ANYBNITHNARUUNAURLNIFIAE: NUIINEIRLADAIINNI

NSUANEN: AMSINAAIEAS AWIAINTUNWIINATA

4 o
gL MINUEN1I
a a 4
MATVUAN AMSTNGIMIANT
PNANATAINNIING 15



BROURDTVISIINIARLIS T SoanNoh LOMRINSANSIZLILL 4.0
(Towards Education 4.0)

MsanszUuL 4.0

(Education 4.0)

nsainzuL 3.0

(Education 3.0)

GILSURANISORBIOBONSTNIG

( Innovatlon Producmg)

& msAmszu 2.0
(education 2.0 ALSIURANISORBI0AINS IO q
(Knowledge Producing) i’f\?

nsamsziuan 1.0

(Education 1.0)

msqummsmum’owqmwswm%@@aﬂmﬁlm

(E-Learning) = @

& wm’@utﬁup%umows R \
&2 >

(D/ctatlon of Knowledge)’

0oy AEINgIAIEas qmamsn/uminmﬁy (ru nsnpiAu 2558)

rd () a a a v a a o a v -
FWIU MITHUBIUN ANHYANTINAAUUNALLAZNITIVY: 3J‘Vi11]1/lfﬂﬁf]ﬁ?]ﬂiﬂh1’i?x’i



1auLum: § Education 4.0

¢ N15ANEN

¢ iiioaneenansama 100 1 1wl 2560
¢ Ingamsany Ine

¢ STEM feeg 132 5eudIngan13Anyl lAvs 1t e?

L LU
0%’aém%’g-mﬂ%mwimj...qwawaﬁwmmm%’ﬁugm
¢ 1937U39-10NFUI18IDY (SME): CU Food Innovation Park
# Spn-Off: NgaAveIN1I I
¢ $191-3151: NTAAI9E19 N T UL
¢ v TuazmMsmansaidngaved lan

¢ LAUVBIINIAAAT

auan msueatn AINRAMIHAATUTALAZNTINY: WHIINGIGEADANUNIY



UAUENEAEAT 14+1(1+6+6)
a d A = =
Az INeNAan 13191141 100 1 141 2560



AW LUIUAUINIS (scenario)

ANMZANENANARNS Lﬁ'mmﬂ 100 1 ‘lu 2560

SRAnsNT RN NG Annli

an % A
Aanlneangvanunnieans
Aeaan A

NNW/ARE ARLNALBNTLY

ARANUNITH/ANIANITNTIN

¢ = . NN
UWUENSENAAT 14+1(1+6+6) AN ININTAT (2555-2558) o 1001 ... Tu 2560



NS HAG L DU B

< o a v a o < 1
iugudnanslungiinia dusavienwilu laninsgiuaina

N

H1 mg'mmna

[@3nnanITNuenT B AnLTY iy
~ 11 T 1 1 .
= ANANUIUNAR-B17TAN TN R ® N ENAINY
=
=1 LT . T T T T 1
Y= INHUANARTUIUNTIR/Double degree = °
Y % 11 oA LTl
; [- %4 =
g A LHUNUNLIUIT
v v
el L T L T T 1 o fitToym 14
FAREl/LATDUN RN &
T T T T ) .
NANAUANLITINITANU A.NTARY ONNEEARITTEHN 21
I I I [ [ [
NNt
Ggn  uniiluqaisiaesqyine wpe  undeinlaldanysal

o A P A A
BHUENTAEAT 14+1(1+6+6) AMLINGAEAT (2555-2558) tagnind 1001 ....1u 2560



Aaelman: HIF

ARglaNInsgIuananaauland gy

High Impact Factor (HIF) vs High Social Impact (HSI)

AR

s AURINAYDILFAZANRRT

A /UNIFLNDDITN

T I

A. aziniaglsraunisnigs

L T 1 1T I 111
uﬂ@mm‘wmm

DA, NN/ NAY RU/ Lﬂg@
D.15492]¢

=)

NagiFaLlanedd9An: HSI

mmummsmma‘wimumiﬂ@mu

‘1:!’1Lﬂ?‘@ﬂqﬂ"lﬂﬁllﬂﬁ‘ﬂﬁ‘]_mﬁ%%?qw

o/

WHIA/ANAINNTTH K

® 911117 LA B
0Lmﬂqm/‘im‘qmﬁqwumwﬂﬂ AT

mﬂmu/LLﬂﬂmm

' Gﬁmu/m AN: 5
Oqummmummm §
® Tl g ‘

_________________________________________

AAIAY
O/ ARUNUFIU

a‘ds a o/ 6
O /. N1dterel- QﬂN/ﬁ.Q@ﬂﬂﬁ‘ﬁiEj‘ﬂﬁ]

Sk

NunugaALaeIgii

Ao o oUn P
wae Ui lildanysnd

s a s A a
L!Nuqmﬁﬂ'lﬁﬂi 14+1(l+6+6) AUSINIANTAT (2555-2558) Lllﬁ]i}W'l"l 100 ‘1J 1u 2560



AngAn1gANE LNe




(

Google mﬁﬁﬂmvlfnﬂagﬂué”u@”ul@ﬁluaw‘?jw

NU 604,000 378N
1) A2&4! World Economic Forum (WEF) fasusumsanyiendou nesaiig
2) AnunnnsAnsng 5e8usy 8 lueni@u - uAsean.com
3) AuALAUN1TANE g lunn lanwazanid@e U 2556 - 419N udddsl ...
4) winlaraslanasldlannsandusifnunisAn®aas World Economic ...

