A18lan135UTRRINNTINISNBUTYY NTENTNATNBUNLILALAN

DU VDANUALNLLAN MILUIUNVDS

a3 (Wu VatiAUIT TN 1iunu)
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Wa51873%1 (Course Code)

U7

ANB5 UYLV

1. MsneNgBTalnalunAmLle
. ASNBRNYINNGTTUYIR UMD
. Msneafgiullunawile

. Mneaindeiausssulunawide wu NsNouiglTeIMTLarn 1IN Lne UTFEU Lﬂumu

2

3

a

5. meadiealasyurlunamile
6. mneuiisudssziimansluniamile
7. maneaiivndsguamlunamie

8. maveadisndwagyselunamile

9

. MSNawNgTeIEalasiuAile

HAGWSN15IS8Ug (Learning Outcomes)

(1) iFeUaNT0 83U1Y JULUUNMIVDUEIaNIENeaiuKL)

(2) §i3BUaINTe FuUn JULUUN TR RN TR (K2)

(3) WISEUANITD AN WazLanIDENTIANUANTNADULUUN VBN IR IEIBNY (S1) + (E1)

(4) yiSEUaENT0 YIAUD UaTUARIAUTEIVIYADTULUUNTNBATgIaNE Vo (S2) + (C1)

\WeamansydAgy (Core Content)

anszdnAny sULvUNInenfigivainatgluniamile AUANITNBUNEINLEITUYIA LTITAILETIN 1ANIZNAN WAL T

NONNILALYUTU LNDNTHAUINITNBANY NGB ULALADUAUDIANIUABINITTIAINVIANY

Fuutlueieu (Learning Hours)*

3 §alug

nuede (Credits) MAvazaula

0.5 NuIEne

ABn19i3eunNsaeu (Teaching Methods)*

US5878 + BUTUBIUZURNNT (Workshop)

ANSUSTIUNG (Assessment)**

HaawsNIseuide 1 (K1)
A5n15UsTEIN NS US89
SEAUAZLUU

=]

o a v ¥ ¥ ¥ ¥ a < a ¥ ! = é’ a yo.l '
o aLEEY (4) E]ﬁU']EJEﬂLLUUMaﬂVL@ﬂSUQTU annog nseudAsIEnIvardenlnee19dnd s InsludleensUsenau

AUz
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o (3) oSusUiuunAnlagnees IinTenseaiduale danudenles unddluasuaiu
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(Mw18angw) Study of solar energy principles, photovoltaic (PV) electrical systems, and
components of solar power systems; associated equipment for rooftop and agricultural PV
applications; structural design and assembly/disassembly of PV mounting systems; problem analysis
and troubleshooting; maintenance and repair practices; financial, accounting, and resource
management knowledge; as well as hands-on training in the design, installation, and maintenance

of rooftop and agricultural photovoltaic systems.
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= ' IS a a ' ¥ Y ¥ (%
a1u1sadeaseueduszdnsuan on eivainuate Iaenislyniwlng awidengy way

welulagansauna welunisufiRnuussaramunissnuinlasuteuning
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3. MINAUMINEENsREUILasinwensseuInaandIn (Life-long Learning, LLL)

1. Vinwen 9%a (Thinking skilis)

ATl Rani et wEen RS

nurnasesisaoedin

(Lifelong learning skills)

g - o
L ANEENIISENS (Leaming skills w < -
2. e wh (Learning skills) 3. Ainuzfmunalulagmemunauasnis

T rauma | ' It 3
foa77 (Information 1echnology and

Communication skills)

5.1 Wresdnama ulsfiavmann (inf

agudu q eatuaug vivevinuen eIy Tsiagiaunindny

LLL 1 wpumnenulvgsswiuuuina lanedgymnisaiuin (1.1 uagl.3)
(inweN15An)
LLL 2 wounuevseudnujuRnuiuwianudunay (2.3)

(Wnwen1siseus)

LLL 3 Ginseanu | Bnlvisiseuimunineenisivdemaluladiiioviglunisdiuim (3.1)

waluladansaune

-
LALN1TERET)

UG 6 : AUFDAAGDITENTNHNANTRIBUITLAUTIEIYY (CLOs), LLLs dN13560U Uaznis

Usziluna

v J = 14 (4 a ad a
ﬂ'J’]&IﬁE]ﬂﬂa'e]\‘l’iZW'J']QNaﬂ"liLi‘c’Jug’iZQU’iﬂﬂ’J“U'} (CLOs) 25n1560u hagn15ussilung

CLO# waz LLL# 25n1589u (Active Learning) n1sUsiiuNa
CLO1 - UTSEY - Fadoinmesou
- @3mURUR - indonsaany
- UOUNHNENTYIUUURN R
CLO2 - UTTENY - Fatolmoudou
- @5akazUjUn - MIATIIMVURANTR Useiiunisaum

- UAUNUNYNTIILUURNYIR
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CLO# uaz LLL# 35n1589U (Active Learning) nsUsZIEUNE
CLO3 - UTIENY - Fatolmondeu
- aSauazUfUR - wuuUszdivluanu
- weuvineUfUAnuluau - MInTwUUUGURnNTu Useliv
N3ANIN
- ABUNANANTA
CLO4 - UTTENY - FateinmesFeu
- aSauar U Un - UUUsEiURUURN YR
- UBUNNNENTYIUUURN R - AIATIALUURNIA
CLO5 - UTTEY - FadeinmesFou
- @gnkazUjun - wuuUssduluanu
- gounneuUaauluau - - MInTUUUHURNLlUI
UsgiliunsAuIu
CLO6 - UTTENY - Fadoinmesou
- adakazU{un - wuuUseiivluau
- Project-based Learning - ﬁ'}Lauawﬁ'}%’uL‘ﬁau
- doulansnia
LLL1 sovynealumdsurhuuudna lang | - wuudssdulua
Ugyin1sAuIu - NIRFALUUENIR Uszliiunismiuie
LLL2 UBUMNENTILNGY - wyuyuUssuluanu
LLL3 UBUMNENTILNGY - wyuuUseuluau
UBUNUINITVIUUURNIR - ANINTIUVUANTR UserdlunsAuin
VN9AT 7 : UNUNNTERY
WHUNTTEHOU
duan un/iade/iFa Fruaudlug Koy
1| unil 1 umi 6 Nel.AT.8930% B3301TNA

- WIS IVY

- WUEHNSI9T NUIERLSEY WS ey

[

mqﬂiwaammumiﬂiumuma

o

U’ﬁUWU’ﬁ’WUV]’]QﬂﬂJMﬁ’]ﬁW? 'J‘VIEJ’WV]?W]? bbel e
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AFINTIUANENTNLNLIVDINUTI18IUN

2-3

Uil 2 wasuuEIing
- ﬁugmwé’muuaqmﬁmé
- ssuulwwaaudseniing
- é’haEJm}dizﬂaumiéjmwﬁmuLLaamﬁméuu

NAIALAZNIANITLNEAT

15

HA.A5.8950Y BITIVNA

4-5

unil 3 gunsaliigadasiuszuundey
WENRINIUUNAIATUATAIANITNEAT
szuulpssanavdiniiefinns wazidenlugunsnl
fismesiussuUNd s LAt TingULn e

LAZAIANITINYATANURENIYINIT

15

HA.A5.8950Y BITIVNA

6-8

UNil 4 NM1598NUUU AARY STUUIWARLEIENTRS
UUVRIATLAZAIANISINEAT

MMSALARL NSBONWUU NNSARRY STUUWAR
LD N UUNEIALATAIANSINEATATY

NyAY

18

HA.A5.8930Y BITUNA

9-11

unil 5 MIYaUUNIISNEITTULLIYAGUAIDTING
UUNAIATUAZAIANITNEATAIUNEN IYINTS
N390UUNFINHTEUULLA ALY UUNAIA

LAZAIANITNUATAIUNANIVINTT

18

HA.A5.895NY BITNVNA

12-13

a g ' o s '3
unn 6 ﬂimﬂﬂt‘ﬂ\ﬂ‘I.J‘UE]%J‘U'ﬁq\ﬁﬂ‘U'ﬁg'UUL‘Uaa
LLﬁ\iaqﬁﬂéUuﬂﬁﬂﬂqLlﬁzﬂ"lﬂﬂ']'il,ﬂ‘ﬂﬂi
NSUANBINULINUITIE NN TEULARLERI N

YUNFIALATNIANITENYNT

12

HA.A5.8930Y BITOUNA

14-15

UMY 7 WHUSINANEANIUIIUAIUTZUUNA Y
WE9DANIUUNAIA
WHUGIRANEINUIUATUTEUUNS UL TN

YUNRFIA

12

HA.A5.8950Y BITIVNA
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VU2 8 : N1TUTHIIUNITUTIANAANSNISIS8US518391 (CLOS)

8.1 nagnsnN13Usiiu (A10819)

