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o & cidl a2 o A a v o @)
2einANEIEUTN 1 9 ne1ensdiaeu uardniansanaeiaiuinT iy
LY (v o [~
2.5 LLNuﬂ’l‘i‘Suuﬂﬁﬂ‘lﬂ’lLL@Z%N"IL%@ﬂ’I‘SﬁﬂE’TT%‘SZEIZ 5%

HnnsAne
FTRIREAFNEN

2562 2563 2564 2565 2566
F407 1 25 25 25 25 25
H.407 2 _ 25 25 25 25
H.407 3 _ _ 25 25 25
H.407 4 _ _ _ 25 25
99N 25 50 75 100 100
AT RIS INTISANET - - - 25 25
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2.6 SUUSETHIHATHILNY

1. snemdiagasuiszanmninsansziame 3 U Tnaduunsnaandennnuiadiants

LAHBAILIL SN
Tsuilseno
2562 2563 2564
LAHITH
sudsednee | sudsznee | sudsenam | sudszanes | sudszaaoe | sudszano
N [usals WpinRn Qusals v [usels
NN9ELUNTEDN 53,524,485 26,642,300 56,200,700 27,974,400 59,801,300 | 28,934,600
398 340,000 2,760,000 340,000 2,760,000 340,000 2,760,000
U3N931NITUARIAN - 810,000 - 810,000 - 810,000
N9ANAUT ALY TMUGTH - - - - - -
uarRauanden
Nﬁuﬂléu"i“ﬁﬁﬂﬁi 29,186,500 31,038,000 30,645,800 32,589,900 31,271,400 | 33,895,000
UINNTHATINYIREY 25,380,600 17,997,200 26,649,600 18,897,000 27,164,000 19,246,000
YIUINITYNTLALAUNIN 30,000,000 - - - - -
n1fnEILAzNIsEEUsARen
bipl]
FIH 138,431,585 | 79,247,500 113,836,100 83,031,300 118,576,700 | 85,645,600
squﬁ'ﬂéu 217,679,085 196,867,400 204,222,300

2) Anl¥Iasana

UYgzu1unig 290,320 U

2.7 SEUUNISANYT
V] uuusdiBess

O wurslnasiudefesfiniifiuman

O wurslnariudaunsniniazidesiudanan

O wounslnanedidnnsefindidudendn (E-learning)

D LLUUVI'W\?Tﬂ@VI’N’EHW]@’%Lu@
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2.8 nsifieulauniiain nszusrdrnaznisamziiendauiinnnnidnenas(@f)
a A a o GE I A o ‘L‘ [ | a A
1) NFLUIMATITININANY 1AL (MNITRINTUI5U DK 9xfpailungsUIwdg g
cgl ! o/ s o/ = = v A o/ =Y ,dl i % v o/
Luﬂmﬂﬂﬁmmummﬂmﬁfammqaffﬂ@mmﬂuﬂ‘a‘zuquqmwm’]wuquTuTﬂwﬂ‘mmnqm
a a [ % 1 ~ { 1 £
AN HATAYIEN A N e aTungsunts s lemidanis @ auaesinfnen
wardas (FsuaNTivrauaInaAneifiaadas
2) Wyangnas e ey RNl aNNTEUMATT S1HIIaERn ANAUTWIEY
AT UIATTINANHB S UNIAINNATAIVENA8 T TagAnNfinrausasAeiifaates veiiane
fpafinsfiansnlsudingsruuaniuiumndariedusmnanende@ee sl dndasnisfinen

TLAUUIY YT W.A. 2561
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3. NANFATUATETIIITERNDY
3.1 nangns
3.1.1 AMUIUNUIBTAR SINARDANANGAS
3.1.2 Tﬂiw’éqwﬁngm
(1) vuandgRnEYIa
1.1 ﬂ@jm’fimmmm:ﬂﬁﬁ@mi
1.2 NFNITNYBYANRATUAZAIANF AT
1.3 AFNATNAINYIFFATUAATIAFATIERS

1.4 nguArINN5EEUIHUAINTIN

(2) RNIATANRNTE
2.1 33 unu (AxBnAg)
2.1.1 A nuNAy
2.1.2 A WnuLAaan
2.2 A%en
2.2.1 A mednaiian
1) AFu
2) Agaan
2.2.2 AUINITRNAUTELDN

a o o

1) AY9AL
2) AABN
2.3 A9 (613)

(3) NNINITNADNLHS

Tusiaandn

Tusiaandn
Tutiasndn

Tutiasndn
Totiasingn
Totiasindn

Totiasingn
Trtiasindn

Tutiasndn
Tutiasndn
Tsiaandn

144 wdagfin

30 wuagfin
12 Nsfin
9 ynafin
RCHR
3 Mdnufin

108 wuaafin
39 MR
37 Mydnufia

2 WHnefim

69 MHsfe
54 ydaafia
38 yuaufif
16 wHafia
15 wdasfin
6 Nuaufin

9 mnufin

15 wdnsfin
6 uufif
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3.1.3 N9rUINIU
(1) AnasRTIRNERAT Tidasndn
General Education
1.1 ﬂ@juﬁmmﬂmaxmsﬁ'@ms
Language and Communication
001101  «.8. 101 ﬂ“‘lﬂzﬂ’]ﬁ@ﬂi‘[‘]ﬂﬁuﬁ"lu 1
ENGL 101  Fundamental English 1
001102  «.@. 102 mmé’mqwﬁugm 2
ENGL 102  Fundamental English 2
001201  ®.8.201  n1eauBsATIsilasn19lsued WU AV Ena
ENGL 201  Critical Reading and Effective Writing
050100  ®.f%1. 100  nN5l¥n1E1ng
HUGE 100  Usage of the Thai Language
1.2 NENATINHHLARATURLTIANATHAS Tidasndn

Humanities and Social Sciences
063201 fl.ad. 201  naBeuinmlangniseludeas

EDCI 201 Learning through Social Phenomenon

WRENEeU 2 NTzUINIrIeINNTTUIMATIsa (15

Select 2 courses from the followings:
011269  .U5.269  USweyuesugianaties

PHIL 269 Philosophy of Sufficiency Economy

013110  ¥.99. 110 &g nuginUszandu
PSY 110 Psychology and Daily Life
050106  H.Fv. 106 ﬁﬂﬂuwiqmﬂﬂuuwﬂﬁﬁ@mm

HUGE 106 Humanistic Arts
127100  5.4@ 100 AatesluEanUszanau

GOV 100 Politics in Everyday Life

176100 wem. 100  ngnsnauazlanadielm
LAGE 100 Law and Modern World
702101 us.ne. 101 n15ulERndsyanTu
FINA 101 Finance for Daily Life
703103 U8.N4. 103 m‘aLﬂu@m:ﬂ@um‘amzqﬁﬁ@L‘ﬁ”mé”m

MGMT 103 Introduction to Entrepreneurship and Business

30 AUILAF

30 Credits

12 AULAR

12 Credits
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

9 KUY

9 Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



851103

aN. 103
MC 103

16

FnuardANHIAe
Life and Society Through Media

1.3 mjuﬁ%ﬁwmmam%mxmﬁmmﬂm%

201100

203100

204100

206109

211100

362211

462130

571111

Science and Mathematics

IABNIINNTzUIMATsIsia [T

Select from the followings

1.97. 100
SC 100
q.AH. 100
CHEM 100
q.AN. 100
CS 100

2.A04.109
MATH 109
q.2m. 100
BCT 100

N.89. 211
CONS 211
n.un. 130
PHPC 130
Wel.FN. 111

NGGE 111

ANYIANEATYTUINT

Integrated Science

it ludAnLszan g

Chemistry in Everyday Life
walulagansaumeuayiinasia i
Information Technology and Modern Life

poiarmansulaniiaqii

Mathematics in Today’s World

A - mafiEaefintuarnatasiilen

Eating Well : Better Living and Disease Prevention
nAnINTERENENINEINTsTINTRUAT RN
Principles of Conservation

e lEARUIYITU

Medications in Every Life

NISAMBIININEUAZNITAAFSNNTTA

Critical Thinking and Creative Thinking

1.4 mg'u%mmsf%ﬂuléshuﬁ@ﬂssu

057131

057132

057133

Learning through Activities

WanN@Eeu 1 NTeUIHirIeInnNgzulWisIsie (1

Select 1 course from the followings

fl.a. 131
EDPE 131
fl.a. 132
EDPE 132
f.8. 133
EDPE 133

N199BNANAINLURTFINTN
Exercise and Health

Tl luAnainusy
Happy Life in Camping
ﬁuwmmﬁlﬁ@@mmw%ﬁm

Recreation for Quality of Life

3(3-0-6)

6 NUIAH

6 Credits

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3 wugfan

3 Credits

2(2-0-4)

2(2-0-4)

2(2-0-4)
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LATABNEUNAN 1 NTrUIHArIeINNTzUILAYIse (15

And select 1 course from the followings

099101  f.AN. 101 m‘jﬁﬁuﬁﬁi’mﬁ@ﬂﬁm 1
EDGE 101  Learning Through Activities 1

099102  f.AV. 102 m‘jﬁﬁuﬁﬁi’mﬁ@ﬂﬁm 2
EDGE 102  Learning Through Activities 2

099103  fL.FY. 103 N1FEEUIHINAINTTN 3

EDGE 103 Learning Through Activities 3

(2) NUIAFLURNIL
Field of Specialization
2.1 3runu (FuAnag)
Core Courses
2.1.1 A MARUIAY

Required Core Courses

100109 f.%. 109 wuusgnepaaiiuagiuinaEen
gl
EDPF 109 Model of Teacherness for Modern Classroom
100110 #1.%. 110 TanAdmifunisfnetiaanuy
walfloetuiAe
EDPF 110 Globalization and Education for Smart Citizenship
100111 P, 111 NANGATUATNITIANTEEUS
una vl
EDPF 111 Curriculum and Learning Management

in Modern Trends
100112 Ao 112 AeAveud
HARAIA
EDPF 112
in Digital Era
100191 f.%. 191

EDPF 191

FRINYWNDNTAIUL

[ ]
Tusinandn
a minimum of
[ 1
Tusiaandn

a minimum of

Psychology for Student Development

nsUfiRnnsaenlusamfine 1

Teaching Profession Practicum in School 1

1(0-3-1)

1(0-3-1)

1(0-3-1)

108 wHIgAA

108 Credits

39 e

39 Credits

37 wuHufin

37 Credits

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

1(0-3-0)



100228

100229

100230

100231

100291

100315

100316

100317

100391

100404

100491

fl.%. 228
EDPF 228

F.9. 229

EDPF 229

f.%. 230

EDPF 230

F.%. 231

EDPF 231
F.9%. 291
EDPF 291
Fl.Y. 315

EDPF 315
fl.Y. 316

EDPF 316

fl.y. 317
EDPF 317
f.%. 391
EDPF 391
#.%. 404
EDPF 404
F.9. 491
EDPF 491

18

NEUNBN1TREEITAMTUATYARAYIA

Communicative Language for Teachers

In Digital Era

!
aa o A

ué’mﬂ‘s‘mLL@:L‘VIﬂTﬂ@ﬁﬂ@W@LWﬂmiL‘%ﬁu?ﬂﬂ
s
Innovation and Digital Technology for Learning

In Modern Era
N139ALATUIHRUNANTT 58S

e nad
Learning Measurement and Evaluation in
Modern Trends
N19UsEANAMAINATANELNE

[ a
AITHLT LR A

Educational Quality Assurance for Excellence

nsUfrRnsaenluaamfne 2

Teaching Profession Practicum in School 2
WIRUBITNANEITUNITIANTSANEN

UUGIUYHAU

Multicultural Education and Community-Based Education
maAnEnRFRe RSN AN Een i
AuFaInsaTuRies