5) nzad! World Economic Forum (WEF) 4a8uAUNNIANILE Inadatiqgl ..
6) g08N! WEFSASUALINTANTI 2014-2015 "TNgI"AninIwsn mufiu "ana ..

/) ﬂ'ﬁ‘@ ﬂ@%ﬂﬂﬂ’]ﬁ‘ﬁﬂ‘i&ﬂiﬂﬂiuLQVII@ﬂ ﬁuﬂﬂﬂummm?vmqq ANHNENIT ..

8) ’ﬂﬂ'ﬂ’]ﬁ‘ﬁﬂ‘]ﬂ’ﬂ%ﬂﬁ‘ﬁ/ﬂﬁl@%sﬁﬂu m\l“ﬁﬁ’]@ﬂ

9) 437191317 nsans neiefingen e upnudnlafinfuz? - Pantip

10) Ai.Fan! WEF ARAUALINNSANTI “Ingl” ADUNINAY ANNAL “LUNT-IREALN ...

rd () a a a v a a o a v -
FWIU MITHUBIUN ANHYANTINAAUUNALLAZNITIVY: 1J1’i131/l‘(’l1ﬁf]ﬁ@ﬂ’ﬂh1’ﬂ\‘i


http://www.google.co.th/url?url=http://www.uasean.com/kerobow01/650&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CBMQFjAA&usg=AFQjCNEZxsAQg_BrtBjeFhDWBAMbLDLYxQ
http://www.google.co.th/url?url=http://www.qlf.or.th/Home/Contents/749&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CB4QFjAC&usg=AFQjCNF2Qp7g0DtI2Sja5c8h0lBowp6vwg
http://www.google.co.th/url?url=http://thaipublica.org/2014/10/wef-2557-1/&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CCUQFjAD&usg=AFQjCNFKgkCrqVNjIqzarNwulzjGZ1fYVg
https://www.google.co.th/url?url=https://th-th.facebook.com/notes/pramote-wangsa-ard/%E0%B8%95%E0%B8%B0%E0%B8%A5%E0%B8%B6%E0%B8%87-world-economic-forum-wef-%E0%B8%88%E0%B8%B1%E0%B8%94%E0%B8%AD%E0%B8%B1%E0%B8%99%E0%B8%94%E0%B8%B1%E0%B8%9A%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A8%E0%B8%B6%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B8%B2%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%99-%E0%B9%84%E0%B8%97%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B8%9A%E0%B9%8A%E0%B8%A7%E0%B8%A2/4924868533006&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CCsQFjAE&usg=AFQjCNFA4aBu-FR9nrkUU9VJVNFG-lyOXQ
https://www.google.co.th/url?url=https://blog.eduzones.com/magazine/133608&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CDEQFjAF&usg=AFQjCNEk_DrFRg9EcMnf5c09pYEpAn2Etw
http://www.google.co.th/url?url=http://www.moc.moe.go.th/upload-cms/files/march 57.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CDcQFjAG&usg=AFQjCNE5tcFZ8Mh1nmbGBI_lX2SDt4m4Eg
http://www.google.co.th/url?url=http://www.komchadluek.net/detail/20130903/167328/%E0%B8%AD%E0%B8%B6%E0%B9%89%E0%B8%87!%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A8%E0%B8%B6%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%84%E0%B8%97%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B8%97%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%AD%E0%B8%B2%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%99.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CDwQFjAH&usg=AFQjCNEpcf8HRFvh0Sb-xy-yLa4pt6P_5Q
http://www.google.co.th/url?url=http://pantip.com/topic/31013359&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CEMQFjAI&usg=AFQjCNEEeMsEhxwNkiNea0JMvc8cwTVBng
http://www.google.co.th/url?url=http://www.manager.co.th/QOL/ViewNews.aspx?NewsID=9560000110714&rct=j&frm=1&q=&esrc=s&sa=U&ei=ph33VOvQONGSuQTSgIGwBA&ved=0CEkQFjAJ&usg=AFQjCNHoqfh756hbsx2J7CjoNdL15smzZg
http://www.google.co.th/url?url=http://www.oknation.net/blog/digitalmedia/2008/03/11/entry-3&rct=j&frm=1&q=&esrc=s&sa=U&ei=jSD3VNGTC8HhuQSJu4LIAQ&ved=0CBUQ9QEwAA&usg=AFQjCNHSr9_J4wDL7HDsM1yIqXxm5JtDJg
http://www.google.co.th/url?url=http://www.oknation.net/blog/digitalmedia/2008/03/11/entry-3&rct=j&frm=1&q=&esrc=s&sa=U&ei=jSD3VNGTC8HhuQSJu4LIAQ&ved=0CBUQ9QEwAA&usg=AFQjCNHSr9_J4wDL7HDsM1yIqXxm5JtDJg