CLOs 394
(100%)
%/n13 35019 /N3 37U
(fndu) (dndu) (dadu)
CLO1 Fatoinntey Fadoasnu 10%
5% 5%
CLO2 | Usziiuwuudndin | n1sesrauuudniin Jseidiu 10%
5% NSATUIU 5%
CLO3 | wuvUszdiulunu | asesianuusziliuluau #OUNANNINA 30%
5% Usziliun1sAuIn 5% 20%
CLO4 | Usziliuwuudndin | n1sesrauuudniin Jseudiu 20%
10% MSATUIN 10%
CLO5 | wuvUszdiulunu | asesianuussiliuluau 10%
506 UsgLliunISAWIN 5%
CLO6 | thwauevuniy aoutanenia 10% 20%
Su
10%
nauinTsUsESIUNE
STAUNANITANEN nadsin1sUseiiiupg
A 80% Tuly
B+ 75 -79%
B 70 - 74%
C+ 65 - 69%
C 60 — 64%
D+ 55 - 59%
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D 50 - 54 %

F #1771 50%

8.2 35n15UsekiU wuUsUsSA (Rubric) wastnauginnsinzuy (Marking Scheme)
K S

dmsunsuseeiinluanu

wneuat SEAU
5 q 3 2 1 0
1.A774 A5IUTELAY psaUTTLAU A5aUTTLAU A5aUTTLAU A5aUTTLAU Tudew/luas
#@anaInyu | 90-100% 70-89% 50-69% 30-49% J@Sﬂi? 30% 91U
nguszasA
(40%)
2.A7ugNABY {azﬂagnﬁ?aa %aagagﬂgaq ﬁgaagagm;aa ﬂzjvaa,gagﬂé?aa ﬂzjvaa,gagﬂé?aa Tadeu/luds
vaadiom aaruuiai 90- amyiﬁﬁ 70- augizﬁ 50- augizﬁ 30- augizﬁ vey | 9w
(40%) 100% 89% (1A | 69% (v 49% (oyadl | N1 30%
Taziden TUazden Ravnauazds | (veyaalugy
nuay) 11n) hjauuu‘sm‘) lﬁgngamaz
YINRY)
3.ANUASIAD | ATUIY ATUNUAY | A9BUNLAN | dsTuaiuaT | astunuann | luaseu
a1 (20%) | aelunand | nawandi A A A
AU fualudy | faualudy | fuenngly | fsueanely
33U 53U 1 19U AMALSYU
dmiuuszifiunsAnuan
wneuat STAU
5 q 3 2 1 0
1.719uA ANUA AU AnUA AnuA AnuA Tudeuesls
deydnwal Fudnvaas | dudnveles | dudnvaay | dudnwauay | dudhvaluar | ae
uwazgasaw | lvgnsgnaes | lugesgnees | legmagnees | lvgesgnees | lagmsgnaes
Tand (30%) | fovun 71-90% 51-60% 31-50% UaBna1 30%
2.015AU00) | WiuAdlaY | wnuedaey | wiuaidien | uwiuendias | wiuandaay | ideuesls
s gﬂﬁaaﬁ’wm gﬂsiyaq uag gm;m uag Qﬂ(;{EN uag Qﬂ(;{EN uag \ae
RERE WasAIINA | AILIMAY fun AU AU
(50%) gm;aa gﬂ@iyaﬂ 71- Qm;m 51- Qﬂ(;{ﬁ]\‘i 31- Qﬂﬁ”ﬁm 1:@8
90% 60% 50% 171 30%
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3.meaguna aynagnees | asunagnees | agunagnaes | asunagnees | asunagnees | ludeuesls
(20%) N 71-90% 51-60% 31-50% Uy 30% | LAY

wuandl 9 : HennsBeuiuazauisy

1. HonnsBeuiuazdsaiuayunisisous
1. Solar Energy International (SEI). (2007). Photovoltaics: Design and installation manual. Gabriola
Island, BC: New Society Publishers.
2. Al-Waeli, A. H. A,, Sopian, K., Kazem, H. A., & Chaichan, M. T. (2019). Solar photovoltaic power
optimization: Enhancing system performance through operations, measurement, and verification.
Boca Raton, FL: CRC Press (Routledge).
3. Balfour, J., Shaw, M., & Nash, S. (2013). Introduction to photovoltaic system design. Burlington,
MA: Jones & Bartlett Learning.
4. Alam, M. S. (2020). Solar PV system: Design, installation, operation and maintenance. New York,
NY: Nova Science Publishers.
5. Gevorkian, P. (2007). Solar power in building design: The engineer’s complete design resource.
New York, NY: McGraw-Hill Professional.
6. Boxwell, M. (2019). Solar electricity handbook: A simple, practical guide to solar energy —
Designing and installing solar PV systems. 13th ed. London, UK: Greenstream Publishing.
7. Strong, S., & Schewel, L. (2018). Designing and installing solar photovoltaic systems. Solar
Energy International.
8. GIZ Thailand. (2024). Agrivoltaics in Thailand: Technical guidelines and best practices for
sustainable solar-agriculture integration. Bangkok: Deutsche Gesellschaft fur Internationale

Zusammenarbeit (GIZ) GmbH.

]
=1

2. uAdgndranaaulusieiun
ﬁmiﬁiwmmiuazﬂizauﬂﬁiajmﬂmamuﬁé’auﬂﬁzﬁuﬂﬁﬁwmmm%‘aummau‘[mﬁmsﬁwLﬁumi
et
YEUDNNTEBNLUU TI8ANSAIUIN LaENSHRe81998IN5e0NUUURARS Ussiliulseansan 7idl

sas1waslyauassluiudnAnwiiaiiuanuilalunisiseunisasu

HSURAYOUSIEIV/HINBNU.........c e ... 14 fanau 2568...........
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M1519N15BUTI183Y7 Non-degree guiangasueyayn

v

s1en1sIeuiisu 3187391 A (Non-degree Program) 31873%1 B (Formal Program) LB
Fo51639 (Course 98NLUY améfqLLazﬂwqa%’ﬂmszwLsziaéu,aamﬁm&j DONLUY améfumzﬂwqq%’ﬂmszwLstjaéu,aamﬁmé
Title) naalriuumd ez sIYRS wanlrivi s
WAZNITLNYAT
$7a31673%7 (Course - 11504244
Code)
AND5UNYTIEIN Anvmdnmsndanuuaseniing seuulweas Anwmdnmsndinuaseniing ssuulnwas AU

LAITIRG AuUTENOUTBITHUUNGINLUATDTNg
gunInfiiAesiussuundsnuuasefingus
dsan uazn1ANEAYRS srutlasaas el g
nonUsznaulasiasnesesiuunsloaeaa s
AAszvimauntdym nsgoutizein mmgmi
Sanseunisdu Jad ninenns msinineens
DONLUU ARk wazmsthgsdnussuuigas

LD UUNRIALAZAIANITNYAT

LA9eTNG AILUTENEUYBITEUUNG 1 UL NG
gUnsnifiifmesiussuundsnuuaeingus
n&aA uaznANaNEAT sruulasEsmdaan ns
naaUsznaulasaasssesiuunsloaieaa s
AAsgvimauntymn mgouigein ﬂﬁiﬂgﬂﬁ
Sanrsmunisdu Jad vinenns msinifnuenis
DMLV fnks uazmsthssdnunssuuisas