Special Education for Enhancing Potentials of Students
with Special Needs

ANTANANELNITRBNILLTANA

Microteaching Skills Practice
mﬁﬂg’jﬁﬁm‘smﬁuﬂmuﬁﬂm 3

Teaching Profession Practicum in School 3
MeATRENAIA DN Fe

Research for Learners’ Quality Development
nsUfiRnnsaenluaamfine 4

Teaching Profession Practicum in School 4

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

1(0-3-0)

2(1-2-3)

2(1-2-3)

3(2-3-5)

4(0-12-0)

2(1-2-3)

6(0-18-0)
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2.1.2 3N ULABN Tisiasndn 2 AUILAF

Elective Core Courses a minimum of 2 Credits
Aenannszunddzsie (Ui
Select from the followings:
100214 pl.. 214 A199ANTEEUSHIUNNTUN TR 2(1-2-3)
EDPF 214 Active Learning Management
100216 .. 216 N19BEUNINEUADADUAWEIAIH 2(1-2-3)
UANFITNTZNINLYAAR

EDPF 216 Differentiated Instruction

100217 A%.217  gnsEuweieniadeg 2(1-2-3)
EDPF 217 Information for Learning
100220 P 220 maysnnmMsRalBeasnensaniu 2(1-2-3)
A3ANEI

EDPF 220 Creative Art Integration in Education
100222 e 222 lanAnuiienisdensnaondin 2(2-0-4)

EDPF 222 Global Education for Lifelong Learning

100232 ALY 232 NQVEIEEImMSUATENAS 2(2-0-4)
EDPF 232 Laws for Teaching Profession
100233 . 235 aufnAnuiean weugie donn uas 2(1-2-3)
Aouandon

EDPF 233 STEM Education for Life, Economy,

Society and Environment

2.2 3ruan Tidaanda 69 MuEfin
Major a minimum of 69 Credits
Fpainsruadnazs 300 aulUliseandn 36 witAnuas s e
ATTUIAENSTAL 400 (Hfiaandn 18 wiasfin
A minimum of 36 credits in major courses at 300 level and among these must be

minimum of 18 credits in 400 level.



064204

064251

064252

064253

202101

202102

202103

202104

202231

202342

202371

20

¥
2.2.1 AnemnKiann Tutiaanan
Academic Content Courses a minimum of

1) F¥109AY

Required Courses

f.991. 204
EDSC 204

f1.a7. 251

EDSC 251

f.aN. 252

EDSC 252

fl.an. 253

EDSC 253

7.%49. 101
BIOL 101

1.79. 102
BIOL 102
1.79. 103
BIOL 103
1.%49. 104
BIOL 104
1.79. 231
BIOL 231

n.%1. 342
BIOL 342
n.%1. 371
BIOL 371

FBassandAneraniuazmaluladidniung
Ethics in Science and Technology for Teacher
whwimiAnenfansingaanen lumdngmsnisiinen
%guﬁyugm 1

Science Concepts of Biology in Basic Education
Curriculum 1
whwimdAneneansfdaaneniunangnsnisinen
iy’uﬁyuﬂm 2

Science Concepts of Biology in Basic Education
Curriculum 2

wlwimianeneansdndaamen umangasniainen
%gu‘ﬁyuﬂm 3

Science Concepts of Biology in Basic Education
Curriculum 3

FaAngug 1

Basic Biology 1

FaAnefingm 2

Basic Biology 2

UfiRn1593nen 1

Biology Laboratory 1

UHURN158INeN 2

Biology Laboratory 2

WUGAERS 1

Genetics 1

W nEETANEYia T

General Plant Physiology

Hranan

Ecology

54 ARUILNH
54 Credits
38 AUILAH

38 Credits
1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(3-3-6)

4(3-3-6)

4(3-3-6)


javascript:__doPostBack('gvCourseList$ctl03$lbnDetailTha','')
javascript:__doPostBack('gvCourseList$ctl03$lbnDetailEng','')
javascript:__doPostBack('gvCourseList$ctl03$lbnDetailTha','')
javascript:__doPostBack('gvCourseList$ctl03$lbnDetailEng','')

214341

215205

215206

202301

202303

202332

202356

202361

202405

202446

202461

202470

202471

202473

1.81. 341
Z0O0L 341
2.99. 205
MICB 205
1.99. 206
MICB 206

2) 37 na[an

Elective Courses

21

Fonadaiveial
General Animal Physiology
9RTIINLT

Microbiology
Ufifin199a89anen

Microbiology Laboratory

Tsiagndn

LRENAINNTLUIAnFa (15

Select from the followings

1.%49. 301
BIOL 301

1.%49. 303
BIOL 303
1.79. 332
BIOL 332
1.47 356
BIOL 356
1.749. 361
BIOL 361

1.%49. 405
BIOL 405
n.%1. 446
BIOL 446
1.%1. 461
BIOL 461

1.%49. 470
BIOL 470
1.749. 471
BIOL 471

n.%. 473
BIOL 473

wafians eaneilanegaingn
Instrumental Techniques in Biology
1gei@BaNen

History of Biology

AUTANERS 2

Genetics 2

NNeAnIAIBINY

Plant Anatomy

W EDYNTHAT T

General Plant Taxonomy
ATMUINIT

Evolution

Ansiasayiuln e

Plant Growth and Development
ﬂi;lﬂ‘iﬂﬁﬁ’]u%uﬁj@ﬂﬂ@ﬁﬁﬂﬂﬂ
Advance Taxonomy of Flowering Plants
B RFAERS

Biogeography

Anfneivien

Animal Ecology

Fong e

Water Pollution Biology

a minimum of

4(3-3-6)

3(3-0-6)

1(0-3-0)

16 AUILAH
16 Credits

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

4(3-3-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(2-3-4)

3(2-3-4)



202474

202476

202481

203206

203111

203115

203209

214312

214340

214381

064412

064430

22

.99 474 WENEIAAAINEN
BIOL 474 Plant Ecology
1.99. 476 F7AEIN1TEUINY
BIOL 476 Conservation Biology
1.99. 481 HAINYINGRANTIH
BIOL 481 Behavioral Ecology
1.AN. 206 LARBUEHRINSUINANYIKanafadr AR
CHEM 206  Organic Chemistry for Non-Chemistry Students
.A4. 111 AR 1
CHEM 111 Chemistry 1
.AN. 115 Ufisinsed 1
CHEM 115 Chemistry Laboratory 1
1.4, 209 UiRnseREwad dvsuinAneiuennaisisal
CHEM 209  Organic Chemistry Laboratory for Non-Chemistry
Students
280,312 Aginensiald
Z0OO0L 312 General Entomology
1.89. 340 AR IVIARBININEINLN
ZOOL 340  Laboratory Animals in Biology
280,381 weRingsuAngwial
Z0OOL 381 General Ethology
2.2.2 ArnsNawiren Taisiagndn
Educational Courses a minimum of

1) F¥109AU

Required Courses

f.aN. 412
EDSC 412
#.991. 430
EDSC 430

ANINBURITLNISEEUIINEMARIHeNITAnen
Teaching Science Strands in Biology Contents
NANNITUALATFUAVIEPNENS

Principles and Teaching Methods in Science

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(3-3-6)

2(2-0-4)

3(2-3-4)

15 BHaefin

15 Credits

6 NUINH

6 Credits
3(2-3-4)

3(3-0-6)


javascript:__doPostBack('gvCourseList$ctl03$lbnDetailTha','')
javascript:__doPostBack('gvCourseList$ctl03$lbnDetailEng','')
javascript:__doPostBack('gvCourseList$ctl03$lbnDetailTha','')
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064415

064416

064421

064422

064423

064424

064425

064426

064427

064429

064431

064433

2) 3¥na[an

Elective Courses

23

\RBNaINNTLUIAnFD (15

Select from the followings

f.9N. 415

EDSC 415
f.99. 416
EDSC 416
Fl.an. 421
EDSC 421
Fl.AN. 422
EDSC 422
FL.AN. 423
EDSC 423
Fl.an. 424
EDSC 424
fl.an. 425
EDSC 425
f1.aN. 426
EDSC 426
fl.an. 427
EDSC 427
f.an. 429
EDSC 429

f1.97. 431

EDSC 431
fl.aN. 433
EDSC 433

A9NIINFIATUNIAINYIAERNS

Activities to Promote Science Attitude
AansanaaznnaBenEingnman s
Extra Activities to Enrich Science Strands
nsEpsAnanmansaandan ety
Environmental Science Teaching in Schools
naReETIMEANERS

Science Communication
gaﬁﬁiyiynﬁ@afﬁ'uTuL%q?Jwﬂﬁﬂﬁﬂmé

Local Wisdom Related to Science
A99ANTTELUSANTIFNERS

Astronomical Instruction
m‘ammmwﬁm%ﬂﬂg?ﬁfmm

Drawing for Biology Teachers
nsdnnatiesUfiRnistaanentulseEeu
Management of Biology Laboratory in Schools
mMeATeduEsndmsAgTaAne
Classroom Research for Biology Teachers
AsinEBasr ANy FansAnen
Independent Study in Science Education
MedanaiEenEanenmaniialdmiung

LBeNANEI

Science Instruction for Secondary Level Teachers
NNIEDUAVENFNEAS LA AL A ST R NS AR AN

Teaching of Science and Technology Related to Society

Tsiagndn

a minimum of

9 wKYfR
9 Credits

3(2-3-0)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-1)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)
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2.3 Gyl (873) Tsiagndn 15 widaafin

Minor (If any) a minimum of 15 Credits
SnAneTUsraeAazEesdr v anaidenBeudmly ananlaf Eitaaauans

Usznammianenae@esivsl Ges sxnnildaseusnssinfnusnanendo @es s
Titiaendn 15 wriaefn Tnsaaadingeueesenansdfiuineg Sy ifs s fings
paBAANgRaAnTuan iitasndn 15 mioefn

According to the Chiang Mai University regulation on the Minor curriculum for the
Chiang Mai University student, if students choose to have a minor degree in a curriculum at the
Chiang Mai University, they can register those courses not less than 15 credits with the
academic advisor’s approval. Hence, the total credits for the whole curriculum is increased at

least 15 credits.

(3) NNAIRATNRDNLAS Taidiaandn 6 wHaEfin
Free Electives a minimum of 6 Credits
FIIUINNHIBAATINARDANANG AT Tidaanda 144 waafia
Total a minimum of 144 Credits

WHIYLAG AITHINHILVBNLAYTAANTEUIWZN
SANsEURE T i vsaiusaay 6 nan fsie s
1. 1@ 3 §usn  UAANEY ADY UATANAAT/ENYNATN inTruadTdara
2. 18 3 siaving saunnlEsei
1) IRVAILIN (MANFDY) UWEANTY TeALIBINTEUINATT
100 - 200 uAASEY NaTLUIATITE AU
300 - 400 UFASEN NTTUIUIEITEALEN
2) L@FINAN (MANA) UEAIT ‘wmmmﬁummﬁm

3) L@VAWINY (MANHIY) WEASEN mgmu?wmmm;jﬂmmmﬁm



3.1.4 WHRNTSANEA

25

€Y

241191 1
mMansAnEAd 1 aansAnEAd 2
niafin Wiafin
001101 AEBIngEALgIY 1 5(3-0-6) | 001102 ANENFINEEAgI 2 3(3-0-6)
Fundamental English 1 Fundamental English 2
050100 N5 AL e 3(3-0-6) | 100110 Tan Admifunisineie 2(1-2-3)
Usage of the Thai Language mwlﬂmf\lmﬁm%mﬁﬂ
100109 LLUUﬂﬂ"NmleLﬂuﬂﬁu 2(1-2-3) Globalization and Education for
HeaBEuugain Smart Citizenship
Model of Teacherness for 100112 @mﬁm%ﬁ'@mﬁﬁmmé e 2(1-2-3)
Modern Classroom HARARYIA
100111 MANFATUATNITIANITIELUS 2(1-2-3) Psychology for Student
e nad Development in Digital Era
Curriculum and Learning 100191 ﬂ’liﬂﬁﬁ’ﬁﬂﬁﬂﬂu?u 1(0-3-0)
Management in Modern ADTHANEN 1
Trends Teaching Profession
202101 F9AnEAUg I 1 5(3-0-6) Practicum in School 1
Basic Biology 1 202102 F9ANEANg 2 3(3-0-6)
202103 UFURN19893NeN 1 1(0-3-0) Basic Biology 2
Biology Laboratory 1 202104 UfjiiRn153a3nen 2 1(0-3-0)
Arnednaienn (@en) 4 Biology Laboratory 2
Academic Content Courses ?J"lf'mflx‘iﬁﬂulﬁﬂ‘lﬁ’l (1@an) 4
(Elective Courses) Academic Content Courses
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ATANKIN

ABEUTEANK ML NSZUINIAT
(1) BnandEAnEIA L
1.1 mju"ﬁmmmummsﬁ@ms
d.2. 101 (001101) mméﬁmquﬁugm 1 3(3-0-6)
ENGL 101 (001101) Fundamental English 1
Soulafidasiunen : Tif
MTAaANINTENEINGY eNTUGFLEEARUsTIEN Fnbznieile wa Snuay
L’fi‘msfmzﬁuLﬁymﬁusfuu%wmqﬁmmmeé’wuﬁﬁm‘/‘iwmmmwLﬁ@mﬂ%mimm%m
Communication in English for everyday interactions. Basic listening, speaking, reading

and writing skills in various social and cultural contexts for life-long learning.