1. gﬂ LUL: NNIROWLUUAN UI@%@’J’] lli‘iﬂﬂ%v’ﬁ E;j‘ﬁw’J

oice he: ”d
f\hk( o

rin
Education as @ process of pouring

knowledge into students heads o
;-'fil.é\oeg

tude nts v

.......... W2Se $ Ia

WISE: World Innovation Summit for Educatlon Doha, Qutar November 13-15, 2012

rd () a a a v a a o a v -
FWIU MITHUBIUN ANHYANTINAAUUNALLAZNITIVY: NWTJ‘VI‘c’ﬂﬁflﬁﬂﬂiﬂiJ‘Vn\'i



1. ?JTIJ LUL: NNIRAWLLLAN UI@%@’J’] Ni’%’]ﬂ‘ﬁu’) Ej‘l/‘iv’l

2. 1R MIFOULUL DAL
3. 92UUNNTTANA: NNTFALLAZNNTAALARNTATNIAIINAN

= 095 = aa a a” a
4. ﬂ’]ﬁ‘L?ﬂuslusﬁuLﬁ‘EluLLﬁlﬂ@’msﬁfJ WQ?QIQEIZQ‘HLGN

+ local vs Global knowledge Ormuannsay
QOAnas19459A
Qa519UImNssN

INHAMITHAATUNALALNTIVG: UHIINGIRIADANUNIT

4 o
FNIU ®ITHUBIUD


http://www.google.co.th/url?url=http://www.cityvariety.com/cityjoke-7389.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=ySf3VOuoJc2PuATJ6YKICA&ved=0CCcQ9QEwCQ&usg=AFQjCNGKcw5GBkk8OTUGzNTxwBsbd1IhJA
http://www.google.co.th/url?url=http://www.cityvariety.com/cityjoke-7389.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=ySf3VOuoJc2PuATJ6YKICA&ved=0CCcQ9QEwCQ&usg=AFQjCNGKcw5GBkk8OTUGzNTxwBsbd1IhJA
http://www.google.co.th/url?url=http://www.birdslover.com/forum/view.php?gid=13&id=159153&rct=j&frm=1&q=&esrc=s&sa=U&ei=CSj3VN3kMZeGuASrpYHYBw&ved=0CB8Q9QEwBQ&usg=AFQjCNEyDsRZAGHS-KChvW7b_DbVafGwvA
http://www.google.co.th/url?url=http://www.birdslover.com/forum/view.php?gid=13&id=159153&rct=j&frm=1&q=&esrc=s&sa=U&ei=CSj3VN3kMZeGuASrpYHYBw&ved=0CB8Q9QEwBQ&usg=AFQjCNEyDsRZAGHS-KChvW7b_DbVafGwvA

SR DVTVISY Soaﬂ’vnuu/nqumusﬂumfmswqus m’?’mdswm/mm@

WS: SIS URVOVIHUR0 mqonumsd“ S5 vs WSINONISISYS ( Learning Pyramcd)

« %ONN>oU “Twma@uimmﬂwm% Aol lwimwwuﬂum?mwmu ALY ’EﬁLmﬂmsaummeumfauwLisumn’m”

QP . 508550
23 %05’/\559»/ ;
A2 wsngisgulasu (Retention Rate)
Outside-in Learning y 5% Rouunniss« : Lecture
& J ﬁ?qafnfmufm <j/:] y 10% Gu3vwomminos : Reading
Waoas

20% [nals:vor : Audio Visual
Ansravonts:vou : Demonstration

Inside-out Learning,
a‘f?vunmuon ‘

D’%ﬁ\') 75

& f \ "<C>— ' ) (\Q\/’V

¥ < = 9 '
N
National Training Laboratories, Bethel

vamlag AU=NEIAIAASs WavnsiuHIINgI1ag (nsnniAy 2558 o o . . o . )
T TR RO GRS 210 (Rl 22e) Dale, Edgar, Audio-Visual Methods in Teaching, 3rd Edition, Holt Rinehart, Winston, 1969

rd () a a a v a a o a v -
FWIU MITHUBIUN ANHYANTINAAUUNALLAZNITIVY: lI‘VH'J‘]/IEﬂﬁEJﬁ@ﬂ’JuJ‘Vi?N