LD UUNRIALAZAIANITNYAT




srenmsseuiisu 5199%1 A (Non-degree Program) 51973%1 B (Formal Program) NUBLWR
HadWsN1TFou3 CLO1 oSugvdnmandsuuasefing szuuliinn | CLO1 eBuiendnnisndsnuuasefing ssuuluiv | asaify
(Learning Outcomes) | iaauasefing @auUsenauTedssuy ANUdRY | Waauaie1fing aaulsznautessyuy Anydfy
P99N15TANIIATUNIRY Uayd wazninens Tunis gsmsdanIsamun1dn Uad wasnineans lums
Lﬂucgﬂszﬂa‘uﬂ'1i@?mwé’amuLmeﬁmsjuwé’qm Lﬂquﬂisﬂaumsgmwé’wuLLaqmﬁméuwé’am
LLﬁz.ﬂ’]ﬂﬂ’]ﬁLﬂUmivLGTE]EJI’NQﬂGT’EN (K,E) LLasmﬂmimwmﬂg@JéNgﬂ@Taa (K,E)
CLO2 Tnsesvuulassasmdriiiednd waz | CLO2 Ansenssuulasianmdiniiionni uas
LﬁaﬂlﬁgqﬂmzﬁﬁL?imsﬂaqﬁ’mswwé’muuaqmﬁm5 Lﬁ@ﬂi%qﬂﬂiﬂjﬁlﬁlm%ﬁ]ﬂﬁUiSUUWﬁN’MLLﬁQ@’]ﬁMé
VUTEIAT waraAnsnERsIInENITInslaeens | uundien wasniamsneRsmundarInslneens
gm;m (K,E) Qm;faa (K,E)
CLO3 @W13000NLUL HART SEUUWAaNETing | CLO3 d1aN5000nkuy Ands svuuiaauasending
Uwé’amLLazmﬂmsmwmmmgwmaﬁaéw ‘UwéfﬂmLLasmﬂmﬁmwmmmﬂgvimalﬁaéw
gm;m (S.B) Qm;faa (S,B)
CLOG M5 IATIEANITUNTEYMT mssziamﬂﬁﬁﬂm CLOS M5 IATIEANITUN TR msﬁauﬂwga%’ﬂm
SYUUAANADTINIULMAIALAZANAMINYATINY | STUUEARLA TN ULNEIATLAZAIANISNYATATY
wé’ﬂ%wmﬂﬁuasmgﬂgm (K,E) Mé’ﬂ‘iﬁu’]mﬂﬁaéwgﬂé’f’m (K,E)
CLO5 annsaufoanmsesndlunugeutisinw | CLO5 aunsaufimusiesndlusugentizsnm
SYULAAREETIRE ULV AT AANSINEATlA | STUURRLATEITIRSULIS A LAz A1AnSERsla
asmgﬂgfm (S,E) asmgﬂgaq (S,E)
CLO6 a’mﬁaﬂ;’mLL@%‘LT’]LﬂuaLLNUQiﬁQLﬁIEJ’JﬁUMU CLO6 mmsma;ml,azﬂwLaual,muqiﬁmﬁmﬁmm
PIUTEUUNS UL TIEUUMA A WaznA AUSEUUNS I ULAIDAIngUWMa N waznA
nsinusla (5,0 nsnemsla (5,0
Lﬁ@ﬁﬁﬁﬁsﬁﬁ@ o wenMsWEsLLasending szuulilviaa o wénMIWENULEenfing sruulilvinaa A5

(Core Content)

UEND1708 @IUUIZNOUVDITTUUNEIULEND1TINY

YUNFIAT AZAIANITLNEHS

WaND1708 @IUUTZNOUVDITLUUNGNULEIDTINE

YUNRAIAT LATAIANITNEAT




snan1silSeuLiisu

5783%1 A (Non-degree Program) 57873%1 B (Formal Program) UYL

o sruulassanavdini wagnadenlygunsnii o sruulassaTavdanT wagnsdenlygunsnii

R TUSTUUN LA TIRSUUNS 1N e R8T UUN N TULENTINGUUNE 1A wae

AIANISLNYAT ANANITLNYAT

0 NNTBONUUY ANRY TPUUDARLANDITIRSUUNAIAN | 0 N1508NLUU ARRT STUUTRaKEIRgULNE A7

WAZNIANISINEATANUNYYLNE LAZNIANISINEATANUNY UL

o mMsuntymn MageuthysinwszuILaa o mMsuntymn MsgeuthysinmszuuILaa

LANENTIRE VLT IATUAENTANITNEAS LENETIRE VLT IATHAZNIANISINYAT

o msﬁauﬂﬁﬁﬂwszwLsziaz;Lmeﬁméuwé’am o miezjlamﬂwqa%’ﬂmsswLmaéLLaqawﬁméuuwé’Qm

LAZAIANITLNEAT LAZAIANITLNYAT

o mmé’wﬁ’maﬁmsa‘”mmséjmmiﬁu Uy thay o mmﬁwﬁ’maamﬁmmséjmmsﬁu Uy ey

NTNEINT IuﬂwsLﬂwgﬂizﬂamﬁ@;}mwé’mu NTNEINT ’Luﬂmﬁusgﬂﬁsﬂaumsﬁmwé’mu

LA UUTE IAHATAIANITAEAS LLNuﬁqiﬁﬁ]@T’lu AT ULTE 1A AT AIANISINEAT LLNUSﬁﬁT\](;’m

SPUUNEIULATINEULNAIAT WAZAIANMSNEAT | STUUNSIULATTIREULTAIAT WAZAIANISNYAT
Fruudnluadou 90 alus (awd 30 Falus UFTR 50 dlaa dinwn | 96 Falaa (3 Saluy/duam, 15 daw) sUwuuNsARY
(Learning Hours)* 91 10 Hlaa) Tnawfieiu
mefn (Credits) CLO1 sdunemdnmendanuuaefing szuuliv | CLOL sduendnmInduuaseriing ssutli | nesfisnsaniien

waakaseNfing aIuUszNaUvesEUY ALERGY
yosmsinn1snunsidu Jad wasnsneans Tuns
Lﬁuﬁgﬂszﬂaum'ﬁcs?mwé’qmuummﬁméuwé’qm
LLazmﬁmﬁl,ﬂwm"l,ﬁafmgﬂgm (0.5 nwaefn)
CLO2 Aimsziszuulassasadenitonnsi uas
Lﬁaﬂlﬁ?qﬂﬂiajﬁL?‘im%aqﬁuazuuwé’amuummﬁmEj
VUMEIN LaTAIANSEAIILTaRIINSlaeens

9nee9 (0.5 nuIBin)

waakasening aulsznauvesEul ALdIRtY
gesmsdnn1snun1sdu Ul wagndneans uns
Lﬂuéﬂizﬂaumse%uwé’wmLmeﬁméUWé’am
LLaSﬂﬁﬂﬂ’ﬁmwmﬂﬁ?@ﬂ%‘igﬂg@ﬂ (0.5 wuein)
CLO2 Ansenszuulassasamdniiiofingng uay
Laaﬂiégqﬂﬂiﬂjﬁ'Lﬁ&J’J%@QﬁUi%UUWﬁQMHLLﬁG@’]ﬁ@é
VUMEIAT LAEANANISINEATAUNENITINTSIAENs

anmeg (0.5 nuIBin)




snan1silSeuLiisu

5783%1 A (Non-degree Program) 57873%1 B (Formal Program) UYL
CLO3 a@n15098NLUY AR STUUWARLEETRE | CLO3 @115098niuy AR STUUARLEIDTng
Uuwé’amLLazmﬂmimwmmmgwmaﬁaéw Uwé’qmLLasmﬂmimwmmmgmmdﬁaéw
gﬂ@?}m (0.5 vufn) Qm;faa (0.5 vufin)
CLO4 mﬁmiwﬁmm;ﬁ@m ms%amﬂwqa%’ﬂm CLO4 mﬁmﬁzﬁmmﬁﬂmm maﬁauﬂwqq%’ﬂm
SYUUAALEETIAEULVE IALATAIANTINEASANY | STUUEAaULATNTIng UUNEIATLAEAANTSLAYATANL
sdnivinslanensgnaes (0.5 uaein) ndnivnislaeensgnaes (0.5 muaein)
CLO5 amnsauftinusesndunurenthsssnu | CLOS ansaufunumosndlusmmoutizeinm
SYUUAALANETINEULUMEIALATNIANISINEATHA | SYUUTAALENeNTIngULMEIALAT AIANISINEATIA
E]EJI’NQN;EN (0.5 Muefin) aéwagﬂé’fm (0.5 vein)
CLO6 ﬁ’]ﬂJﬁaﬁ;NLLﬁ%ﬁﬂLﬁU@LLNUQﬁﬁQLﬁIEJ’JﬁJ‘Uﬂﬁu CLO6 mmma%}ﬁauasﬁwLauaLquqiﬁaLﬁ'aaﬁ’umu
AUSEUUNSSULESOTINULVAIAN LAZNTA AUSEUUNS I ULESe TN ULMAIA LazATA
Mstnensla (0.5 e nsinuasla (0.5 wnein)
W/NsTgUNTARY BUIHBIURAMNST (Workshop) + U818 + Anwg | usseny + UUR suluuNseoU
(Teaching Methods)** | 91U Tnaufeeiu
AsUsELlUNG A tnaummsuseiiiuna 80% July A tnaumnsUseidiuna 80% Tuly
(Assessment)*** B+ ineuinsUseiiuma 75 - 79% B+ ineuinsUseiiiuma 75 - 79%
B inaumnsUssifiuna 70 - 74% B naumnsUszifiuwa 70 - 74%
C+ tnamn1sUsziiiuna 65 - 69% C+ tnamnsUsuiiiuna 65 - 69%
C nainsUszdiung 60 — 64% C nainsUseidiung 60 — 64%
D+ tnaumn1sUsziiuna 55 - 59% D+ tnaumn1sUsziiuna 55 - 59%
D ineuinsUsiiuma 50 - 54% D ineuinsUsiiuma 50 - 54%
F inaunisussiiuna 50 - 54% F inauinisusediung 50 - 54%
Fo-ana ;;%“Uﬁmjau NF.AT.8930% 93501 Ne.AT.8930% D3301TNA GRIGHGIGIRN

AN EUN




snan1silSeuLiisu

378391 A (Non-degree Program)

3787391 B (Formal Program)

N8R

GGHEIERY)
(Instructor

Quialification)