¥
H.2. 102 (001102) ﬂ'ng'lmﬂq‘lslﬁug"lu 2 3(3-0-6)
ENGL 102 (001102)  Fundamental English 2
P PN ' ' =] < a
Nanlpfifiasiiuneu : 8.2, 101 ©58 ATNAMNLTINIBUABINTATYT
nsdeanInEISIngEilensU At uindsyandu vinyznnsils we s1uuay
P} o AI LA A 421 = o/ o/ 4‘ dl =4 b4 =
L°aﬂuTu‘&mum%u%@mu?umumm’mﬂ\iv-mmewuﬁ‘j‘mwwmﬂ‘mmﬂLW@m‘jL‘jﬂugmﬂm%m
Communication in English for everyday interactions. More advanced listening, speaking,

reading and writing skills in various social and cultural contexts for life-long learning.

H.8. 201 (001201) Ao RBiAsisRinasn1silisuatellssAansna 3(3-0-6)

ENGL 201 (001201)  Critical Reading and Effective Writing

P A ] 1 = [~1 a

Wanlafifiaskiiunan : 8.2. 102 %38 AMNAMNIANIEUABIAIARYA
MINEAEIBINEAMIUN1TEUTRAT ITAanUNAsayauarRasne] uarn1silau

agneflusyAvina TwiismnmnanlevasfBou

English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.
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3.6, 100 (050100) MstEnEne 3(3-0-6)
HUGE 100 (050100) Usage of the Thai Language
Soulafidasiunen : Bif

Aneuazinrinern1s@nisn e

A study of the usage of the Thai Language and practice in writing.

1.2 mjnﬁmmgﬂﬁmam%umﬁwumam%

ALAR. 201 (063201)  msideudrndsngniseilusan 3(3-0-6)
EDCI| 201 Learning through Social Phenomenon

- a2 ' ] 1A
LG@%T?WI@'B\?N’I‘H?’I’E% \ENN

a = 1% 2 ¢ @ a A L ca a K
LL‘L!’]ﬂG"lﬂq‘iLﬁﬂ%;ﬁiﬂﬂ?ﬁﬂ‘ﬁqﬂﬁﬂ’ﬁmLﬂuﬁa’m ﬂ’]‘ﬁﬂﬂLﬂﬁl’]ﬂUﬂ‘iqﬂﬂﬂq‘imwLﬂﬂ?lu

o a

o aa < = A v & = v & o Ao
Tusdonnlunnfid inwenadunafiadaniidnuie mawdonaamisnduiodieis §
AN uazniAnHuaneaiessn USuEdangaRasia nafinlanauaraing
yaAnAN iU nsslRnufisafunisdefiuntsaeian mslasiunisamsss

TnaGifinoamdon uaznisanaaudes iufinugaanwewde

Approach of phenomenon-based learning. Thinking of phenomenon which occur in
multidimensional social. Strong global citizen skills. Preparing to be graduate who be a
good person, moral, and self-study for reserve social in digital era. Opportunity increasing
and self-value adding. Case studies of anti-corruption, prevention of pregnant without

readiness, and reducing heath risk.

n.15. 269 (011269)  USugynAsugianaLNes 3(3-0-6)
PHIL 269 (011269) Philosophy of Sufficiency Economy
Seulafisasimnan : Tul

He1n  wiife uaznannIsresldryIAsEgAaneies A1TAHNERRANU SN
wsugfianeifies nannisdszyndldUsanyrsygianeies

Definition, concept and principle of philosophy of sufficiency economy. Livelihood
according to philosophy of sufficiency economy. Application of the principle philosophy of

sufficiency economy.
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¥.97. 110 (013110)  FsAngInUAIALlszI1I 3(3-0-6)
PSY 110 (013110) Psychology and Dadily Life
Seulafidiaeniunan : Wi; dmsudnAnunitildtznen

Faaneniudndsraniy Jededuaneurdauyana Ja9AUaN UenINTEndng
EGERICE R ST

Psychology and daily life. Individual factors. Interpersonal factors. Social factors.

N.AY1. 106 (050106) ﬁ‘@ﬂ:ummﬂﬁuuguéﬁﬁqmﬁh 3(3-0-6)
HUGE 106 (050106) Humanistic Arts
Seaulaiigasimnon : 6
maRnEnsTTRmALazAnEnEngeasaaiuiediiendnlauar i dnauasuay
fau wgmdlugninuandeniaqiu hmsnsrasayed  wannsasnievdeRadziiilug
wihmsnavasues AnnEBeiafiaadiuaziBenairn malidinuasinemEanduiautudons
p8198WF Foenlusssnuazdiinsedonu
The study of nature and the meaning of humanity to understand oneself and others;
humanity in today’s environment; the purpose of human life; paths to fulfillment through

humanistic arts, factual knowledge and installation of values; living and working together

peacefully and with a sense of social responsibility.

s.1@. 100 (127100)  Arsiilasiuddadszain 3(3-0-6)
GOV 100 (127100) Politics in Everyday Life
Haulafidasinunan : Gif
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waAadasfuigafun1slssAInNIgLaTANNATATY udAAdeRNgaUS
INNNNTEIR WRZTZUUNITHD ‘zzmum‘iﬂﬂmmgml,uwhm ﬂfJ"INL‘ﬂHWﬂLﬁ’ﬂQ NSNS
Wesrestszaan nsrualaniddnsd nnafdesiudes@euanden n1siilastuiEasnany

o/ =} dl ¥ 1 = = r—‘ll 1
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p=" A Aa o o o/ o/
NZREN ﬂ’]‘iLNﬂQT‘WKVJWﬂ‘Ez@’VJHI NANTENULAZNITUTLA

Basic concept about politics: Definitions and significance. Basic concept about state,
nation and political system. Political regimes. Citizenship. People's political participation.

Globalization. Politics in environmental issue. Politics in cultural diversity. Politics in information

and technology. Politics in equality issue. Politics in everyday life: Impacts and adaptation.
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WA, 100 (176100)  nguszuazlanasie iy 3(3-0-6)
LAGE 100 (176100) Law and Modern World
4 da ‘o
Wanleiidaskiiunan : Gif

WHIAANIINNNNIE F1TRNI9NGNHNY ﬂg%NﬁHﬁUUV}UWWT‘MﬁQﬂN ﬂg‘wmﬂﬁuﬁqcﬁm
sendnsdaema nguuneudyniviasfin LAsNNNENUANSYNTY UNUINIBINGUNITEAL
Viaeiin szaudenniles uazunuamessngnaneugalaniAdmd Anudiasnzsdilenienn

) ! dl o/ o/ 1

NTNANEIF9T Lﬂmm_lﬂgwu'mLL@:T@ﬂNNﬂEfMN

Legal concepts. Legal Institutions. Law and its roles in society. Law and international
societies. Law and local problems. Law and community rights. Roles of law in the rural and
urban societies. Roles of law in the globalized era. Analyses of issues derived from case studies

relating to law and modern world.

Ug.n4. 101 (702101)  n1sRuTNTIRUszaNTN 3(3-0-6)
FINA 101 (702101) Finance for Daily Life
Seulaiigasimnon : Wi

mw§Lﬁ@\iﬁuﬂmmﬁu’%m‘imﬁLi‘mcﬁu%ﬁmm:fﬁﬁu m‘aﬂ%mgmzsﬂ’ummamaﬁu
NN9A1999ININTINNITRN NFINUNWNINITER 115515918 (6 91847 LAZANTEVTIAY
13N159998011T1N13 88 M990 E% N5 HRWINTN NM15979UHRN S RUEMSUmMAn1soles
FAm N19UTeTHANNIRES N19979UHNANE LL@Zﬂ"I‘iLG]%EINﬂ'J’mW%@NLﬁﬂﬂ'}’mfﬂ

Basic knowledge of financial management for daily life. Wealth creation. Financial health
evaluation. Financial planning. Income, expenses and debt management. Financial institution
services. Savings. Letting the money work for you. Financial planning for life events. Risk

insurance. Tax planning. Preparing for happiness.

Us.n9. 103 (703103) msﬁ]uéﬂszﬂ@umsmzqsﬁmﬁy@eéiu 3(3-0-6)
MGMT 103 (703103) Introduction to Entrepreneurship and Business
Soulafiasinunen : il
unumnisiingussnaunisiuniswmursegiaresdssme Tanalunistszney
Qﬁﬁ@ﬂmﬁmﬂmzuﬂxLLiQ’ZdT@Tuﬂ"I’iLﬁu%ﬁ’izﬂﬂw"l’ﬁ FNMUWIAADHN UTTAN JUULLURZUNY
55719 YANNNFIANTT NFIANTATUNITARTA NTHER N19EK TeyT NE ngrnnegsie §3fe

FININUTENA LAYI3EFIINAMIVEUITNBUNTS
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Entrepreneur role in economics development country Entrepreneur and business
opportunities. The characteristic of entrepreneur and motivation factors, environment, types of
business, forms of business, business plans, principle of management, marketing management,
production management, financial management, accounting, taxation, business law, international

business and business ethics for entrepreneur.

a3. 103 (851103)  Himuardsank1uEe 3(3-0-6)
MC 103 (851103) Life and Society Through Media
o da . o
Seulafifiasuren : {6l

mMsmsziuaziansninunssuazanrnzesdin wifvesSogyn Uszifeans
AN TmussH n191fles uazAsugie Winde (Hun aweuns Anglnssiad mideRnd
Hngans saisuafieny Basduuarmiaian1dgu

Critical analysis of the meaning and value of life in philosophical, historical, social,

cultural, political, and economic dimensions through media : film, radio, television, newspaper,

magazine, as well as novel, short story, and comic book.

1.3 NANITAINYIFAATURL ATIAANAT
7.991. 100 (201100) "'iwmﬁ"r@m%g‘sm’m’li 3(3-0-6)
SC 100 (201100) Integrated Science
Saulaiigasimnon : W

ATMUINTITVBIANYIANEAS NTLUIRAITNIANEIATTAS [ANULATINTING UNEY
viwenng s3anEnd main(UlEuaznisendny suuuuwazungenass mein il Huaznis
aysnYRIAEENLATNATE 91901889151 DIMNTUATEN AngrmanduazmaluladAiunig
ANWIAN N1aResNT AeNAAeS TamiFylneol indesdnuaaAINazan AnENmansuas
ALY

Evolution of Science. Scientific methods. Earth and space. Natural resources, their
utilization and conservation. Forms of energy, energy resources, their utilization and
conservation. Environment and pollution. Human bodies. Food and drugs. Science and technology
in transportation, communication, audiovisual instruments, home appliances and labour-saving
machinery. Science and society. This course is designed for non-science-based students only.