Nawn: Jan1sAnsgluuy 4.0

wugsznaunis NA l;l‘l_ltu‘mm
°lm@n%mmmmﬁwmmum LW NNNBENITA M- ﬂ'ﬁﬂ ,{]‘U bl
Ll L°1|']dlq ﬁ’iﬂ@‘m PNIIN

umﬂgummm@mw’lunmw (it
F1EIMINIULSUIT AANITF) ... WASATN
T UANLLLAIUAIUITUAS WAIIIY

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————

- daduneandwluidwsutnugsanendans |
- anunIngduguinuinnasy (Innovator) Lazlan1a4§9na (Entrepreneur) |

__________________________________________________________________________________________________________________

< A Y Aa ]
WU UNINIZas 1IN an il
ABMZ< 1030 A
lumsae NN ay

auanl msnuenia INnAMIHAALUAALAZNTIVY: UUIINGITEADAINT IS



: MUTIFoUIVUHY 0 11?
NTUAN R
! 9 v 9 1 o YA
0 g‘dsmn: 218 ToUVYANNIRTDU FHIHITOL
é’ Iy} 1 v A Iy 1
Q 1iterin: DALY (Galan) YN 1N NNDE
O msgew/msdana: Jaaud Jamsvisinol

Taladanug

Q =% U
U NAIWNIY A1ad 3
A o e A ROURWLUU
AARINNRIIA AAUANNIDU o X
RINNITA wannNIay

IR NUIANTIV

N A~
AXLAAUW LA EI bILThe 2

d Ly, Aa A Y i o ' < &
Qﬁx‘]ﬂﬂ%%ﬂﬂ%ﬁ@]ﬂdz&l’]ﬂ cVnﬂ“;]@’]JLlazllﬂﬂlﬂaﬂuﬂgn\llﬂuﬂﬂ
A 35 usL L |

: A ¢ a
Olvannznannis (Concept) 5 f. HW. IVI1FM NIUY

= a A i o 9 i
Ynuandpa Souruie Im - Turve “@IauveIaeu (HUUMENBANINNG)”
Oldiianfiwia an (Debate !1) : u @l

194 309 DIMITUNINAG ABULINGIPNTAS JH
WHN 26 AUAWUT 2557 111 13.00-16.00 U.

__________________________________________________________________________________

*a111%nae PPT L AalanIuUIIENENIL e
AmINIMEas I

J Y a a a Y a a o a @ v
FNIU ®ITHUBIUD ANHYANTINAAUUNALLAZNITIVY: 3J‘Vi1’)‘1/lfﬂﬁﬂﬁﬂﬂ’)1ﬂ1’if]\1



STEM Aaals? drauningfn1sAnEItAa3Iusa?




A
STEM fi9az15?

QOmnatiu: ety STEM

O 1AIUIMNLNANART 03@?551:@
OINUTAN: TANID TANLIN TANYID ®N1FNINTINLHI
®Z1AN OTOP

o

auanl msnuenia INnAMIHAALUAALAZNTIVY: UUIINGITEADAINT IS



A
STEM fi9az15?

ANRIATY 3 AN
Oysnuanng
Olnésin

Quaatiumnala wazsise s lamills

auan msueatn INgAMIHAATMIRALAZNTIT0: UNIINGIAIADAINH IS



(S+T+E+M) (In&sia) (waatimnata/ldss Temitlé
e Orsudug
ro "o o
g ol Ouasilien
o = % O1l.1an
YING | Inas | 2 Odim
- (S+T+E+M) | — 2T Ou
AYN+ASNATTA c| |5, |
& A Oualans
& [5
, e Ou.fiu
YAa: Output AMUNITANEN B9 STEM Aa % Oariina

®5:ALANN: 1NAT19NN9ALsENELazINTUANA A
O5EAUFN: YA NUTANTIN N9 ld s lead

rd () a a a v a a o a v -
FUIU HITHUDIUD ANHYANTINAAUUNALLAZNITIVY: MﬂWJTIEJWﬁEJﬁE]ﬂ’N?J‘Vi'N



STEM ﬁ‘UﬂTiﬁﬂ‘]sﬂ MslsenovomNLaENITIY

. qpilsznne/
(S+T+E+|\/|) ------------------- R R ala 200 Vi V1 g >,
2371913994914
- msdsznauadn |
P OTOP/
(S+T+E+M) - TN/ AN NAN TN - >
‘* T b AT Rk G
**L‘ﬂuLWNN@ﬂ"] OTOP
__________________ /1N 1--> 5 ﬂWQﬂQEIQV]EIWﬂW@L‘]?
M53AE | o e
S - e me ansiina/
(S+T+E+M)  --——--- Tang Frontier/YdndQa8L i3 m1ey---------- > 4 o .
ARRIY

**Inter-discipline

auanl msnuenia INgAMIHAATMIRALAZNTIT0: UNIINGIAIADAINH IS



v
o

Ui Iug Uizl 2 499.. . .STEM aziia ludaNm 2 ...