A yd
ARELURRLIEU /

UnAN®W

UnfAnwv/guseneunts/dseanasunill Nl
nsAnwsERUUsENMATETRTINAN @113
YgRAMNTIN MIellUsEauNsMeYaliuey

14

UNANWIEIVIAINTTUNTOUSN YN IR

NAMTUNALNY U ING1aULULD TUTN 2

wpearinee (Skill

gaps) WALAINUABDINTG

- Winyzianalafiugu-Tugs
- NINYEANFILAZIIUNIAFUIL

- M358 (0&M) wagmsunladaymn

- Vinvziunallafiugu-Tugs
- INYEANAILAZINUNIAAUIL

- M3Un5¥nY (O&M) wagnisunludeym

YDINAALTIU
- mudaendumulwrhuasguoundlumsvihen | - anuvasadauliriuazaueuniielunisviay
(HSE) (HSE)
- mmgﬁ%ungmmEJ/mmgm/uIstsJ - mmgﬁmﬂgwmEJ/mmgm/uIsta
_ inesdeusmsuaznnsdeans _ finwsdeuimsuasnnsdeans
- mmiaw‘immﬂmawwﬁm%’umimwm - mmgaw‘iwmmmawwﬁm%’umimwm
(Agrivoltaics) (Agrivoltaics)
WEw/aaTuidn nerdendrunauny uwivendoudle Anerdongrumauny uwivendoudle
WiofisuRinsou

au 9 Wsnszyveriviun
VLAY BNUUTUNYDS
a3 (WY VaUIAvy

Foaw vdusu)




2NUUY ANAAUITISN#ITEUUIadLEIaIngNaAIWHTUURaIAILEENISNENAT

CLO watannsaau Sruaudalug Aon1sUseiliu Andaun1susiliy

CLO1 afwemdnnswdsuuaserfing seuulivh | undl 1 wienuuaseniing 15 - miﬁ’nwuﬁﬂﬁ’@ﬁugm 10%
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* PMC - Postgraduate Microcredentials
* WP - Work Packages

* MCs - Microcredentials

* LLOs - Lesson learning outcomes

* MLOs - Module learning outcomes
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Modules

1. Food Security amidest climate
change

2. Carbon Neutrality for a sustainable
food system (KU-MJU)

3. Risk assessment in food security
and climate change

4. Spatio-temporal analyticsin food
security and climate change

5. Environmental ledership and
communication skills
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Current
Students

Module 1: Food Security amidest
climate change (1 Student)

Full Name: Miss. Rujira Rittaket
Student ID: 6601129007
Date of Birth: 07/01/2003

Gender: Female

Module 2: Carbon Neutrality for a
sustainable food system (1
Student)

Full name:- Mr. Nirmala Bhuvana
Chandra Ramisetty

Date of birth:- 08/03/2002
Gender:- Male

Module 3: Risk assessment in food
security and climate change (1
Student)

Full Name: Miss. Thantawan
Teehuathon

Date of Birth: 31/05/2002

Gender: Female

Module 4: Spatio-temporal
analytics in food security and
climate change (1 Student)

Full Name: Mr. Tongbin Lin
Student ID: 6716302003
Date of Birth: 03/11/1999
Gender: Male

Module 5: Environmental
leadership and communication
skills (1 Student)

Full Name: Miss. Xinchen Yu
Student ID: 6616302004
Date of Birth: 16/08/2001

Gender: Female
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Module Facilitator Guide
for the Offering of Post Micro-Credentials
for Food Security and Climate Change (PMC FSCC)

Introduction

The European Commission is continuously addressing priorities on Green Deal
and digital transformation through various approaches, one of which is through
the Post-graduate Micro-credentials for Food Security and Climate Change
(PMFSCC). This is also linked with the commitment of member countries during
the Paris Conference on Climate Change, and the challenges of food security for
the implementation of the ASEAN integrated market as an educational response

to the 4th Industrial Revolution.

PMFSCC aims to deliver learner-centered short-term courses, through
micro-credentials to address food security and climate change concerns. It
intends to utilize advances in digital technologies to develop and offer online
modules that will address the twin issues of food security and climate. The
flexible approach of micro-credentials will enable an individual, who may not be
enrolled in the university but would want to upskill or reskill, to meet the
demands of the labor market and respond to specific skill shortages. These
micro-credentials may also be stacked for crediting towards a formal program.
The development and writing of the modules for PMFSCC is under Work Package

2 spearheaded by UP Los Bafios.
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Goals

PMC FSCC would lead to increased capacities of higher education institutions
involved in the project in meeting the challenges of food security and climate

change to adapt and address food security and climate change issues.

Guidelines on Enrolment

Your institution as one of the partners had recommended you to enroll in PMC
FSCC during the pilot run. At the moment, the IT team will enroll you in the

module. However, in future enrolments, you need to apply on your own.

Go to the following link to signify your interest in enrolling in the modules: (TBD)

The PMC FSCC point person in UPLB is:

Dr. Jomar F. Rabajante

Dean and Program Lead

ifrabanjante@up.edu.ph

Before proceeding further, a few thoughts about micro-credentials through
online learning. All modules under PMC FSCC are conducted online. Activities that

have to be done outside UPLB are carried out by the learners
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A Word about Micro-Credentials and Online Learning

Micro-credentials are learner-centered short-term courses (modules in this case) developed to
address food security and climate change concerns. It intends to utilize advances in digital
technologies to develop and offer online modules that will address the twin issues of food security
and climate, through micro-credentials. Micro-credentials developed by the Project will target not
only university students but other professionals interested in FSCC-related studies but who do not
have the time, or who do not intend to complete a degree program. The flexible approach of
micro-credentials enables an individual, who may not be enrolled in the university but would want
to upskill or reskill, to meet the demands of the labor market and respond to specific skill

shortages.

Hence, the best mode of delivery would be through online learning. However, online learning is
based upon educational philosophies that are quite different from those of residential instruction.
Online education believes that learning is a cooperative endeavor between the facilitator and the
learner. In fact, it may adopt circumstances attendant to lifelong learning wherein the facilitator
can be taken out of the equation and the student learns on his/her/they own. It believes that the
main actor in the teaching-learning process is the learner not the facilitator. The learner takes the
initiative on his/her/they own terms. Thus, learning is not determined by the facilitator but the
learner himself/herself/themselves. These philosophies make online education, not just the
adoption of distance and eLearning delivery systems. Without these philosophies embedded in its

pedagogy and assessment, online education becomes a poor substitute of a residential campus.

However, online education carries some implications for the learner. Firstly, the responsibility for
learning falls squarely upon the student. In the event a student succeeds, the credit belongs to
him/her/they exclusively. On the other hand, if one fails, a student has no one to blame but
himself/herself/themselves. This does not mean though that learning should be an individual
activity. Learners are fully encouraged to form support groups or online study groups, using social

media.

Secondly, it means that learners require specific qualities in order to succeed. Paramount among
these qualities are discipline, focus, determination, independent learning, time management,
technically savvy, follows direction, resourceful, with grit, efficient, able to think critically, and hate

procrastination. Learners should likewise possess an analytical or critical mind.
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To many, this online learning style may pose a bit of a culture shock. Three decades of
teacher-centered education at the primary, secondary, and higher education levels have made

students dependent on a teacher who decides and dictates learning preferences.

At PMC FSCC, learning decisions and preferences, including scheduling, pacing, sequencing, and
focus, reside primarily upon the learner within limits set by the duration of the module. Each
module will run for 8 or 9 weeks. Thus, learners should take the initiative. There will be no “hand

holding” from the program lead either.

Thirdly, you are expected to demonstrate academic excellence and intellectual honesty in ALL your
work. PMC FSCC has strict rules on intellectual dishonesty. Anyone found guilty of plagiarism can

be automatically suspended or outright drop from the roll depending on the gravity of the case.
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Upon completion of the modules, you are expected to apply the knowledge and
skills gained on food security and climate change immediately to address specific
needs of your organization. Knowledge and skills from PMC FSCC are meant to
support current problems needing solutions much like a stop gap. This implies that
knowledge and skills are badly needed to address the twin issues of food security

and climate change.

This section enumerates the modules offered under PMC FSCC. Each module is
equivalent to 1/3 of a course if it were in a residential mode. This implies that
learners are required to devote 16 contact hours (to include reading materials,
watching video lectures, examinations, quizzes) within 8-9 weeks instead of the
usual 48 hours. However, total number of hours could be at least 84 including
research or field work or any activity outside the “classroom.” Unlike other
micro-credentials, modules taken are not yet designed to be stackable leading to a
diploma or a masteral degree. This is could be the next phase of PMC FSCC. Hence,
modules are stand alone and cannot be credited to any degree by design by far
inasmuch as the course is not equivalent to a full on 3 unit subject or a 48-week

subject completion.
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Micro-credential Modules

There are five modules to be offered under PMC FSCC starting March 2025. These

modules and their short descriptions are the following:

Module 1: Food Security Amidst Climate Change

Description: Addressing issues and challenges of food security and nutrition
amidst climate change from

the perspective of various stakeholders.