Enrollments are not permitted for science-based students.
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.27, 100 (203100) AR KEIRUsza1T 3(3-0-6)
CHEM 100 (203100) Chemistry in Everyday Life
Saulafidasinunan : Gl

|
a A °

WHARANUZIUNINATINEN19AN59BIANATN 811115 BINITLETNURSFIAINNYES

2MNTUATNZEY Nsdintasn AFAvanmansuazEinlarandn i Eiaaie il 1 Wnes

I @ [ a . % I =l v ) % a % (d'

Z\T‘]EIj WIHAW AMIEHNANERILIARDN 131 NANTEUEDRNTEanN ﬂWQZT‘Nﬂﬁﬂu LUAN NRFN LTI
@ A o A 1% 9/ 1w a
HURRTAURILIAREN N1TULS I ANISNIINTTITHER

Basic concepts in chemistry enhancing our way of life, Food, food supplements and

human health, Food and cancer, Understanding drugs, Forensic science and daily life, Chemistry

in modern living: perfume, soap, etc., Environmental pollution: green house effect, global

warming, etc., Green and environmentally friendly products and Recycling natural resources.

9.AW. 100 (204100)  wAlkladasanmAwacERiasieln 3(2-2-5)
CS 100 (204100) Information Technology and Modern Life
Soulafidasdiunen : Bif
panfialmasiunislienluinlsrsndu n1sUszaranatoyauaznisdnnis
A19aUmA BaNALISFInuen luTRd s LTAnade il Bumesifiauarnisairaiuma
Computer in everyday life, Data processing and information management, Office

automation software for modern life and Internet and webpage construction.

2.A8. 109 (206109) mﬁmmam%?ﬂaﬂﬂ@qﬁ’u 3(3-0-6)
MATH 109 (206109) Mathematics in Today’s World
Saulaiigasimnon : W

adiaFansiudsineg ulanilaqiu adamansfuRuandan adnman $iu
AAdngT ARAFIEAIAUNITIE3YN AGAAIEASIIUNITIANTTNINEINT ATIAAIAASALUNIT
wiviu adlamansdulusiued adiamansdunisinlaeldygyididnuaznisfnuuus
WABNA

Mathematics related to everything in the world, Mathematics and the environment,
Mathematics and ecology, Mathematics and finance, Mathematics and resource management,
Mathematics and competition, Mathematics and archaeology, and Mathematical intuition and

rational thinking.
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a.2%. 100 (211100)  Ainf : nsfidAniinauuaznisiiasiulsn 3(3-0-6)
BCT 100 (211100) Eating Well : Better Living and Disease Prevention
Soulafidasiunen : Bif

Tnmunniauazdiaen: qaam ananmand uaAdian awnafiaeadulammmn: Ay
FBIN1TUARTTULAZRRINGNT BIANTHNRIIS AANfin infdeuns Wiuazduly amisiass
ansUquseamis Tsaludoanaialval: wzide Tapdan wamanu w3an evnslides viaayn
annauiifiude gRdutusuazgRuk

Nutrition and Self: health, science and life style, What you should eat: dietary
requirements, food labels and recommendations, Energy from nutrients, Vitamins, minerals, water
and fibers, Food supplements, Food additives and Diseases in Modern Society: Cancers, Obesity,

Diabetes Mellitus, Stress, Indigestion, Constipation, Premature Aging, Low Immunity and

Allergies.

N1.25. 211 (362211)  NANAITBHINENINLINIFITNIRURLRIUIAADN 3(3-0-6)
CONS 211 (362211) Principles of Conservation
dl dl 2 ' 1 ra
Naulpiidasiiunan : (f

Ty ia [UiAga A unsne1nsuasAIIAfeas ANNNNIELATIDLILATBINSNEINTURS
MM9oYENENSNEINT NANNMTERSNEMANEInT ussEne W Ul dndin Aiu A wesold us
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Problems concerning deterioration of natural resources and environments. Principles and

methods of management and conservation of natural resources.

n.un. 130 (462130)  entuddnlszaniu 3(3-0-6)
PHPC 130 (462130) Medications in Everyday Life
HSoulafifasnunan : TS
n1guuziAEiugieadunist¥en wineasen doaraardalunaalien
nadnafesrasen Anaasen nasliayninalndda wasndniomiadnainis ieniagua
guanessmiesuaniaUazlaniiuianuusendetunislien uadaadnganiwensis
Introduction to the basic knowledge for medication uses including types of medication,
precautions, adverse drug reactions, toxicity, as well as herbal medicines and food supplement

products, for the safety of self-care medications and health promotion.
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WelLA. 111 (571111)  A1SAMENININEUALNISAAES19NTSA 3(2-2-5)
NGGE 111 (571111) Critical Thinking and Creative Thinking
Soulafifasinunen : Bl

LLmﬁmﬁugmﬂmmiﬁm UIZANIBINIGAA ANNNNIIBINITAATAININEURENS
AREE19RTIA NANN1TuAzeIAUsENaLYaINITARBANINELATN1TAREEa9TA Usrlemives
MMSAABIANINE LAz N13ANEEN19839F Tadufiinanani1sAnBAnINYuayn1sAnE19aT5A
NTTNHUILAL NIRRT NNITAAIBIANINELAZNITARFENETIA  LAYNITHINTAMBNAININY
wazn9Ana319as9A (W IETuEAnUsza U

Fundamental principles of thinking, forms of thinking, definitions of critical thinking and
creative thinking. Principles and components of critical thinking and creative thinking. Advantages
of critical thinking and creative thinking. Factors related to critical thinking and creative thinking.
Development and enhancement of critical thinking and creative thinking and use of critical

thinking and creative thinking in daily life.

1.4 naNIrINTTEERSHIMAInTN
f.8. 131 (057131) N52BNATAINHUALFUNIN 2(2-0-4)
EDPE 131 (057131) Exercise and Health
Soulafigasinunen : (il

AHANATYYBINTITEBNAIRINTGY URSFINN WA THNNFBBNINAINTSY NFEBNRLIL
nnspaNiNdInBDgEnIN n1saeniidsnaiagunin nsUssunanisaandiidnis
LATNIIZFININ

The importance of excise and health. Approach to exercise. Design of exercise for

health. Exercise for Health. Exercise and health status evaluation.

A, 132 (057132)  #amfiguludteinuss 2(2-0-4)
EDPE 132 (057132)  Happy Life in Camping
JFoulafifiosnunen : Tl
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Introduction to camping, philosophy and objectives. Kinds of camping. Nature study,
forest and conservation. Planning of camping management and camping leader. Camping

evaluation and practice camping activities.

A.]. 133 (057133) ﬁ'uwmmﬂﬁ'aqiumw%’%m 2(2-0-4)
EDPE 133 (057133) Recreation for Quality of Life
Seulafidasdaunen : s

AN lifaaduiununisuar A nEdn Usren uar dnquazaedans
Sunuang Ussinneasienssuiunmuinis naduginimuinig nnsdastunuiniadie
FUATNAUNINGIN N1FUTLRUNATINUINT uatRNUGTRIATINUINAS

Introduction to recreation and quality of life. Philosophy and objectives of recreation.
Kinds of recreation activities and recreation leader. Recreation management for promoting quality

of life. Recreation evaluation and recreation practice.

A.FV. 101 (099101)  nstFeusHIufianssy 1 1(0-3-1)
EDGE 101 (099101) Learning Through Activities 1
Seaulzaiigasimnon : Wi
madnrinlasennsAnEEiiiunIsYTNNITANEN A ARS N UTLEE N AEN
ﬂfl’mL‘ﬂuﬂ:ﬁj’ﬂqﬂmﬂ@fﬂﬂ?uﬂ’?‘jﬂﬂﬂ’]’]::éﬁﬂLL@Zﬂ"I‘iﬁ’N’?uLﬂuﬁNLﬁlilfJﬁUﬂ’]‘if%/ﬂﬂ’]‘jL%ﬂuiTuﬁuﬁ
faglananienisfnen
Building the volunteer camp project emphasize to integrate the teaching knowledge on
enhancing for the Thai teacher pattern in order to practice a leadership, team work and learning

management for disadvantage educational area.

fLAW. 102 (099102) N si3sirtuiianssu 2 1(0-3-1)
EDGE 102 (099102) Learning Through Activities 2
Rewlafidasiunen : W&
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Building the good citizenship activities and enhancing a teacher characteristic of Chiang
Mai University’s determination relating to love, kindness and goodness for everyone in order to a

good teacher and desirable citizen.

A.FN. 103 (099103)  N1SLFENSHIUAANTIHN 3 1(0-3-1)
EDGE 103 (099103) Learning Through Activities 3
Gowlafidinsnunen : Sndnusuli 4
madindanfanssuimnandnuszaiungnaaandngaaiufenssufiinAnu
fosufjiRnueAsrnevrssrasgImganianisinendninag Taefinnsuszifiunadiuin
wala (S) wialidmels (U)
The activities participation will develop teachers’ characteristic throughout the curriculum
according to teacher professional standards. The evaluation is determined by S (satisfactory) or

U (unsatisfactory).

(2) NNIAFUURNIE
2.1 FAINK ("‘Tm"i}Wﬂg)

2.1.1 A AN UIAY

.. 109 (100109) Lmumiwmﬁmﬁuﬂg?uﬁmL%ﬂuﬂqﬂ?mi 2(1-2-3)
EDPF 109 Model of Teacherness for Modern Classroom

Joulafidissimunan

mwLﬂuﬂgu@:@mﬁﬂwmzﬁugmﬂmmﬁmﬁuﬂggﬂﬂﬁﬂ?‘iﬂai madszngAmaiuuuuagng
fruanidunaidesfidnuds AMEITHURZIFHEIINAMILATTINAFURLEITNALIA N15UTRAN
ANATILIUTTNIBIATNTN Nauasveanfenisliasdayayimnnnuduag n1simanzinadfinen
\Aenfunsra iy A ARguazyARINANNITRNEILATHIA ST IHATIENAST NSANEIENTRITLAS
msdaaELaientalan1sBeuianaainisBeniuarniiaynn Larn1sEaNsUANLANAINYS
HBanusiazyAns N1sanuUUNagnsnIsaseussTumatauasiang Feuliiug il Gowinaen
Fan wazn1sadnawianssnlugiueasiiesdn naimmiaueslaauseus fualauaziiude
MaAeuuas nMsAnanEnsdiinuagiainiaiasuuas msdnnngansSgnIaimLngHLY
AFEYUFNYEN

Teacherness and professional characteristics of teachers in the modern era. Being a good
role model and an active citizen. Codes of ethics of teaching profession and good governance. Being

a role model based on teaching profession standards and expressing teacher spirituality. Case studies

about laws related to teacher and teaching profession and teacher professional standards. Teaching
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descriptions and cultivating students’ individual learning styles and multiple intelligences and
accepting students’ individual differences. Teaching strategies to enhance students’ inspiration and
developing students’ to be lifelong learners and creating innovation as professional teachers. Self-
development to be well-rounded, up-to-dates, and corresponds with the changes. Case studies
about teachers as change agents and knowledge management strategies for building professional

learning community.

a v [ 4 @, 6’5 a
#.. 110 (100110) TamaAdmdiunsanunieanudunaiiasdu i 2(1-2-3)
EDPF 110 Globalization and Education for Smart Citizenship
d‘ d‘ 2 1 ! [P
Jeulafifiawunon (68
waRalamAdmivaenguilanadmibionnlanuardsanne avdnazeslanlamadmise
waRaUSE NS AnenaTe il uazAnsarns B reeGen wRnuargUuuunssanisinen
2 av o = o o = @ =
vaumlanAidmd nsfnenienisianniideiu nmsfinefieansiusssuuaznisfineiionis
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Concepts and theories of globalization in global and Thai society. Influences of a globalized
world on modern philosophy of education, learner characteristics, and learning styles of students.
Educational thoughts and types of educational management in the context of globalization. Education
for sustainable development, education for equity, lifelong learning, and education based on
philosophy of sufficiency economy and education for creating immunity in students. Applying
concepts, theories, and principles of philosophy of education to cultivate skillful, flexible, responsive,

and vigilant global citizens in the dynamic and fast-paced modern world.