9% 1) A519ANENUTIU

maumieuling Insgaeuliianie Concept*

1% o & A o Ny al ° =9 % v a a v [%
*‘Vi@ﬂﬂ"]?‘wﬁ‘@LH@WW]LWENWEV]NLﬁ‘f;lu’&’]ll"‘l?ﬂuﬁvl,ﬂﬁﬂ‘l:}']/ﬂuﬂ')"lLWNLﬂNﬂ’)ﬂﬁluL’ﬂﬂ‘lﬂ

a

29N 2) ASWINBE: A79UsTUAIA 1A 1TaUAUINIg guIKUdaNTIH

¢ 1P NNNYTUINNINANEATT —->Hina iU an (Debate)**
¢ ndaiReass (NMamaaay/niinlasanu)
0?'ﬁfam@u/mﬁmm/ma‘muﬁmLﬁfaﬂﬁm‘mmqmwmaﬁﬁm

=n19ansendeliauiaaiuuazaniuenaiss axinliiiatayn NarNNAna3194994 ARUANNSAL (W N1TUaNNIaLl
mﬂmﬁmwumﬂumw 1 sl f««]”ﬂmmﬁummw'aifu) z

'Zma vinvi la laile
Tae 8 lai S udaia

'meﬂ vi7h [y
13 leviansasniaiu

INHAMITHAATUNALALNTIVG: UHIINGIRIADANUNIT



LUINIINISNEIUINIRIAY... LAgl INU.

Technology Innovation ~ Innovation Knowledge
Oriented Entrepreneur « L?/ Entrepreneur Oriented
\S /
PPP | _ N
Tnnovation Joint L?/ Innovation & Productivity
Workforce R&D by Private Sector

Career Path

Entrepreneur «
Workforce

Workforce

L!‘/ Research

Productivity ‘ Student
Workforce L:‘/ Teacher
Teacher School
TC: Technology Commercialization
UIL: University Industrial Linkage TM: Talent Mobility
TU: Technology University RU: Research University

WIL: Work-integrated Learning STEM: Science, Tech., Engineering and Math.



298 L UARNITTEHIAUN




v a Jd 4
samdenuenyuselvay: gANDIVBINNMTATNUFIY

- CU-CP OMICS Center

OMICS? "
Na‘No'?_E =

T =
: i

M

1) ’J‘VIEI ﬂWﬂﬂ@ﬂ’]Nﬂ’]u 'J‘Q‘EIL%Qﬂﬂﬂﬂ’ﬂﬁlﬂ’]‘lﬁﬂ?iﬂﬂlﬂ’]ﬁﬂﬂm
€ Betagro- Connect@CU ‘uu‘wuw 300 MTU. ‘ﬂu 11 mmswwmmuﬁ
¢ CP@CU: ‘LI‘LAW‘WV] 200 [51’3‘34 ‘Im 12 mmﬁ‘mmmmm

® TrueLab@CU: LU 500 e, Fu 1 21ATUOL ( (livinsaym)
¢ Va3l JiRn1sIeuasNAgaUaINNg: FU 16 1ANTNNINN]) (TSO 17025)
¢ ﬁuﬂﬂ@vmuqmwmqmmmmum‘?z\lmﬂuhﬂi”m A el

‘ﬁu 11 mmﬁ‘a\lmqmqmuﬂ Tml Nagaoka University of Technology)

4 Y a a a Y a a o a v v
FNIU ®ITHUBIUD ANHYANTINAAUUNALLAZNITIVY: 3J‘Vi1’)‘1/lfﬂﬁﬂﬁﬂﬂ’)1ﬂ1’if]\1



CU-TUM Molecular Sensory Science

ﬁ‘L!EI')‘VIEI’]ﬁ']'N ﬂﬁ‘ﬂﬁ““ﬂ’]ﬂﬂ&mﬂl“ﬁﬁi&l bana

....... AMNTRILAZAT1 Flavor Profile vasgnsTinlifanau-saluavnsnaduind ) uaziiasiu (duland 91 nau ua v
A L), AARINUIUMAINNA. ... AuuadanisacuAN(luiiaanie/lunniu).. iienanenmneTenN liuANF LA HAN981M1 HNALY

24A9T) (Product Differentiation & Product Consistency)... CU: Chulalongkorn Univ.
TUM: Technical Univ. of Munich

A4S Flavor Profile o NI19AILUAN N1SAUAN
= & n'nl Y a LUAINHNN al
LASRYAN AN LUNAU/TH (wmm'a) (NNSHABR)
PINET (B o L 0, O Food .G Smart
=\ v . .
NAW/SAAIN | "9 4, b,c, ... |4 pia¥ il €= Processing Farming
t Omum{au” 4 4 213311AN L ST IEN ¢ msilan
. O ANALRITETEY o rgnsilgendinLiien o g eaneniug
mamnInias esu1jlat GC-MS o pgagtlgananeTiin o517 19aN"91l99 eanwaNIAie
receptors enoanaulationms o Andusruinatly ®AALNNTLAN ®aENAALIAEN
Tutln/ayn NLATALATIZY : 0 3mafusnmn
t & aa.msldlszTaaviau L 08 miﬂdggqiﬁu & N5vaea
Omuﬂmﬂaumﬂmhmmwm ®11599a13% inAw/ o dneuE
emfa‘dq/%“uﬁmm'lm mqa‘mﬁwmmmu saluuALlga 041NN
ansgeuLleedn Omﬁﬂuﬂ@u a‘mluLy@ TEURCIIN 913113
. 4N19ALANNITALIATLFNEN BT A
azlsdall ..