Duration: 10 weeks

Number of hours: 84

Module Learning Outcomes:
1. Explain the concept and the different dimensions of food security;
. Examine the trade-offs among different food security dimensions from
. the perspective of different stakeholders; and

. Recommend intervention strategies for addressing the issues and

. challenges of food security amidst climate change.
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Module 2: Carbon Neutrality for a Sustainable Food System

Description: Carbon neutrality and its relevance to food production, distribution,
consumption, and waste management

Duration: 8 weeks

Number of hours: 84

Module Learning Outcomes:

1. Discuss the concept of carbon neutrality and methods of carbon-neutral

assessment in food production, distribution, consumption, and
mitigating climate change;
2. Apply an appropriate method for carbon-neutral assessment in
sustainable food systems; and
. Design a project for food production, distribution, consumption, or

waste management, leading to carbon neutrality.
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Module 3: Risk Assessment in Food Security and Climate Change

Description: Risk assessment plans tailored to the intersection of food security

and climate change.
Duration: 8 weeks

Number of hours: 84

Module Learning Outcomes:
1. Explain the concepts of food security, climate change, and risk
assessment;

. Analyze the risk factors, risk agents, and mitigation strategies
related to food security and climate change by using
appropriate methods; and

. Develop a comprehensive risk assessment plan that complies
with the international framework on food security and climate

change.
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Module 4: Spatio-temporal Analytics in Food Security and Climate Change
Module description: Analyzing complex, time-varying, and spatially
distributed data relevant to global food security and the impacts of climate
change.

Duration: 9 weeks

Number of hours: 84

Module Learning Outcomes:

1. Discuss spatio-temporal analytics methods for decision-making;
2. Apply machine learning, GIS, and other frontier techniques in establishing
patterns and trends in FSCC data; and
Evaluate the appropriateness of the methods and the accuracy of

the results in the context of FSCC.
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Module 5: Environmental Leadership and Communication Skills

Module description: Leadership skills and communication strategies to address
the interconnected challenges related to food security, climate change, and
sustainability

Duration: 8 weeks

Number of hours: 84

Module Learning Outcomes:

1. Explain various leadership styles and skills relevant to addressing the

interconnected challenges of food security, climate change mitigation,
and sustainability;

2. Identify the communication strategies for environmental advocacy

3. Design an advocacy campaign promoting food security, mitigating

climate change, or fostering sustainability.

However, for the first or pilot offering in March 2025, only Module 4
(Spatio-temporal Analytics in Food Security and Climate Change) shall be offered.

By August 2025, all five modules will be made available.
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The PMC FSCC was primarily designed for part-time learners. Thus, learners are
encouraged to enroll in just one module at a time should they want to take more in
the future. Weekly assessment, however, shall be conducted as part of monitoring
learner performance. While online education is assumed to be learners centered or
doing their studies at their own pace, deadlines have to be met given the 8-9-week
duration of each module. Failure to comply within the prescribed duration may be

considered void.

A score of ___is considered passing in each module. This percentage is a cumulative
score of all exercises, quizzes, examinations, projects, required in the module. Once all
requirements are completed within the given time frame of 8-9 weeks, a Certificate of
Completion shall be issued by UPLB to the learner based on the recommendations of the
facilitator. The facilitator shall submit the list of learners and their grades to the UPLB

Graduate School before a Certificate of Completion is issued.
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Learners have to ensure that they have the following learner readiness requirements

in place:

1. Good internet connection and 500 kbps bandwidth or higher enough to watch
videos.

2. Attend orientation on online learning.

3. Familiarize yourself with the LMS, Moodle.

4. Download module instead of doing your assignments online.

5. APCor alaptop must be used not mobile phones especially if there will be an
agreement to hold synchronous sessions.

6. Read Module Guide.

7. Pay attention to deadlines, assessment criteria, and grading rubrics.

8. Visit the virtual classroom daily for at least two hours.

9. Learn how to access course materials, submit assignments, and view grades.

10. Take note of important tools like discussion forums, video conferencing,
and messaging.

11. Do your tasks as scheduled. Provide a timetable of study to ensure a
dedicated schedule for studies.

12. Create social or support group for collaborative learning.

13. Conduct group studies.

14. Do not procrastinate. Be time conscious.

15. Talk to your facilitator in-charge.

16. Practice netiquette in all your dealings online towards facilitator, tutor, and

classmates.
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Useful Tips

© N o A W N

Check for announcements, messages, emails, SMS, voice calls, messenger, viber,
WhatsApp, daily to check for updates from facilitator or classmates.

Participate actively in discussion forums, if provided.

Always observe network etiquette when posting in discussion forums.

Submit assignments on or before the deadline. Do not wait for the last day of submission.
Prepare for, and participate in live chats (if provided).

Keep communication lines open.

Strive to have fun while learning

Be considerate (especially if there is group work), patient, resilient, and ready to accept

constructive criticisms ©
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Training Report on Module Writing and Development
for Postgraduate Micro-credentials for Food Security
and Climate Change (PMFSCC)

Introduction

The European Commission is continuously addressing priorities on Green Deal and
digital transformation through various approaches, one of which is through the
Post-graduate Micro-credentials for Food Security and Climate Change (PMFSCC).
This project funded by the European Union Erasmus plus is also linked with the
commitment of member countries during the Paris Conference on Climate Change,
and the challenges of food security for the implementation of the ASEAN integrated
market as an educational response to the 4" Industrial Revolution.

PMFSCC aims to deliver learner-centered short-term courses, through micro-
credentials to address food security and climate change concerns. It intends to
utilize advances in digital technologies to develop and offer online modules that
will address the twin issues of food security and climate.

The flexible approach of micro-credentials will enable an individual, who may not
be enrolled in the university but would want to upskill or reskill, to meet the
demands of the labor market and respond to specific skill shortages. These micro-
credentials may also be stacked for crediting towards a formal program. The
development and writing of the modules for PMFSCC is under Work Package 2
spearheaded by UP Los Bafios.

Goals

PMFSCC would lead to increased capacities of higher education institutions
involved in the project in meeting the challenges of food security and climate change
to adapt and address food security and climate change issues.



Training Report on Module Writing and Development
for Postgraduate Micro-credentials for Food Security
and Climate Change (PMC FSCC)

Introduction

The European Commission is continuously addressing priorities on Green Deal and
digital transformation through various approaches, one of which is through the
Post-graduate Micro-credentials for Food Security and Climate Change (PMC
FSCC). This is also linked with the commitment of member countries during the
Paris Conference on Climate Change, and the challenges of food security for the
implementation of the ASEAN integrated market as an educational response to the
4 Industrial Revolution.

PMC FSCC aims to deliver learner-centered short-term courses, through micro-
credentials to address food security and climate change concerns. It intends to
utilize advances in digital technologies to develop and offer online modules that
will address the twin issues of food security and climate.

The flexible approach of micro-credentials will enable an individual, who may not
be enrolled in the university but would want to upskill or reskill, to meet the
demands of the labor market and respond to specific skill shortages. These micro-
credentials may also be stacked for crediting towards a formal program. The
development and writing of the modules for PMC FSCC is under Work Package 2
spearheaded by UP Los Bafios.

Goals

PMC FSCC would lead to increased capacities of higher education institutions
involved in the project in meeting the challenges of food security and climate change
to adapt and address food security and climate change issues.

Program

Training as an intervention aimed to capacitate members of PMC FSCC composed of
teachers, experts, instructional designers, eLearning experts, subject matter specialists in
developing and writing the proposed modules. As of April 2024, Work Package 2 conducted
a needs assessment for micro-credentials and the formulation of proposed modules in



February and March 2024 in the Philippines. The needs assessments conducted separately
by partner universities were attended by students, academicians, practitioners, subject
matter experts, employers, agricultural companies, agricultural extension workers, disaster
risk management experts and advocates of environmental-related concerns.

Specifically, the module writing development workshop aimed to:

Discuss the rationale and features of micro-credentials;
Write modules for food security and climate change;
Identify online learning materials to be used; and

=N =

Package modules for an online platform.

The workshop was conducted at Kasetsart University, Bangkok, Thailand from 22 to
26 April 2024 where all participants were billeted. To welcome the participants, the
workshop was graced by the KU Vice President for Administration, Dr. Damrong
Sripraram. Also, in attendance were the members of Work Package 2 team and
SEARCA representatives. The opening remarks was delivered by Dr. Buncha
Chinnasri, Associate Professor and PMC FSCC Coordinator from KU.

The Workshop agenda is in Appendix 1. A daily schedule was prepared to guide the
conduct of activities (Appendix 2). Similarly, a facilitator’s schedule guide was
prepared for the training team (Appendix 3). Slide presentations using power point
were prepared to serve as guide in conducting the workshops (Appendix 4). These
included the mechanics of the training, all nine session presentations, and important
dates to remember for WP2.