A 111(100111)  mangmsuaznisaansiSauiuwa i 2(1-2-3)
EDPF 111 Curriculum and Learning Management in Modern
Trends
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Mg BBafnEn uazgaNAnEn AnasLArsTINTIRNITEuSraNyEd AnANEMLEEuYA
Tmifusssnmfiniaeusiviome wiRaniadnnns@unsitiug Seudnddguaznnsdnnis
BeusiBeqn vinszuazdannisdaniadenstuiuden nsdnassuudn vl sluuL waie
LLmﬁ%mﬁ’mﬂﬁﬁﬂuﬁLLUUG}"]\?@] L‘ﬁl’ﬂﬁﬂLZ\I%Nﬂ’I‘J‘L%EIM%?I@\‘iéL%ﬁuTuU%UWﬁﬁﬂﬁﬂ%@’m N9
DENUULNANGATNOTUANET NANFATITAUNGUAITLNITEEUS WATTI8IL N1TREUINNNIT
TAN3EEUSDEIATHBBITN

Curriculum approaches and  theories.  Analysis of factors which influence  curriculum
development by monitoring world context changes and social literacy. Analysis of curriculum
development process models leading to curriculum design, curriculum implementation, and curriculum
evaluation. Curriculum in each educational levels i.e. early chidhood education, basic education,
vocational education, and higher education curriculum. Brain and natures of human learning.
Characteristics of students in modem era and learmning challenge nature. Approaches of child-centered
learning and active learning management. Skills and styles of learning management in classroom.
Selecting approaches, theories, models, techniques, and methods of leaming management for
enhancing students’ learning in various contexts. Designing school curriculum, learming area curriculum,

and course. Writing lesson plans with high teaching professional quality.

f.. 112 (100112) I UNDNINAHUI Fe UL AR 2(1-2-3)
EDPF 112 Psychology for Student Development in Digital Era
4 da . o
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ATTHUHIEUALATNANATYIBITATNEINITANEITUNITAMUIHITEN UHIAALATNIG ]
Ao fuAnaneIingW A9ne1imuINIs Aa3N81n1315845 Lazananain1sunsuuIuas i
Arinen n1sadreannudinlaluiZasaannuandieszndsyanauazdiasuisAa N LAnG 1S

wannane nsldasaneies3isusaiuanale 99l waziednuseiEenliiiuillBewiuazasng

U

a

o/ & & ] =y (% A VPN 1% & A
HIANNTIH ’i’]N‘VI\‘iLﬂuqﬂﬂﬂLLiﬂdﬂ"l’iLiﬂugmﬂﬂﬂ%Q@ ﬂ’]’iﬁ’ﬁxilqﬂ(ﬁ?ﬁ@@]’)ﬂﬂ'ITuﬂ’lﬁ"Vﬂﬂ"l’ﬁ”ﬁuLﬁﬂuTu
YARAITA N3 HIDANNARANeLAzIAEDI e IuyARATATHNSRUAN 91297 uazas1eudnngsx
p o LYY @)

LWﬂﬂ’]’iW@Nu’]N’JLﬁiluLﬂu'i’lilyﬂﬂ@

Definition and importance of educational psychology for student development. Concepts and
theories of basic psychology, developmental psychology, learning psychology, and counseling and
guidance psychology. Acknowledgement of individual differences and diversity in societies. Using

psychology to inspire, motivate and encourage students to learn, and develop innovations as well as

being lifelong learners. Application of psychology to organize digital-age classrooms, investigate and
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analyze learner behaviors, and create innovations for individual development.

#.%. 191 (100191) asUfiRnsaaulusaudnun 1 1(0-3-0)
EDPF 191 Teaching Profession Practicum in School 1
Soulafidioeniunan 3
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Practicum in school by observation and interviewing students, teachers, administrators, and
educational personnel based on authentic situation. Cooperating with others creatively and
participating in profession development activities. Analysis of authentic situation from studying,
observation, interviewing, and records systematically. Appling all experiences to reflect and connect
approaches, theories, and knowledge about teaching profession and teacher’s job description.
Conducting lesson learned on values and attributes of teacherness, and school practicum. Writing
conclusion, making an individual report, and setting academic seminar for creating professional

learning community in institute. All activities are under close supervision of the school members and

the course instructors.

fl.2. 228 (100228) nwmﬁamsﬁmmsﬁm%’uwgﬂqﬂﬁ%ﬁ’a 2(1-2-3)
EDPF 228 Communicative Language for Teachers in Digital Era
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Communication principles of Thai and English language usage for teaching profession. Thai and

English language skills usage and practice in communication for teachers both verbal and non-verbal
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language including spoken, written, body, and media and digital technology language. Techniques of

effective classroom communication for students in digital era.

#.%. 229 (100229) u’i’mﬂisuu,azmeuTaﬁaﬁﬁmﬁl@msﬁﬂuﬁqﬂ?ﬂﬂ 2(1-2-3)
EDPF 229 Innovation and Digital Technology for Learning in
Modern Era
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Concepts related to digital technology for learning and educational innovation for learners in
modern era. Theories and principles of instructional system. Application of contemporary learning
theories in designing innovation and digital technology for learning. Design of instruction by using digital

technology-integrated learning models. Utilization and evaluation of media, innovation, and digital

technology for learning. Integration of digital technology for creating learning innovation in new era.

f1.%0. 230 (100230) mi%'mmzﬂszLﬁumamﬂ%ﬂu%um?mi 2(1-2-3)
EDPF 230 Learning Measurement and Evaluation in Modern
Trends

Soulafidasiunan ¢ 2111 (100111) uaz
Sinfnunddin 2

uwuaRn NANNI5 LAZABNNTIHANSTALAZUSZIANNANTSEE4S uNIfn NN uAzABNNS
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WATNIINAUE S8

Approaches, principles, and methods of learning measurement and evaluation. Approaches,
principles, and methods of assessment in 21st century. Design and development of learning
measurement and evaluation instruments. Practice in learning measurement and evaluation.

Application of measurement and evaluation results for teaching and student development.
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#1.. 231 (100231) msﬂszﬁuQmmwmsﬁnﬂmﬁ@mwLﬁmﬁﬁ 2(1-2-3)
EDPF 231 Educational Quality Assurance for Excellence
Seulafigasimnon  Gif
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analuuaznissziunmnmnmsseniteimmnsaudnun Bidaonimansinsgnsfneile
aaafi@e Tamuazuliintunissziugmninnisinen

Basic principles of educational administration. Principles, approaches, and laws related to
educational quality assurance. Design and operation related educational quality assurance including
educational standards statement, educational development plan conducting, operation based on plan,
evaluation and checking educational quality, monitoring of operational output by creating professional
learning community, and self-assessment report conducting. Relation of internal and external
educational assurance for developing school’s quality according to educational standards for excellence.

Problems and tendencies of educational quality assurance.

#f.. 291 (100291) ﬂ’]iﬂﬁﬁﬁﬂ’liﬂ’ﬂu?uﬂﬂﬂuﬁﬂﬁﬁ 2 1(0-3-0)
EDPF 291 Teaching Profession Practicum in School 2
Raulafidiaenaunian 2. 191 (100191) uay
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TuanmAnen udihandaszaunisainndenlasiuumnin ngul uarasdanudifsaduininaguay
ANMNIUAT DBAUNBENARENLAZANANE i ANLTNAg Ustifiudauariniuaseansniaae
wazn1sUfiAndinfiastusandnen Tnsandunisdaunauaziingn nsdsussfiounaagluaz
sraemnansUfiRemludnuaraeyArauLar A ANNLBRAI NN SRDEEHIUNNTE eI
Argwsaniuluaninu neliinisuusin qua uazsanflefuessaauAnuuazanensdiaew

Teaching practicum in school as a teacher assistance including classroom job, teaching under
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guidance of course instructors and co-teacher both in classroom and remedial teaching, helping
students’ affair to motivate and reinforce students to be a leamning person, doing other jobs with
teachers and administrators creatively, and participating in profession development activities in school.
Appling all experiences to connect approaches, theories, and knowledge about teaching profession and
teacher’s job description. Conducting lesson learned on values and attributes of teacherness,
knowledge and pedagogy, and school practicum through observation and records. Writing reflective
conclusion, making an individual report, and setting academic seminar for creating professional learning

community in institute. All activities are under close supervision of the school members and the course

instructors.
#.%. 315 (100315) WHIMUETTHANWITUNTITTANTANKIURFIHYNTY 2(1-2-3)
EDPF 315 Multicultural Education and Community-Based

Education
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Definitions, history, and significances of multiculturalism and multicultural education. Concepts
and theories of multicultural education. Cultural diversity in Thailand. Educational managements/models
for multicultural society in Thailand. Multicultural knowledge management. Community participation in
education. Community-based education for accessing to community and living together in a culturally
diverse society. Working together with parents to support students acquire desirable characteristics and
address related issues. Building network with parents and community for enhancing quality learming of

students. Guidelines for promoting and conserving cultures and local wisdom.
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f1.%. 316 (100316) msﬁnmﬁmuLﬁ@dam’%uﬁnﬂmwéwﬂuﬁﬁ 2(1-2-3)
AHABINITINTIHR LA
EDPF 316 Special Education for Enhancing Potentials of

Students with Special Needs
Wanlafifesinuner Az 112 (100112) uay
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Concepts and process in special education. Relevant laws and policies. Classifications and
characteristics of learners with disabilities, gifted, and underprivileged. Screening and diagnosis.
Organizing an appropriate individualized education plan, accommodations, modifications, and assistive
technology. Collaboration and teamwork among teachers, parents, and paraprofessionals. Relevant

organizations.

#1.. 317 (100317) ASRNINYENISRBRUULTRNA 3(2-3-5)
EDPF 317 Microteaching Skills Practice
Saulafigasimnon  infneduli 3
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Studying, training, and developing of essential teaching skills for teachers. Planning teaching
and conducting lesson plans by integrating knowledge, major content, curriculum content, pedagogy,
digital technology, and learning measurement and evaluation. Practicing in using Thai and English
language skills for effective communication in the classroom. Practicing microteaching in simulated

situations.
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EDPF 391 Teaching Profession Practicum in School 3
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Teaching practicum in school including curriculum development in course level, planning and
managing learning activities, classroom management, producing media or innovation to promote
learning, applying digital technology in learning management, organizing environment and atmosphere
to enhance learning with happiness and good health, measuring and evaluating learning for developing
learning quality in each student systematically, creating motivation and reinforcement for students to
be a learning person, cooperating with parents in developing and problem-solving for enhancing
student to have desirable characteristics, doing other jobs with teachers and administrators creatively,
and participating in profession development activities in school and community. Appling all experiences
to connect approaches, theories, and knowledge about teaching profession and teacher’s job
description. Conducting lesson learned on values and attributes of teacherness, knowledge and
pedagogy, parents and community engagement, and school practicum through observation and
records. Writing reflective conclusion, making an individual report, and setting academic seminar for
creating professional learning community in institute. All activities are under close supervision of the

school members and the course instructors.