.AvuAanAans=al Flavor Profile (L:nu m:*”lﬂm\mm?mnﬂnzvu 74 I AwEN) 189899179 gl m@susm?mmmﬁm(m'lu |
uazsinaLle wiA) Inemvua bisaeldiazeai/sy (o 39 91 azlaf) antlse A lnenying...

UL UNLN LT D ; ;
A N1AYARIUNIIN B/IC N D 21119/AN
= = -
E ﬁ%/Wf]ﬂH/@@ﬁ]']“’/’Wl NUA F @l G unwns

auan msueatn AINRAMIHAATUTALAZNTINY: WHIINGIGEADANUNIY



THE HUMAN

Bacteria, fungi, and viruses outnumber human cells in the body
by a factor of 10 to one. The microbes synthesize key

nutrients, fend off pathogens and impact everything
from weight gain to perhaps even brain
development. The Human Microbiome

Project is doing a census of the microbes in the
and sequencing the genomes of many.
The total body count is not in but it's

believed over 1,000 different

species live in and on the body.

include:

0 Streptococcus viridans
I Neisseria sicca
I Candida albicans
0 Streptococcus salivarius

in the include; ==

1 Helicobacter pylori

0 Streptococcus thermophilus

in the skin include:

OMICS Center R\ | .
\I"‘

I Corynebacterium jeikeium
0 Trichosporon
0 Staphylococcus haemolyticus

in the include; ==

¥ Lactobacillus casei

B Lactobacillus reuteri

¥ Lactobacillus gasseri

in the
include:

I Escherichia coli
I Bacteroides fragilis
0 Bacteroides thetaiotaomicron

I Ureaplasma parvum

¥ Lactobacillus rhamnosus
0 Clostridium difficile ‘

I Corynebacterium aurimucosum

SOURCES: NATIONAL INSTITUTES OF HEALTH, SCIENTIFIC AMERICAN; HUMAN MICROBIOME PROJECT Dean Tweed « POSTMEDIA NEWS / IMAGE: Fotolia
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Center of Excellence in
Food Processing Pilot Plant

National Primate
Research Center
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Center of Pilot

Scale Biopolymer
Production

Packaging

Research and

Design Unit
Center of Fuels and

Energy from Biomass
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Equipments costs 350 million baht.
Area inside building 3,500 sg.m.
Area outside building 2,000 sg.m
Equipments list:
- Plastics pyrolysis (1,00 liters oil/day)
- Biomass pyrolysis (500 liter bio-oil/day )
- FT and Methanol Synthesis ( 100 liter diesel/day and 40 liter MeoH /day)
- Gasification and power station ( 2.5 tons eucalyptus loading/day)
- Front end for separation municipal waste or preparation raw material
- Biogas fermentation (10 tons loading/day)
- Ethanol fermentation (40 liter EtOH /day)
- Fractionating tower ( 2,000 liter/day)
- Fluidized bed dryer ( 50 tons/day)
- Activated carbon & charcoal brigquette production plant (1 tons each/day)
- Engine test station

Working group
10 Prof. 12 Researchers, 15 Workers
40 MS. and 6 Ph.D. students

rd (9] a a a v a a W a v 4
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Research project supported by
On waste plastic pyrolysis
Akasit Automation Technology Company Ltd
NYOB Company Ltd
JICA
Eastern Consulting 1992 Company
On Activated carbon production
Saha Pathanapibul Company Ltd.
Shai-yo AA

On FT and Methanol synthesis
.Northern Energy Company Limited
Saha Pathanapibul Company Ltd.
Shai-yo AA
On _Gasification for Power plant
EGAT, PTT, Eastern Consulting 1992 Company Ltd.
Shai-yo AA
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MPA: University of Stuttgart
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b ¥ Scope of Activities

Modern Materials Testing .
m Experiment

| ] { |
Macrosco- Nano-/ micros- i
pical - w Specimen | Component

Optimisation Safe, reliable
design operation/service

® 331748l (+mem) 74% ANNAAFINNTIH
(Manuetlay 23 &1uals)

@ LA T TUUADTL. @mmuﬂﬁmum (81NN97 1000
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Bio-Based: A1281991n BASF Mituinznulszinalng

Biobased monomers and polymers from
renewable resources (selected)