On the last day of the training session, participants evaluated the training via Google
Form (Appendix 5). After completing all the training outcomes, participants were
awarded a Certificate of Completion (Appendix 6).

The workshop started with the opening remarks followed by the introduction of
participants. Before the workshop proper, one rule was set to be followed: be
HAPPY. HAPPY is a mnemonic that stands for Heartful, headful, handful,
humorful, and no hara-kiri, Active, accommodating, Participative, patient, and You.
This rule was to be observed during the five-day workshop to ensure participation
and cooperation among members and also a strategy to set out expectations.

The mechanics of the workshop was presented by Dr. Benjamina G. Flor. The Vice-
President of KU consequently welcomed the participants to the workshop. A photo
opportunity with the KU Vice President for Administration culminated the opening
ceremony.



After the morning health break, the first lesson was on the overview of micro-
credentials shared by Dr. Alexander G. Flor, Professor Emeritus, UP Open
University. The sharing was essential to level-off understanding of the history,
rationale, and characteristics of what micro-credentials are. The afternoon session
opened with a short Taiichi energizer prior to presentation of Lesson 2 on
introduction to module writing followed by a workshop and presentation of
outputs.

To systematically deliver the outputs, a Module Learning Plan Template (Appendix
7) was prepared for participants to populate at the end of every lesson. This was
presented by Dr. Benjamina Paula G. Flor, Professor, UP Los Banios. Workshop
facilitator for the day was Dr. Pamela A. Custodio, Associate Professor and Graduate
School Secretary of UPLB and team member of WP2. Column 2 of the learning plan
template was filled-up to finalize the title of the module, module description, and
module learning outcomes formulated during the workshop in UPLB.

The second day started with a recap of the first day’s session. Using the wheel of
names, participants were asked to answer some questions based on technical inputs
provided. All questions were correctly answered which could be an indication of a
good “class performance” as a whole. The second day was devoted to Lesson 3 on
writing the introduction and rationale presented by Dr. Custodio followed by a
lecture from Dr. Edmund G. Centeno, Associate Professor, UPLB, on formulating
learning outcomes. The reiteration of this technical input was necessary not only



because half of the participants were new but also to review the process of coming
up with one. Unlike the previous day where a workshop followed the lesson, lessons
were presented back-to-back followed by the workshop in the afternoon. However,
participants were not required to write the introduction and the rationale saving this
part for later development of the module as an assignment.

Day 3 started with a recap through Kahoot game facilitated by Dr. Centeno.
Participants answered nine questions. Three winners were declared to include: Dr.
Cesar Ortinero, CLSU, first place; seconded by Dr. Prakash Murgeppa of MJU; and
the third, Dr. Krittiya Tongkoom also of MJU. The active participation shows a high
learning curve with very few not getting the right answers. Lesson 5 on Writing
Engaging Module content was presented by Dr. Evelie P. Serrano, Associate
Professor, UPLB, back-to-back with Dr. Centeno’s Lesson 6 on Choosing the Right
Tools and Techniques for Module Creation. Facilitator for the day was Dr.
Benjamina G. Flor. The day’s session welcomed the presence of UPLB Graduate
School Associate Dean Dr. Ronilo Jose D. Flores, Dr. Sarah Cardey of the University
of Reading, and Director Anna Floresca F. Firmalino of the Office of International
Linkages, UPLB and also member of WP2 team.

The 4" day started with a recap facilitated by Dr. Custodio using Slido. Lesson 7 on
Developing Assessment Activities was presented by Dr. Benjamina G. Flor followed
by Lesson 8 on Writing the Summary facilitated by Dr. Serrano. The afternoon
session started with Dr. Centeno’s Lesson 9 on Packaging the Module. The last
column of the learning template was then completed. After the presentation of
outputs, Dir. Firmalino presented the schedule of deliverables for WP2. To facilitate
the development of the modules, participants were tasked to submit their module
content (Appendix 8) and materials on June 15, 2024.

In all four days, the module teams appointed a presentor to share their outputs
(Appendix 9). Noticeably, all participants took turns in doing this activity, again
exhibiting a display of task distribution and active participation. Technical inputs
ended on Day 4.

Day 5 started with a recap by Dr. Serrano. After the recap through Slido, the rest of
the day was devoted to discussion, updating, and way forward on the progress on
Work Packages 3, 4, and 5 (Appendix 10).

An evaluation of the workshop made by participants through Google Form was
requested, results of which can be used to improve future conduct of workshops.



Participants were asked to rate the criteria from 1 (Poor) to 5 (Excellent). Items for
evaluation were rated mostly as excellent or a score of 5. Qualitative statements were
also all positive with all praises to KU support and management (Appendix 5).

The five-day workshop capped with the closing remarks of KU Vice President Dr.

Damrong Sripraram.

Participation of Attendees

Participants actively participated and cooperated in all activities and exercises even
during breaks or providing energizers to sustain their interest and enthusiasm in the
tive-day workshop. It was good to see that they actively did their part. While there
were no incentives, participants were eager to participate in all activities. Dr.
Centeno in his Kahoot game, though, handed some tokens after the winners were
declared. The questions raised also indicated that they were listening and willing to
learn. It was also heartwarming to observe that there was no monopoly in terms of
participants leading or talking or raising concerns that may affect the discussions.

The participants also came on time and left when told to do so. Time management
was observed and took the workshop as a serious undertaking that should be
respected and valued.

A total of 30 participants participated in the workshop coming from the participating
partners, namely, Central Luzon State University, University of Putra Malaysia,
University of Malaysia Sabah, IPB University, University of Gadjah Mada,
University of Brawidyaya, Maejo University, Kasetsart University, UP Los Bafios,
and SEARCA. Not present during the training were representatives from VSU,
BOKU, and UGOE.

Table 1. List of participants

No University Name Sex
1 UPLB Benjamina Paula Gonzalez Flor F
2 UPLB Pamela Aquino, Custodio F
3 UPLB Edmund Guevarra Centeno M
4 UPLB Evelie Pacho Serrano F
5 UPLB Anna Floresca Faustino Firmalino F
6 UPLB Ronilo Jose Danila Flores M
7 UPOU Alexander Gonzalez Flor M
8 | Univ. of Reading |Sarah Cardey F




9 UMS Nurul Mayzaitul Azwa Binti Jamaludin F
10 UPM Mohd Nazri Bin Md Nayan M
11 UPM Muhammad Firdaus bin Sulaiman M
12 UPM Nolila Binti Mohd Nawi F
13 CLSU Emil Fermin Ubaldo M
14 CLSU Cesar Villaflor Ortinero M
15 UB Lalu Tri Wijaya Nata Kusuma M
16 UB Wike Agustin Prima Dania F
17 MJU Krittiya Tongkoom F
18 MJU Prakash Murgeppa Bhuyar M
19 KU Buncha Chinnasri M
20 KU Parichart Promchote F
21 KU Isriya Bunyasiri F
22 KU Prapinwadee Sirisupluxana F
23 KU Oranutda Chinnasri F
24 IPB Eko Hari Purnomo M
25 IPB I Putu Santikayasa M
26 IPB Ir. Titi Candra Sunarti F
27 UGM Hatma Suryatmojo M
28 UGM Eng. Ngadisih F
29 SEARCA Stoix Nebin Sensano Pascua M
30 SEARCA Maria Cristeta N. Cuaresma F

Outputs (General Description)

A Module Learning Plan Template and Module Content Template were prepared to
serve as guides in writing the module. Participants were instructed to submit the
first draft of the module by June 15. Instructional designers will be assigned to each
module to help in designing the outputs. Editing, vetting of contents, formatting,
branding will be done by the UPLB team.

Presentations using PowerPoint were prepared per lesson. A learning sequence
schedule was also prepared that contained the contents and activities that were to be
conducted on a per lesson basis. A link to a Google Folder where all inputs were



uploaded was provided to participants. They were also encouraged to upload the
photos that they have taken (Appendix 11).



Issues and Challenges
1. Non-writer participants

There were a number of participants who were not subject matter specialists nor
assigned to write the modules. This implies that another orientation has to be done
for the actual writers which could be carried out online.

2. Language barrier

Some techniques were applicable in using the English language especially in clear
and effective writing. Given the differing language structures, it can be assumed that
translation may take some time and may could pose as a challenge in writing the
modules. While there will be English technical editors, back translation should be
done to ensure that the meanings will not be distorted. It could also be assumed that
writing will be done in English, though.

3. Delays in submission of module drafts

Foreseen delays in the submission of draft modules are inevitable. This could be due
to the writing process which could start with using the local language (Thai and
Bahasa Indonesia or Malayu) then translating it. The conversational tone as writing
style may have some cultural implications in recognition of the practice of using the
formal language in education. Editing may distort the intent, thus, iteration of
referrals and consultations maybe required more to ensure the intent of the message.