17
#1.%. 404 (100404) asAdTaRmIAmANg G 2(1-2-3)
EDPF 404 Research for Learners’ Quality Development
[Fowlpiidiassinunan 3. 230 (100230) uaz
SR 3
uwWaRA NquF MANNNT waranileuAini AT Nmu AW Airmeuazuue Tix
naadueimugiFoulugaln nedessifEeuiedimuniyniade n1TeonuuULaEnIS

Y

FrfiunsAdei e AMA W Ben n1aiauenanITATaRe MU AU NN N199in
wan9Ade U B Ae udTymiuasimmngidan

Concept, theories, principles, and methodologies of research for learners’ quality development.
New trends and directions of research for learners’ quality development. Analyzing the problems of
learners to formulate research problem. Research design and operation the research for learners’

quality development. Presentation of the result of research for learners’ quality development.

Application of the research result for learners’ problem solving and development.
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Practicum in school as a teacher including curriculum development, learning and classroom
management to promote students to have cognitive intelligences and become innovative person,
producing media or innovation to promote learning, applying digital technology to benefit students’
learning, organizing environment and atmosphere to enhance learning with happiness and good health,
measuring and evaluating learning, helping and developing each student, conducting student quality
development report systematically, doing classroom action research for developing learning quality,
creating parents and community connection for developing and problem-solving to enhance student to
have desirable characteristics and learning with quality based on community by understanding and
cultural diversity respect, supporting and conserving cultures and local wisdom, doing other jobs with
teachers and administrators creatively, and participating in profession development activities in school
and community. Appling all experiences to connect approaches, theories, and knowledge about
teaching profession and teacher’s job description. Conducting lesson learned on values and attributes of
teacherness, knowledge and pedagogy, parents and community engagement, and school practicum.
Writing conclusion, making an individual report, and setting academic seminar for creating professional
learning community in institute. All activities are under close supervision of the school members and

supervisor.
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EDPF 214 Active Learning Management
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Concepts, theories, models and levels of thinking. Meanings, models and hierarchy of
practices. Integration of theoretical thinking and practice to classroom learning management. Learning
standards and indicators of the basic education core curriculum. Characteristics of active learning
management for developing learner’s problem solving skills and higher order thinking skills.

Techniques of learning management design. Instruction media and learning resources. Measurement
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and assessment techniques of active learning management. Characteristics and roles of teachers in

active learning management. Characteristics and roles of learners in active learning management.
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Approaches, theories and principles of personal differentiation. Techniques of
categorizing students. Instructional strategies for students in each group that separate by
learning styles, multiple intelligence, and ability. Case studies of schools which succeed in

differentiated instruction.
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EDPF 217 Information for Learning

Seulafidawiunon  Gif
ANHANTE LA AN TNANATYIBIENTRUNA N1SANEIANAST A19LAUTILIIN LAY
ANTAATITARITEUNAIINUNALTYUFFAN ﬂﬂ‘iﬁ%@@“ﬁmﬁ“@?ﬁgﬂﬁﬂﬁWﬁﬂﬁﬁﬂ?‘j‘mﬂﬂ‘i 19
WewnlsRnsnmnig nsaaaBunszuaunsiufuioyadmsugEontudeanuwionisBons ns
Waluladaasumauaiasapiianisdaniafing
Definition and significance of information. Inquiry, collecting, and analyzing information
from various resources. Using formal styles of citations and references. Writing official letters.
Promoting information searching process for learners in learning society. Using information

technology and library for education.



120

AL 220 (100220)  ANsysMINISAAUZIBR519855A NS ANEN 2(1-2-3)
EDPF 220 Creative Art Integration in Education
4 de '
Raulafifiasnnnen (i
M3YsINITaIARININ AU IunsTAnsAnENNAing I AaEMENY AINEATY
aa v o/ o] o/ = dl %
LL@zfgﬁﬂﬁ?uﬂﬁyimﬁﬂﬁﬁmizmm;jmwﬂuﬁaﬂ?um‘mcﬂﬂﬁL‘mumﬁﬂ@mwrﬂﬂix@u
nsvuanNMIARKNAansIn NS ISuaT a3 RTI AR Y
Integration of art knowledge with other areas in basic education. Definition, importance
and procedure of visual arts knowledge integration in instruction to encourage thinking processes

through art perceiving and making activities.
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EDPF 222 Global Education for Lifelong Learning
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Philosophy of lifelong education and postmodern global society. Holistic education
methodology for enhancing active citizenship. Transfer of knowledge of indigenous wisdom to
develop lifelong learning network. Theories of education for the development of social and
environmental consciousness. Global education management to promote equality in diverse
culture society. Creative classroom management using digital technology for cross—cultural

learning. Alternative education projects for sustainable environmental management in global

issues. Lifelong learning activity management to improve the quality of life for global citizens.
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Constitutional law of the Kingdom of Thailand related to education. National educational

act, acts, rules, regulations, notifications and orders related to teachers and educational
personnel. Ways of accreditation of teacher and educational personnel. Case studies of

application of educational laws.
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Concepts and integration of Science, Technology, Engineering and Mathematics (STEM).
Significance of STEM on personnel’s life, economics, society and environment. Key characteristics
of STEM education. STEM Education learning activities that relevance to life, economics, society

and environment. Development of STEM educators.
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EDSC 204 (064204) Ethics in Science and Technology for Teacher
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Linkages among ethicists, scientists, policy—makers and civil society on ethical issues

in science and technology related to content of Basic Education Curriculum.
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EDSC 251 (064251) Science Concepts of Biology in Basic Education Curriculum 1
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Science concepts of biology in science strands of basic education curriculum, mathayom
suksa 4. The topics of studying biology and scientific methods. Substances that are elements of
the organism, chemical reactions in the cells of the organism, microscope, structure and function
of cells, transfer of substances into and out of cells, cell division, cellular respiration, inheritance,
gene transfer on chromosome. Properties and functions of genetic material, mutation, DNA

technology. Evidence, information and ideas about the evolution of living-things and the Hardy-

Weber equilibrium.
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EDSC 252 (064252) Science Concepts of Biology in Basic Education Curriculum 2
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Science concepts of biology in science strands of basic education curriculum, Mathayom
suksa 5. The topics of plant components. Gas exchange and transpiration of plants. Vascular tissue
system. Photosynthesis. Reproduction of flowering plants and growth. Plant response. Digestive
system, respiration and gas exchange system, conduction and circulatory system, and excretory

system and Immune system.
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Science concepts of Biology in Science strands of Basic Education Curriculum, Mathayom
Suksa 6. Perception and response, movement, reproduction and growth, hormones and
equilibrium treatments, and animal behavior. New species, biodiversity, creatures of life,
diversity of ecosystem, taxonomy, ecology, biodiversity, ecological succession, population and

natural resources and environment.
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Introduction, scientific methods, characteristics of life, biological level of organization,
chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of evolution,
diversity of life, structure and function of plant, structure and function of animal and ecology and

behavior.
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Ecosystem and conservation, classification of living organisms, animal physiology and

plant physiology.
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Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

evolution and biological diversity, plant tissues, animal tissues, behavior and population ecology.
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Introduction, ecosystem and conservation, classification of microorganisms, plants and
animals, animal comparative anatomy, gas exchange, circulatory system and excretion, nervous
system and sense organs, animal hormones, animal reproduction and early embryonic
development, photosynthesis, transport in plants, plant growth requlation and plant reproduction

and propagation.



125

2.97. 231 (202231)  WRGAEAS 1 4(3-3-6)
BIOL 231 (202231)  Genetics 1

Seulafifiaswsinunan : 2.29. 101 (202101) uaz 2.29. 103 (202103)
Wsa 2.79. 111 (202111); 38 2.%7. 184 (202184)

A AN AR AsaRA laNaLAYNNIIAGELYNETA N1THAUANALAS
FGNTTHATUTINA A HANS I 9EIeLAanTi nnstnanendnEaIUEI0)
Suluszenns siugransamsun1sUsulaeing AraRaUnfides ey lassasnanes
Taslulon Ao Avsnaresuuasiugnaan inlalamatadn aaiugnassuaznnsvinem
28984 WUTIFINTIN

Mendelian genes, multiple alleles, probability and chi-square test, sex determination
and sex-linked traits, linkage and recombination, quantitative traits, population genetics, genetics
for breeding, numerical and structural chromosome aberration, mutation, maternal effects and

cytoplasmic heredity, genetic material and gene expression, genetic engineering.
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Energy conversion, plant cell and water, water relation in plant, metabolism, enzymes,
photosynthesis, respiration, nitrogen metabolism, essential elements and criteria, nutrient
deficiency and diagnosis method, absorption and translocation of mineral nutrients, soil fertility
and management, growth and development, the different levels of development control,
hormonal control of growth and development process, reproductive growth, fruit set and

development, senescence and dormancy and related experiments.
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Introduction, ecosystem components and interrelationships among organisms, ecology of
individuals, fluxes of energy and nutrient cycles, population ecology, community ecology,
ecosystem ecology, aquatic ecological methods, terrestrial ecological methods, living organisms

and ecosystems, environmental problems and conservation biology, field trip or related

experiments once a week.
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Physiological process of life and evolutionary trends in animal physiology, water and
ionic balance, nutrients and digestion, nitrogen waste excretion, circulation system, respiration,
temperature control, muscle and locomotion, nervous system and sense organs, endocrine

system and reproductive system.

1.9%. 205 (215205)  q8@INEN 3(3-0-6)
MICB 205 (215205)  Microbiology

Noaulafidiassinunan : 2.29. 112 (202112)

ABnnam9qatainen Tnswinisuarnismnzideeqdwiad nisesnivlneesqaumsd
qawadlnsueslonuazgurslon AnunainnansuaznsTasIULNLUATISY LD ATNYSY
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qRwad Wngenaniuazmaluladanmassqdwnad lhiauargffnivingn qawaduaznis
felsn qataAnenAsandan 9a39ANENgAEINTIHUAYENINS
Methods in microbiology, nutrition and cultivation of microorganisms, microbial growth,
prokaryotic and eukaryotic microorganisms, bacterial diversity and classification, microbial
metabolism, microbial genetics and biotechnology, viruses and immunology, microorganisms and

diseases, environmental microbiology and industrial microbiology.

1.9%. 206 (215206)  Uf{iiAN1998@INen 1(0-3-0)
MICB 206 (215206)  Microbiology Laboratory

Saulafidiasiiunan : 2.9, 112 (202112) uazameiiaunianiu 2.9%. 205 (215205)

a

N198139998WEE NMIATUANAWNEE NMsINIzIALIqAuEY TassadnsunsuuniiGe

9
2

asdeydvlnuaslnminis namnsideasuafiBeluannlEeendiaun Anymrn1993eyes
wafidsemadesde wwuedtuesuaiids Wals liiauazgRfuianen 9adaanen
289147 9ATIINYNVDIAN JRTIINYNVBIBINTA JRBIINYIDARINNTTH

Survey of microorganisms, control of microorganisms, cultivation of microorganisms,
bacterial structures, growth and nutrition, cultivation of bacteria in anaerobic condition, cultural
characteristics of bacteria, bacterial metabolism, fungi, virus and immunology, microbiology of

water, microbiology of soil, microbiology of air, industrial microbiology.

2) ¥ n[an
9.9, 301 (202301)  wafian1stesasiianiedainen 3(2-3-4)
BIOL 301 (202301) Instrumental Techniques in Biology
doulaiidavinuien : WnAnusuli 3 WATANATINIINTEURBINAaY
nannLar s RinkLURTRnnsnsTHeAesfleieuszgnd lHlunnsfnun Aundn
WRYATYTEALGINNAUTIINEN

Principles and practice in the operation of instruments and the application of advanced

techniques for research in biology.
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2.%9. 303 (202303)  Uszafzgadne 3(3-0-6)
BIOL 303 (202303) History of Biology
Seaulafifiaswsinunan : 2.29. 102 (202102) %38 2.27.104 (202104)

Faarifuasnasnuasindaingfiviueg Wenssmindenadinmtinuaziiniasing o
NIANEIAIENS BNANEILARLARFAITIENIHEIUTE TRUAYNAITHIBINNTIANENa ST 1
A%

The study of the life and work of important biologists in order to appreciate the progress

of scientific method; each student is required to report on the life of at least one biologist to the

closs.