Feedstock Biobased Monomers Polymers
| Ethanol 2 Ethylene | IR EE
-~ -~ 7T =~ ~
( Cellulose | Lactic acid = o1 Polylactic acid
g .
~ = _l_ - Lactide
Succinic acid =2
Glucose -| Butanediol »{ Polybutylene succinat (PBS) |
- -~ 7T TS ~
( | Starch I ,1 '*I 1,3-Propanediol Polytrimethylene terephthalate (PTT)
Fatty acids .
from plant » | Polyhydroxyalkanoates (PHA) |
Dicarboxylic acids

Yellow = Biobased monomer

Biobased (non-biodegradable)

Biodegradable and biobased polymers
o

L .

oils ‘

(e.g azelaic acid) Red

Blue

4 o a a a v A a o a @ @
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Bio-Based: fiaagingann BASF Munnznulszindlng (2)

Polyethylene Polylactic acid
= 2T0kg =700 kg

Ethylene

= 270kg \

Ethanol

= 500kg
200 kt ‘ ’ =000 kg

Succinic acid ‘1000 kg ‘ Polyhydroxybutyrate -
= 350kg | =20kt |

= 1000 kg
1,4-Butanediol ‘ ‘ Biochemical step (fermentation)
‘ Classical chemical step

=500 kg =750kg . l
Announced capacity (estimate)

> =
=700kg =8kt | Existing capacity (estimate)

auanl msnuenta INnAMIHAALUAALAZNTIVY: UUIINGITEADAINT IS

Lactide
=700 kg

Lactic acid
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A1sdu ES = 0.29

ANuFuWusITEnIvasAuAsed ES = 0.72

Asaidsraluviavdauy ES = 0.82

"n3ausgauiutad ES = 0.55
AUNAUDIWAILIEU ES =

AANANI5IAE John

: AsaaANAYIR ES = 0.40 .
Hattie



msmguﬁaummqmmns
(Mobility)

TnsnAs

(Television)

N19ENTULTEIU

(Retention)

ulanan1sannIsEIEANIS

(Welfare Policies)

FUNLANIANASAY

(Summer Vacation)

NNSLFEUNITAAUAINAMNEINITOURIUNLFEY LAEUNY

=~ I s
NI1gLTEUNITADULLLLU ﬂgl,ﬂugluamma
(Open vs Traditional)

nslsLAan ATLIANNISIFEUSTRIAULDY

(Student control over learning)

=l

NRITAUARETEALT /ALK TEU

(Multi-grade/age classes)

NNNURIUNANE LUNUIINERE

(College halls of residence)




nsdauM el tuANUNIgIaIAILazI an1sun b lE
(Whole Language)

Tdsunsuwmuinisizauiiiunmssuinisinaauluiresienie

(Perceptual-Motor Programs)

dszaunisailunangnsuanisasau

(Out of School curricula experience)

nsAnsNelng

(Distance Education)

ANNZTRIAg lUTda M aTEiaau

(Teacher subject matter knowledge)

Tnguins
(Diet)

LWA
(Gender)

ﬂ”l‘i"‘i’ﬂﬂ'éﬂ [2F | ﬂ')"lNﬂﬂN']‘iﬂVl’Nﬂ']‘iﬁﬂﬂq
(Ability Grouping)

nsANHURIAG

(Teacher education)

nslAdsnenlnedunisliniadla
(Mentoring)




Tidsunsunisdaunisidanilslan

(Sentence Combining program)

nmsldfamnilugrulunsiGeus

(Problem based learning)

TsuNsNNISLITAUNISHAUNTLING

(Home-school programs)

n1saANaN luTUFEY
(Within class grouping)

AMNINATAUDS Ag

(Teacher immediacy)

Tdsunsuiasuuangms

(Extra-curricula programs)

TAS9IR519URIASALAS

(Family structure)

= 1 a [~
ﬂﬁiLﬁﬂUNﬁu’ﬂuLﬂ’ﬂ%Luﬂ
(Web based learning)

@ a @ o ' = ' I
nmsdauttluny - tlugduuuniingunnndt 1 aulNadanusau

(Co-Team teaching)
m'a‘ﬁﬂuéuuuﬁﬂﬁuiu

(Learning hierarchies)
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UARNNIN

(Personality)

NSFEUNMTAAUMNANNOUATRIL FaY

(Aptitude/treatment interactions)

Tsqidauaassninisusunsulaunaasnaddss

£y
(Charter Schools)

AUNAARITULTEY

(Class size)

nsifisunisaaulnasin

(Comprehensive Teaching Reform)

nssaulaeldlanviAyinge

(Visual/Audio-visual methods)

N53EUNITAAUTIULAAR

(Individualized instruction)

Ts9i3auAaun
(Religious Schools)

(=3 1
AnNtaulag (nMsunLAaL)

(lliness (Lack of)

n15L3uU

(Finances)