4. Formulation of lesson learning outcomes (LLOs)

Formulation of lesson learning outcomes was a bit of a challenge. During the
presentations, most comments were on the use of verbs in formulating lesson
learning outcomes to make sure that these are SMART and from simple to complex.
This was, however, not followed. There was a tendency to write down the LLOs
without considering the level of complexity from lower order thinking skills to
higher order thinking skills. A reiteration of this process shall be done in writing the
modules.

Way Forward

Given the experience in the workshop, the following activities have to be conducted:



N G W

Conduct a separate coaching and mentoring activity in writing the module for
actual writers;

Identification of instructional materials designers and onboarding to assist
module writers in the writing process;

Naming subject matter experts for modules to be developed;

Assist in consolidating the different modules;

Discussion on the Learning Management System to be used;

Harmonization of recommendations on policies for micro-credentials under
WP3.
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Appendix 1

Module Development Training Program (PMC FSCC)
Venue: Department of Mechanical Engineering
19th Floor, Kasetsart University, Bangkok, Thailand
Date: 22-26 April 2024

I. Rationale

The European Commission is continuously addressing priorities on Green Deal and
digital transformation through various approaches, one of which is through the
Post-graduate Micro-credentials for Food Security and Climate Change (PMC
FSCC). This is also linked with the commitment of member countries during the
Paris Conference on Climate Change, and the challenges of food security for the
implementation of the ASEAN integrated market as an educational response to the
4 Industrial Revolution.

PMC FSCC aims to deliver learner-centered short-term courses, through micro-
credentials to address food security and climate change concerns. It intends to
utilize advances in digital technologies to develop and offer online modules that
will address the twin issues of food security and climate.

The flexible approach of micro-credentials will enable an individual, who may not
be enrolled in the university but would want to upskill or reskill, to meet the
demands of the labor market and respond to specific skill shortages. These micro-
credentials may also be stacked for crediting towards a formal program. The
development and writing of the modules for PMC FSCC is under Work Package 2
spearheaded by UP Los Bafios.

After determining gaps in knowledge, skills, attitudes, and values relevant to food
security and climate change that may be addressed in the micro-credential courses to
be developed, presentation of needs assessment results and identification of
knowledge/ skills gaps to be addressed and identifying courses to be developed and
learning outcomes, the next step is to write and develop the modules assigned to
each institution. Hence, this five-day workshop will be devoted to achieving this
deliverable under Workshop Package 2. WP2 is on micro-credentials development
and training.

11



II.

Objectives

The workshop aims to:

III.

LN =

Methodology

Package modules for an online platform.

Discuss the rationale and features of micro-credentials;
Write modules for food security and climate change;
Identify online learning materials to be used; and

A lecture-workshop format is to be conducted for five days in Bangkok, Thailand at

Kasetsart University. Module writers from participating institutions were invited to

attend the workshop in preparation for writing the modules. They are expected to

bring their laptops, resource learning materials, and other relevant documents that

can be used during the exercises. Modules to be developed were those done during

the workshop in March 2024 in Los Bafios. These modules are:

Communication Skills

Module Title In-charge

1. Food security and nutrition resilience UPM/UMS/VSU/UPLB
amidst climate change

2. Carbon neutrality for a sustainable KU/MJU/UPLB
food system

3. Risk Assessment in Food Security and IPB/UB/UPLB
Climate Change

4. Spatio-temporal analytics in FSCC UPLB/CLSU/KU

5. Environmental Leadership and CLSU/UGM/UPLB

IV.

Participants

12




The participants of the workshop will come from participating institutions from
Indonesia, Malaysia, Thailand, and the Philippines. Participants from Austria and
Germany were not able to attend.

During the workshop, WP2 team will walk the participants through in developing
the modules. They will also discuss potential challenges and issues that may hinder
the writing process. Furthermore, the participants will be asked to complete the
Learning Plan Template. They will be asked to present their outputs for critiquing
every after lessons imparted.

V. Assessment of learning of participants

The quality of the output will reflect the understanding of the participants on the
requirements. Such level of understanding will indicate readiness of the participants
to assume the responsibility. Hands-on exercises completion connotes critical and
analytical thinking on how to ensure achievement of PMC FSCC objectives. Nature
of questions asked, quality of discussions, and sharing are indicators of absorption of
knowledge and skills which presumably be practiced.

V1. Evaluation

The workshop will be evaluated through an instrument via Google Form.
Certificates will be issued to the participants.
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Appendix 2

Training Program
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Appendix 3

Schedule Guide for Facilitators

Kasetsart University
April 22-26, 2024

Session Date Workshop Expected Output
1: Overview of Micro- April 22 | Workshop 1 (Day 1, 3-4pm) Module Title
Credentials (AGF) Facilitator: BPGF CLO (Column 2 of
2. Introduction to April 22 Review and finalize outputs of the Learning Plan)
Module Writing (BPGF) the workshop outputs conducted
at UPLB.
3: Writing the April 23 | Workshop 2 (Day 2, 10-11am) List of Topics
Introduction and Facilitator: PAC (Column 3 of the
Rationale (PAC) Task: Participants should finalize | LP)
the lesson or topics that will be
discussed in the module.
4: Formulating Learning April 23 | Workshop 3 (Day 2, 1:30-4pm) Lesson Learning
Outcomes (EGC) Facilitator: EGC Outcomes (Column
Task: Participants should finalize | 4 of the LP)
the learning outcomes of the
module.
5: Writing Engaging April 24 | Workshop 4 (Day 3, 10-12pm) Two-level outline of
Module Content (EPS) Facilitator: EPS the lessons (Column
Task: Participants should write a | 3 of the LP)
two-level outline of the topics
that will be discussed in the
module.
6: Choosing the Right April 24 | Workshop 5 (Day 3, 3-4pm) Identified number
Tools and Techniques Facilitator: EGC of study hours per
for Module Creation Task: Participants should lesson and TLAs
(EGQO) identify the activities and (Column 5 and 6 of
materials needed for each lesson. | the LP)
7: Developing April 25 [ Workshop 6 (Day 4, 11-12pm) Assessment activity
Assessment Activities Facilitator: BPGF per lesson; final
(BPGF) Task: Participants should be able | assessment activity
to identify the assessment (Column 7 of the
8: Writing the Summary April 25 | J tivities. LP)
(EPS)
9: Packaging the Module | April 25 | Give the assignment Printed Module

(EGC)

Deadline of submission: June 15
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Appendix 4

Slide Presentations

20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



Appendix 5
Workshop Evaluation

Note: Participants were asked to rate the criterion from 1 (Poor) to 5 (Excellent)

Workshop Program Activities (n=21)
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Delivery of the Workshop (n=21)
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Venue and Facilities

Overall Assessment
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Workshop Service Assessment (n=21)
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Room Accommodations (n=20)
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Comments and Suggestions:

1.
2.
3.

Very good; all good; excellent; all is OK; good job!

Excellent organizing program

Very useful not only for PMC FSCC project but also for daily life as
teacher in university

Thank you for superb services; Thank you for the fruitful training
Nice services
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Appendix 6

Certificate of Completion
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Appendix 7

Module Learning Plan Template

Week
No.

CLo

Lesson/Topic

LLO

Study
Hours

Teaching and
Learning
Activity
(including
resources)

Assessment
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Appendix 8

Module Content Template

PRELIMINARY PAGES
1. Title Page
2. Copyright Page / Creative Commons
3. Table of Contents
4. Module Introduction
1. Welcome Note
2. Instructions
3. Module Description

5. Module Learning Outcomes

6. Study Schedule

Week No. Lesson Number and Title
(Include two-level outline of topics)

Study
Hours

Assessment Activity

7. Module Requirements

8. Module Guidelines/Policies

9. Module References

10. Module Developers

11. Acknowledgment
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LESSON CONTENT

Lesson Introduction

Study Hours

Learning Outcomes

Discussion of the Lesson

SAQs and/or Activities

ASAQs and/or Comments

Summary

Assignment or Quiz (Other Assessment Activities)

© 0NV A WN R

. References, Citations
10. Appendix

Note: The following are essential requirements for the module content. Additional
sections may be included as deemed necessary.
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Appendix 9

Workshop Outputs
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(Life Cycle Assessment;
Carbon Footprinting Tools;
Carbon credit)

Lesson 4: Application of
potential tools and
techniques for carbon
neutrality in food systems

carbon neutrality in food
systems.

2.2. Apply tools and
techniques to assess
carbon neutrality in food
production, distribution,
and consumption.

16.5

kits, excel file
(optional))

tutorial video
session/
Demonstration
of equipment
useffield study
1-3 hours

Hands-on
exercises (group
assignment for
case studies
and
presentation)
(materials: tools,
e.g., LCA kits,
excel file
(optional)

(output: a
screenshot
of the
workflow/cod
e and
sample
results)
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6-8
(3 weeks)

Design a project for food
production, distribution,
consumption, or waste
management, leading to
carbon neutrality.