2.97. 332 (202332) WHGAEASF 2 3(3-0-6)
BIOL 332 (202332) Genetics 2
Houlafidiaesinunien : 2.99. 231 (202231)

ANBINITVINNIUIINTUDBIEN NIFVILNRTVBIEN NI5E18NDARNYULTIONAILANFAIE
U q

|
p=" 1 =

Funanasiwars nsnaneiuguazasnisdumiasinlsndidniiagvacdin sugmansiUszans

LAZNUANARSEDIN1TATMUINTG  Angranseasuuaiis Welauazlhda nisaauannis

Y9898 WUTAFINTTHN WHTANERT289T VLR AN UURLUT AR BeN Y s

Studies of gene interaction, gene mapping, polygenic inheritance, mutation and
detection of chromosome where genes are located; population and evolutionary genetics. The
genetics of bacteria, fungi and viruses, regulation of gene action, genetic engineering,

immunogenetics and human genetics.

7.%9. 356 (202356) AEANAABINY 3(2-3-4)
BIOL 356 (202356) Plant Anatomy

Waulafifiossinune : 2.99. 102 (202102) %38 2.23. 104 (202104);
%38 2.27. 112 (202112)

zﬁ“ﬂﬂﬂm:ﬁqfﬂﬂmﬁﬁuzga wadNy  Haifiandy Wollenmadafen  lagianing

Bakan 1ATNAEIN8991N IATIREINIBNANEN 1ATIE519288TL  IASIaEeananas Taseadng
@ a va A A [

ABN NALAZINAALATUTRANNSIARIYaY

General structure of higher plants, plant cell, meristematic tissues, simple permanent
tissue, complex permanent tissue, root structure, stem structure, leaf structure, secretory

structure, structure of flower, fruit and seed and related experiment.
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.29, 361 (202361) qumgnsu‘%muﬁ’ﬂu 4(3-3-6)
BIOL 361 (202361) General Plant Taxonomy
Joulafidiasinunan : 2.99. 112 (202112); wia 2.912. 102 (202102)
WAy 2.743. 104 (202104)

'Wgﬁ/ﬂﬂ’]iLL?NZW]’]N‘MNﬁil?l’ﬂﬂWi]ﬂEﬂ‘léﬂ‘iNaﬁ’Tu Tﬂ’Nﬂ%’NVINﬁ’mgmﬁwmﬂmﬁﬁmﬂﬂ
ms@sugnsnenuazinazunsuaen nsdauAussaneanuaeie nsliuarnsasneglisu
dmFupsaenidefiy dduduniseynanistuarioinendans Uazifiniadnduuniiy
Susiuazadialudsdsauasielude g

Principles and meaning of plant taxonomy, morphology of flowering plants, floral formula
and floral diagram, plant description writing, key usage and key construction for plant
identification, plant categories and nomenclature, history of plant classification, orders and

families of monocotyledons and dicotyledons.

7.%49. 405 (202405)  FIWHINTG 3(3-0-6)

BIOL 405 (202405) Evolution

Soulafidaswinunew : 2.29. 231 (202231) waz 2.29. 371 (202371)
WHAARLASHANNIINTTUIUANTAITMUINTT BA2BINTLUIUATAALRBNLALNA (AN1T

ARATNINIT @T’mii’mﬂfs’mLLﬂiﬁuWNW‘uﬁqﬂ‘i‘iNTuﬂ‘izﬁﬂﬂ‘iﬁ‘i‘m‘h”]ﬁ NIUSuFLAY

1% 'S

ATMIUINITIIN NANFIHDIATMIINTTZAUTHANE ATMUINTTHVANA 9aNIALAZNNTFEIWS

9

mafin aU3S A useATasnniauszsruufon nuFnnaiiaesuasAidnn
WINEN NTTUMNNTAITRINNNTIEeRY dRduazayed

The concepts and principles of evolution. Types of selective processes and evolution
mechanism. Examples of genetic variability in natural populations. Adaptation and coevolution.
Evidence of molecular evolution. Macro-evolution, microevolution and extinction. Speciation.
Phylogenetic and ecological relationships. Theories of the origins of the earliest cells and

organisms. The evolution of plants, animals and humans.

2.7, 446 (202446) naasLiulaluiy 3(2-3-4)
BIOL 446 (202446) Plant Growth and Development

WaulAfaskIunes : 2.299. 342 (202342) w‘%ﬂmumqmﬁwﬁ@uwméa@u
FIMSURNANYIUHARANEA

aBIIpuaranNLIndeNfintuArmsesfivlneeity nsRnysingniselsng
7 na1eUsngn1aol axidenaniadesss (Udnareiades | nsaruannafinedaz(ns
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LW’]%L%&I\‘]L%@L@LE) ﬂ“‘a‘aﬁwmﬂmmﬁm ﬂ%’ia‘l/m’m@\‘lﬂ’]‘i@ﬂﬂﬂﬂﬂﬂ"ﬁ@]ﬂwﬂLL@tﬂ’]’iL@%iy?I@\‘lNN
UFAREAsiEIT LA TUIBINNSIe 3 I LILAULAZIIN MIawRTBsReaLLLbUb LAY
tuber &35AnEMALLIALY a35Ansnanalfisaazuandenilvmnzanuaraniizniatans
NINYDINY

Internal and environmental regulations of plant growth and development. Several
phenomena are selected from the following topics: Morphogenesis (Plant tissue culture), seed
physiology flowering physiology, fruit set and development, shoot and root growth interaction,

bulb and tuber formation, post harvest physiology. Stresses physiology and senescence.

2.7, 461 (202461)  AYNIHIBHTUGIBBINTADN 3(2-3-4)
BIOL 461 (202461) Advanced Taxonomy of Flowering Plants

Saulofidiassiiunan : 2.9, 361 (202361)

Unsh lenansaynsnAsiey szuumsdnsuunitetuiiaqiin asduazanaaity
Tuidsafen 297 wazanavasfinluidesy Tulunamuaznisvuvon A8RnenannssAam
wula uazdfiifnafifiendes

Introduction, literature of plant taxonomy, current system of classification, families and
genera of monocots, families and genera of dicots, monograph and revision, modern method in

plant taxonomy and related experiments.

2.%7. 470 (202470)  FARAINRAT 2(2-0-4)
BIOL 470 (202470) Biogeography
Soulafidiasitunan : 2.97. 371 (202371)
nnanszanedaressidAnuulaniifiunasnarniladenennanimuazgananty szuu
AUIAUULANG] ANHANTEHDINTTANA9DY UATNNTNTEANEFesRITTARTY ATmunng e
N9Y9789UE WaTN1TgYug
Distribution of living organisms on earth as a result of physical and biological factors in

various types of ecosystems. Relationships between existence and distribution of living organisms

and evolution, dispersal, and extinction.

2.%9. 471 (202471)  &m2RAIN 3(2-3-4)
BIOL 471 (202471) Animal Ecology

Raulafidiassiunan : 2.9, 371 (202371)

ANENT1a9iNaAaN19NT2IYURZANNEANENYTdREIdRdtn  A1SIUAEULUAY

o = o/ 4

Usz1ns n1sudedu n1snszatsuazgsneesdnd nialiudnifufsuardndfan nazeenns
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nszynwasEyEdRedndln  niseydnddadiln  UfuRnisiwkesfifnisviedfifnas

NAFNNFATUA FUAiaznilenss

Factors affecting the distribution and abundance of wild animals. Population dynamics,
competition and dispersal. Animal communities, herbivory and predation. Man’s impact on wild

animals. Wildlife conservation. Laboratory or weekend field trip once a week.

2.29. 473 (202473)  ZF9EINeUNRY 3(2-3-4)
BIOL 473 (202473) Water Pollution Biology

Saulafidiassiiunian : 2.9, 371 (202371)

¥

wdslnenflendeudadadinanananden dmnsuludyneedainenings ez
WAendasiungnaeiian Unwfiurnansesunasiisgendeluin navasaieiifidefauas

1%

dnn wazAsiiufivasansiesingg Tumin
The topic of water pollution, by its nature, requires an interdisciplinary approach. From

the biological viewpoint it requires a knowledge of the general ecology of aquatic habitats, of the
effects of pollution on the aquatic flora and fauna and of the toxicology of various specific water

pollutants.

2.97. 474 (202474)  wenuRLIAINEN 3(2-3-4)
BIOL 474 (202474) Plant Ecology

Raulafidassiunen : 2.29. 371 (202371)
msfnunUsngniseinsiiueine Tasewisiifisaduily Wu nswasngs 119
unsnszany nefinefiudieg uaznsyngniieg Msunnu uarANERNRWEsEAUR il
=) ad ! a ¢ J = a
VYWY IDN1TANC Gfum‘if;Lﬂ‘iﬁzwﬂqmwﬁu‘iwumﬂ
Ecological phenomena specifically involving plants such as pollination, dispersal, plant
migration and invasion, succession, and plant interrelationships on the intraspecific and

interspecific levels. Methods and techniques of ecological analysis of plants and communities will

also be considered.

2.%479. 476 (202476)  AINBINTTARINYE 3(2-3-4)
BIOL 476 (202476) Conservation Biology

Raulafidiassiiunan : 2.9, 371 (202371)

nsAnEIRANNMaNEIneIeInseyEnEfeuardndriiadnsg Tulan T
NANTINU AINHYEEABEILTILINIA NIABAIUAZN1TIANITASAEIRUEARdN N3
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PR IUENN NABNLAEN I AR T n U desndUgaTTYIR wazuMUIasEIY
wOnEFEASa LR AMNEn

The biological principles of maintaining the diversity of the world's flora and fauna;
man's impact on the biosphere; the establishment and management of wildlife sanctuaries;
captive breeding and re-introduction of endangered animal species; the role of botanical gardens

in propogating endangered plant species.

2.77. 481 (202481)  Huranangfnssu 3(2-3-4)
BIOL 481 (202481) Behavioral Ecology

Saulafidiassiiunan : 2.9, 371 (202371)

ATMUNINTEBIRNAANEINGFNTIH WOFNTIHEIUAT TEUURIAN msdDang uaz
ANNENTWE IudeAN N19USDsRYeEalsyTRuas Inseadnaszenns woRnssnnanyee iy
WHINNYBIRLIATNIEN

Evolution of behavioral ecology, individual behavior, social system, communication and
relationships in society. Adaptation of life histories and population structure. Human behavior in

ecological approach.

2.AN. 206 (203206) LARNARNSHRIVSURNANUINENFIZIIT AR 3(3-0-6)
CHEM 206 (203206) Organic Chemistry for Non-Chemistry Students

Fonlafifissntunian : 2.A8. 104 (203104) %38 2.a%. 111 (203111)

UM AngduknuaTNs3ende nnsmansianlaznauwdd iussinluanaues
a3Bwad UBeuaiawad weanndnlalasansueu lalnwedfuuazloloneslnsegl am
a3lainil asdsrnevuslsunin saUseneuualaey upanaged fivea uazdves il uea
Aladuazdlaw nsnAnsuandanuarenying aslulsnsn afn nsnezdln wWulhd uazlusin

Introduction, classification and nomenclature, organic compound analysis, bonding in
molecules of organic compounds, organic chemistry reactions, aliphatic hydrocarbons, isomerism
and conformational isomers, stereochemistry, aromatic compounds, halocompounds, alcohols,
phenols and ethers, amines, aldehydes and ketones, carboxylic acids and derivatives,

carbohydrates, lipids, amino acids, peptides and proteins.
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2.A4. 111 (203111) AR 1 3(3-0-6)
CHEM 111 (203111) Chemistry 1
Soulafifasunon : Wi

umiuaz3unaiduiuiniaait Tassadvesnen Wustafi luansUsznaulssan
pinee annaladl goanarmansidand il Wi ssazasuazAeaees NIALE LAY-
FRUNAATNASIBILAH

Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and

colloids, acid-bases and chemical kinetics.