ES

0.19

0.19

0.21

0.22

0.23

0.23

0.23



TsaFaunmanasau

(Summer school)

agaulnaldunizaunuullsunsy

(Programmed instruction)

TUsunsuNLARADIINENAE

(Special College Programs)

NNSLTEUULULILTTY Uy ﬂ']’i‘lz‘ﬁluﬁl'\&lLﬂ'lﬂ%d"lﬁl"ll’ﬂ\‘iﬁluvﬂ\'i

(Competitive vs. individualistic learning)

TisunsumsAN NN LAMETTNATHETTH

(Values/Moral Education Programs)

NSl ELATRIAALA

(Use of calculators)

NS IAANT L UZ LN NUNISN AR L

(Teaching test taking & coaching)

[ % =] 1 1 © a [~
ﬂ"l?qﬂﬂ'\‘i‘Lﬁ'ﬂ‘Nﬂ'\?‘NﬂuLL‘UHG‘Elu‘i"lu (QSMQﬁQLﬂﬂWLﬁHLLﬂzLﬂﬂ
nm)
(Mainstreaming)

NMSUIANNTHLNUANRIVFDLINTWUE

(Desegregation)

Tisnsun1saanNNIaINIY NISHAUARILDNITN DL

(Exercise/Relaxation programs)

ES
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g liE ety

(Home visiting)

N1511U

(Homework)

NNFAANQNANNANNEINITOUDIANNNNTAITTA

(Ability grouping for gifted students)

NSARULLULATINU

(Inquiry based teaching)

Usz@NsnI N9 Ag

(Teacher effects)
ChLYal
(Ethnicity)

gﬂuuumeaammuqﬂﬂ'ﬂ

(Inductive teaching)

taaulaan1sldan1UNITIAIA DY

(Simulations)

ANANAR
(Drugs)

NNSAANHANTINNANIU

(Decreasing disruptive behavior)

0.29
0.29
0.30
0.31
0.32
0.32
0.33
0.33
0.33

0.34




ﬂ')'\NELL@%Nﬂﬂlﬂﬂﬂ'\i‘ﬂﬂﬂﬂu 0.34 I
(Frequent/Effects of testing) :

ANMNARRSI9ATIA
(Creativity)

uangnsAalAans

(Drama/Arts Programs)

N5 IARNRANUNITANY
0.36

0.36

036 |

0.37

0.37

174 a g 1
ﬂ’\‘ﬂﬁﬂ’ﬂ“W’)Lﬁl’ﬂi‘ﬁ’)ﬂﬂﬂu
0.37

naldlunsBau
0.3%

(Exposure to Reading)

AUARNNARAIAANRATLAZINA AR RS

(Attitude to Mathematics/Science)

Ha1U9EN151s95e

(Principals/School leaders)

ué’ngmammm

(Bilingual Programs)
’ﬂqﬂﬂiiﬁLﬂ?Nﬂluﬂﬂ?fﬁ“ﬂuﬂ']?ﬂ'ﬂu
(Adjunct aids)

(Computer assisted instruction)

(Time on Task)

ANHANNTIAE John Hattie: Visible Le



0.38

0.39

NSWAIUIANENINUDILAAS LUBIANS
(Career Interventions)

MaLNANAT

(Enrichment)

uﬁ'ngmtmugemﬁms

(Integrated Curricula Programs)

NISAAAIMNIANNGIR
040 1

(Reducing anxiety)

UANGATNISLFEUSIN HENNAIAN 0.40 t

(Social Skills programs)

A INYUVANR S

(Science)

N19AANISTITAUSUULTIBNUTEY 0.41 t

(Cooperative learning)

Behavioural organisers/Adjunct questions (.41

TiusunsuaminA1amS

(Mathematics programs)

ANHANNTIAE John Hattie: Visible Le



NIUNWWIIAY Fananeda sanuiyananndnauaaily

(Self-concept)

YUNAUDILSILTEIU

(School size)

ANTNATAIRY

(Expectations)

NSLALUNANGAT

(Writing Programs)
F’!ﬂal.ﬂ'\‘W‘llﬂ\‘] N1948au

(Quality of Teaching)
% N % o (% [~ 1 v a
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ANIB/N1THANNINLTWENLTN/N1TNRIUSIN 0.48 t

0.49

0.50

0.50

(Concentration/Persistence/Engagement)

NNSLEEUNQNLAN
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(Classroom management)
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(Cooperative vs Competitive learning)
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(Mastery learning)
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(Comprehension programs)
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(Phonics instruction)
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(Professional development)
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(Prior achievement)

NAYNENITAANITALANITLFLUAILAULA

(Meta-cognitive strategies)
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(Feedback)
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(Reciprocal Teaching)
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(Teacher Clarity)
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(Comprehensive intervention for learning disabled students)
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(Classroom Behavioural)
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(Acceleration)
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(Micro Teaching)
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(Providing formative evaluation)
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