Lesson 5: Case studies on
Carbon Neutrality in the
food system

3.1. Create a detailed
project plan for achieving
carbon neutrality in the
chosen aspect of the food
system.

3.2. Design low-carbon
practices to achieve
carbon neutrality in food
systems,

3.3. Criticize a project or
case study.

16

10.5

Project
development

Group working
or self-study,
presentation,
group
discussion)

Final project:

Allotted time
to complete
the project

Written
report and
presentation

Posttest
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Framework include
Summary and
Global
recommendation.
8 Hours for independent

learning (Asynchronous;
relevant with the summary
of project)
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Module Title: Spatio-temporal Analytics in Food Security and Climate Change
Facilitators:

Module Duration: 10 weeks (84 study hours)

LEARNING PLAN

Week MLO Lesson/Topic LLO Study Teaching and Learning Assessment
No. Hours Activity
(include
resources/materials to
be used)
0 Orientation on Synchronous 1 hour
Microcredentials, and session via zoom
Class policies
1-2 Discuss spatio- Lesson 1. Methods 1.1. Discuss 12 Lecture (materials: ppts, | Hands-on

temporal analytics
methods for decision-
making;

and algorithms in
data analytics and
GIS

|. Spatial-temporal
data types and
formats

A. Spatial information
data - raster, vector,
time series

B. Climate data
formats

Il. Techniques in
spatial-temporal
analysis

A. Spatial
interpolation and
regression

techniques in spatial
and temporal analysis
1.2. Implement
techniques in spatial
and temporal analysis

videos)

Synchronous 1-2 hours
tutorial session via zoom

Hands-on exercises
(materials: training guide,
videos)

implementation of the
technigues (output:
screenshot of the
workflow/code and
sample results)
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B. Time series
analysis

3-5

Apply machine
learning, GIS, and
other frontier
techniques in
establishing patterns
and trends in FSCC
data; and

Lesson 2. Machine
learning for
classification,
clustering and
prediction in FSCC.

|. Data preparation
using R Studio

A. Downloading
datasets

B. Data preparation
using R Studio

Il. Dashboarding
using Looker Studio
A. Creating a
dashboard

B. Adding charts,
controls, and filters

Ill. Orange Data
Mining

A. Installing Orange,
loading the data,
exploring the data set
B. Data visualization
using Scatter Plot

C. Pivot table

2.1. Discuss tools for
data preparation

2.2. Create a model to
predict patterns of data
on FSCC

3.1. Discuss the tools
and praxis in FSCC
data visualization

3.2. Apply GIS tools to
visualize spatial FSCC
data

(add LO)

3.3. Synthesize trends
and patterns about ....

28

Lecture (materials: ppts,
videos)

Hands-on exercises
(materials: training guide,
videos)

Synchronous 1-3 hours
tutorial session

Dashboarding and
infographics develop

Design an
infographic
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D. Principal
component analysis
E. K-means
clustering

IV. GIS tools and
Spatio-temporal
FSCC data
visualization and
interpretation

A. Data analysis and
predictive models

B. Data visualization
concepts and
techniques

6-8

Evaluate the
appropriateness of the
methods and the
accuracy of the

results in the context
of FSCC.

Lesson 3. Decision-
making and model
selection based on
accuracy

|. Approaches and
measures in
assessing the
accuracy of data
models

Lesson 4.

4.1. Apply tools using
the available FSCC
dataset to establish
spatiotemporal
patterns for decision-
making

4.2. Assess the

accuracy metrics of the

models used

4.3. Evaluate the
appropriateness of the
tools in the context of
FSCC

28

Lecture (materials: ppts,
videos)

Hands-on exercises
(materials: training guide,

videos)

1-3 hours tutorial session

Final project: Written
report and
presentation
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Lesson 5. Data
ethics and social
implications

|. Policies and
regulations on data
use and distribution

Il. Issues and
challenges in data
protection and
publication

5.1. Discuss ethical
policies on data
security, governance,
and reporting

5.2. Explain the ethical
dimensions of data
analytics in FSCC

9-10

16

1-3 hours tutorial session

Oral presentation

Allotted time to
complete the project
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Appendix 10

Work Packages 3, 4, and 5 Updates
Work Package 3

Title: Micro-Credentials University Policy and Quality Plan Workshop
Objective:

The primary objective of the Micro-Credentials University Policy and Quality Plan
Workshop is to convene representatives from participating universities to collaboratively
develop strategies, agreements, and frameworks related to the establishment and quality
assurance of micro-credentials focusing on Food Security and Climate Change (FSCC).

Duration: 2 Days
Date: 6-7 May 2024
Location: SEARCA Headquarters, The Philippines

Participants:

*  Representatives from participating universities with expertise in
curriculum development, accreditation, policy-making, and quality
assurance.

*  Subject matter experts in Food Security and Climate Change.

Host: UGM and SEARCA

Day 1 Agenda:

1. Introduction and Goal Setting:
«  Overview of the workshop objectives, agenda, and expected outcomes.
»  Setting clear goals and expectations for the workshop.

2. Report from Questionnaire and Roadmap Development for the Establishment
of Micro-Credentials:
»  Presentation of the results of questionnaires regarding Micro-
credential situation in each university member.
»  Presentation and discussion on the proposed roadmap for developing and
implementing micro-credentials in FSCC.
e Breakout sessions for brainstorming and refining the roadmap.

3. Focus Group Discussion on University policy regarding micro-credential:
»  Group discussions to address concerns regarding university
policy,suggestions, and finalize the report on University policy
regarding micro-credential.
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Day 2 Agenda:

1. Report on Harmonizing University Policies:
»  Presentation and discussion on the report outlining strategies for
aligninguniversity policies to support micro-credentials.
« Identification of challenges and opportunities in policy harmonization.

2. Report on Establishing Common Criteria and Procedures of QA:
»  Presentation of the report proposing common criteria and procedures
forquality assurance of micro-credential courses and programs.
. Interactive sessions to gather feedback and suggestions for improvement.

3. Action Planning and Next Steps:
. Synthesizing key insights and decisions from the workshop.
»  Development of an action plan with clear responsibilities and timelines
forimplementing the agreed-upon strategies and agreements.
e Closing remarks and acknowledgments.

Deliverables:

*  Finalized Roadmap for the Establishment of Micro-Credentials.

*  Report on harmonizing university policies to support micro-credentials.

e Report on focus group discussion regarding University policy
regardingmicro-credential.

*  Report on survey on micro-credential practices among university partners.

e Report on establishing common criteria and procedures of QA for micro-
credentialcourses and programs.

Notes:
Throughout the workshop, interactive sessions, breakout groups, and open discussions will

be encouraged to facilitate collaboration and exchange of ideas among participants. All
sessions will be recorded for reference and documentation purposes.
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Appendix 11

Photos

Dr. Buncha Chinnasri, KU project leader, delivering the
welcome remarks

Dr. Benjamina Paula G. Flor of UPLB explaining the
mechanics of the training
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Dr. Damrong Sripraram, KU Vice President for Administration,
delivering the welcome address on behalf of KU President
Dr. Chongrak Wachrinrat

Dr. Alexander G. Flor, Professor Emeritus of the UP Open
University, providing an overview of the micro-credentials
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Dr. Benjamina Paula G. Flor of UPLB presenting the
introduction to module writing

Participants working on their learning plans
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Dr. Flor guiding the participants in their workshop discussion

Participants engaging in active discussion during the workshop
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Dr. Flor facilitating an interactive Day 1 recap

Dr. Pamela A. Custodio of UPLB explaining
how to write the module introduction
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Dr. Flor leading the afternoon energizer

Dr. Edmund G. Centeno of UPLB discussing how to
formulate learning outcomes
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Starting Day 3 with a Kahoot Quiz to check participants’
recall of Day 2 lessons

Dr. Evelie P. Serrano of UPLB providing tips on
creating interactive modules
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Dr. Centeno delivering his lecture on choosing the right
tools and techniques for module creation

Dr. Ronilo Jose D. Flores of UPLB facilitating the
Day 4 energizer with Dr. Centeno
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A workshop participant presenting their accomplished learning plan

A workshop participant presenting their accomplished learning plan
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A workshop participant presenting their accomplished
learning plan

Dr. Buncha sharing his comments during the presentation of
learning plans
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A participant sharing her suggestions during the presentation
of learning plans

A participant offering her insights during the presentation
of learning plans
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Dr. Centeno facilitating the session on packaging the module

Dr. Alexander G. Flor extendling additional insights
on module development
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A participant sharing his comments during the discussion

Dir. Anna Floresca F. Firmalino of UPLB reminding the
project team of the Work Package 2 deliverables
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Closing Program
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Postgraduate Micro-Credentials for Food Security and Climate Change Project
Module Development Training Participants
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Attendance Sheets
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