9.Ax. 115 (203115)  Ufisin1siad 1 1(0-3-0)
CHEM 115 (203115)  Chemistry Laboratory 1

Waulafifiesituien : awzidawsaunsaniunssuauwida 2.a8. 111 (203111)

aaa

wiatiasneg IufesUfifinised UiiBenuewmeuncuaranslssnaueemesuny a3
Aualduinnsdanssiuaaauennaian nsRIATIEE N EaNaLaNaN |
aygfiiennpad WisiafiuazlassadwluanasunaniiuasUfiBeniunay anudewnes
Ufif3en wadtanfinuassadaadndu 8idnlnsdds namaaaluanalneendonisanas
ﬂ@df«gmﬁ@mrﬁ\ﬁ ANARNIALUA 9N N3 SaUNAFERS-luALazTNINES nn3nnannsm-
UAsenlalofmduaniuadlon uaznisnaas Lafefie

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent:
synthesis of calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds
and molecular structure, chemical equilibria and reversible reactions, heat of reactions, galvanic
and concentration cells, electrolysis, determination of molar mass by freezing point depressing,
acid-base equilibria and buffers, acid-base titration, titration curves, chemical kinetics: iodination

of acetone, and special experiments.

9.A%. 209 (203209) Ufiiin1salidunad darsudnAnuuenatAizwal 1(0-3-0)
CHEM 209 (203209) Organic Chemistry Laboratory for Non-Chemistry Students

Soulafidaswinunan : 2.ax. 108 (203108) %38 2.AN. 119 (203119)
%3a 2.A4. 115 (203115); asnziiguiZaunsannu
7.AH. 206 (203206)
UFiRnsnsiauvaditiunaiefidndny 017 nevinansliudgnt nnsuenuaznnTanin
a198uae nsAnenaNURYay e idueeIa19Buad nsdaATzianTBunad uasfnen
UFAResine Tshaulaansansiundd ansilaind

Laboratory course in organic chemistry emphasizing important laboratory techniques:
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purification, separation and extraction of organic compounds. Properties of organic functional

groups. Organic synthesis and various interesting organic reactions, stereochemistry.

.59, 312 (214312)  AgAnewialy 4(3-3-6)
ZOOL 312 (214312) General Entomology

Wanlafifiassinune : 2.299. 102 (202102) Wsa 2.29. 112 (202112)
wziANSfEaiuuNgy, FgIAnen, F393NE0 LATNITTASININUNAY N19LAL
SAEIUNAY [WinaaunTisrasdriinAnuifasyings

An introduction to the study of insects; their morphology, physiology, and classification.

Students are required to make a collection of insects as part of the course.

2.87. 340 (214340) NFAINARBINNTIINYA 2(2-0-4)
ZOOL 340 (214340)  Laboratory Animals in Biology

Saulafifiasiunian : 2.29. 102 (202102) wha 2.79. 112 (202112)
NIBATHAMNITARABUDBINTATY
ANANA Y2 RIFANARD9 THINNFTE N5 dRdnAaeInIeBiingn AnEdEng
FaAneuarngAnsandninaaas assenusaoitunnslidnd nnadsuaguadninaaamig
#aanen larvasdninaassuarlsafindesindndnaansgan malladmsudadnaananig
Fainen p1Banmntuazaaannired FdRS madenduienauminemaaestudng
The importance of laboratory animals in research works, use of laboratory animals in
biology, biology and behaviors of laboratory animals, ethics of animal use, rearing and care of
laboratory animals in biology, diseases of laboratory animals and zoonosis, techniques for the
laboratory animals in biology, occupational health and safety and alternatives for animal

experimentation.

2.87. 381 (214381)  weRnsssineialy 3(2-3-4)
ZOOL 381 (214381) General Ethology

Seulafifiamiunon : 2.29. 102 (202102) %38 2.29. 112 (202112)
NANAITNNNGANTININY FTN1TANEINGFNTINTRT NOANTINAVNTYI9UDD9

FTUUUSTAMUATEDS N ﬁﬂwﬁuﬁmﬂquﬁﬂﬁmwm waAnIsNdauds doyrinayiod

WOANTIHNTTEEUE WORNTTUN19RIAN N19ADA19209FAS WABBINITIUALHUUAS

FNINUINRBNADNITUTUNGFINTTNB9dnd nofnTsnaesdndiGauiAsunungAnssnesn
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Principles of animal ethology, methods of studying animal behaviours, behaviours and
functions of nervous system and hormones, basic concepts of ethology, conflict behaviours,
innate behaviours, learning behaviours, social behaviours, communication of animals, effects of
environmental changes on adaptation of animal behaviours, and animal behaviours comparing to

human behaviours.

2.2.2 3UINISHBRIYNBN
1) 3¥L9AU
f1.9N. 412 (064412) m‘smumszmsféﬂu?’;’iwmmﬁmﬁﬁlfam%’ﬁwm 3(2-3-4)
EDSC 412 (064412) Teaching Science Strands in Biology Contents
Seavlafifiaswinunan : Aan. 430 (064430) uaz .99, 431 (064431)
%38 ATNANANTBUBINTATEN

MaRaRaTEMs3endingmansifonoinendmsuinBonligasdiu 4 aaumn
ndngraniadnuiniugnilaadindenianssiidenuasaisaunund nainuay
Ussfivna natiiangUngel nadawEssiesfiinismaiamaiaidnnlimsugifion
e

Science strands teaching of biology for fourth level students according to basic education
curriculum emphasizing analyzing contents and concepts of teaching methods. Assessment and
evaluation, using of the equipment, laboratory preparation and necessary techniques related to

experiments in biology.

.97, 430 (064430) WRANNISUALIENAWINYIFINAS 3(3-0-6)
EDSC 430 (064430) Principles and Teaching Methods in Science
Saulafifiasiunan : A2 205 (100205) wWaa #.2. 211 (100211)
USreuassaneRuedinenmand n1adiEedinenmans asvenniaBensiifeady
ANFELULAZNTNBUINEIFNERS NANNNT TBNNTREN WAARANNTREWANENFNERS NANGAT

ANTANEIIUANG I BINFNATITENTELUFTINLART NTTANARINFNTNTZINATAT

£%

YIUAUNRNENITAMUINIGIEYNE  N1TINLANRNITADRLAZNITININHNNTI ARSI R WA

U4

YV Y
o A

WanandpsriunangmsnisfinunduiiugmnguansznisBewiinenmans
Philosophy and nature of science. Scientific literacy. Psychology of learning and teaching
science. Principles, teaching methods and strategies in science instruction. The basic education core

curriculum in science subject. Authentic and formative assessment, and evaluation for learning
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development. Lesson planning and evaluation planning according to basic education core curriculum in

science subject.

2.2.2 dgnaan

f.9N. 415 (064415) AANISNANLFITNIAINYIATAAS 3(2-3-0)
EDSC 415 (064415) Activities to Promote Science Attitude

Soulafifiawinunew : f.99. 430 (064430); %38 ATHATHLANABUABINTATY
A199ANANTINAINYIAIFATLATHNANGATNTANEITUNUFIUNGNF1TEANTEEUS

Angnenans MannehuusznieneniuEen TngysonnisraEnangtmansuazimmnig
MENTANEIULUSIATI8 N19DBNULLLAZNNTEE RN BeunsaananeFansadadne
mniﬂ@ﬁmﬁmmzfmmﬁﬂ%

Organizing science activities supplemented the basic education curriculum of science
strands both in and out of classroom by integrating knowledge of science and entertainment for
holistic education, designing and constructing science instructional aids from local and disused

materials.

#.9N. 416 (064416) ﬁ@ﬂ‘i‘iﬂﬂﬁiSﬂ’liﬁﬂuia‘Vliﬂﬁ’lﬂﬁl%lﬁ3~ILa&l 3(2-3-4)
EDSC 416 (064416) Extra Activities to Enrich Science Strands

Naulafidiasniuna : .99, 430 (064430) WAz A.9N. 431 (064431);
2 [~1 a
RIDATHAITHLRUADUDBINTAIYT

M9AATIEARINENNTINEANERS MTReTeAaTTauazLELMINNNTIARaNT TN

A19¥N13EENIIMYIAMARSINNAN N19ANTARANTINEITLN1TEENIIMLIAERTANAN 119
a g ° o/ v A = Vva -4 al a a a

NZ\]Glﬁ’ﬂN'Tiﬂ’i‘]_lﬂ’l’i@ﬂﬂ@ﬂ’i’imZ\I’W’izﬂ’lﬂ’iﬂu’gflﬂﬂﬂﬂ’lﬂmﬂwmL(”IN LATNITUILLHRNANINTTH
a13rneBensinenansiaGn Weliaeandesiunangmsnisinunduiugiu nguanss
A9EENINYIPNARTENTUN 3

Analysis of scientific knowledge. Analysis of indicators and contexts of enrich bodies of
science knowledge. Practice of activities organized to enrich bodies of science knowledge. Media
production for organizing science activities to enrich bodies of science knowledge. And evaluation of
science activities to enrich bodies of science knowledge. According to the third level science strands

of the basic education curriculum.



137

AL.an. 421 (064421)  Asaawdnemansfeundaniulsadan 3(2-3-4)
EDSC 421 (064421) Environmental Science Teaching in Schools
Soulafifiawiiunon : f.an. 430 (064430); WaEBMNAHHZELZBIMARY

nannnsuazngEin AN mansRndosfiedinnnndnugnlinisaon
Angnemansaauandontiladon saniinisdatansadmiuindouia Hfanusany
¥l uaziAnAnaszinuAsuande

Principles and theories of environmental science for fundamental knowledge for teaching
environmental science in schools and organizing activities for children to promote understanding

and awareness of the environment.

F.9N. 422 (064422) ﬂﬁiﬁlﬂﬂ’l‘ia‘l’lﬁ’lﬁ’lﬂm% 3(2-3-4)
EDSC 422 (064422) Science Communication

Seaulafigasimnon : Tl

naliADUszasng AUReNaTNNAVENERS NamEINS TN aR I AVENaRS uaz
foumdeniesdnsrmudnlasmueuasnauitiopniifeedtAenmans waliladuas
Aunden

Using various kinds of media in science activities. Disseminating science and environmental
news to the community to promote understanding in the community and solving problems of

science, technology and environment.

Fl.AN. 423 (064423) gi‘li’]iysy'iﬁmﬁu?m%ﬁwmmam% 3(2-3-4)
EDSC 423 (064423) Local Wisdom Related to Science

Soulafidamnnan : Wi
m'ﬁ'%’mﬁ@ﬂﬁuLﬁ'mﬁ’ugﬁﬂiyiywﬁmﬁmm:mﬂTuTaﬁﬁuﬁmsfumﬂmﬁﬂ%\iﬁuﬂ’uﬁﬁ’u
NANNITUATAHINWNINEFTRT
Organizing activities about northern local wisdom and technology related to scientific

principles and knowledge.
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PLAN. 424 (064424)  N1TIANISIFEINEANIANERS 3(2-3-4)
EDSC 424 (064424)  Astronomical Instruction
< de 4 ‘o
Raulafidasiiunen : (N5
[ %3 o/ = v U g a v g o o/ o/ =4

NANNITIANITIUUIGNNATRAIIIAINAT NINTTHNWNAUATTIANTATA TN TURNLIYN
THuA 1N N19IARBY ANIHAMATT AITFUNAAMNANILUTIBIRT 21IFN9ANTIANERS LAaTN1T
FAANEANTIAINAT m‘zm\‘iLLNuLLng‘jﬁﬁmiﬂ@ummmfm%

Principles of astronomical instruction. Astronomical activities to consist of games,
laboratory stellar folk tales, observation of heavenly bodies, and camping. Astronomical

information. Lesson planning and practice teaching in the classroom.

A.9N. 425 (064425) NIFIANTNRINTUAFTIINEN 3(2-3-1)
EDSC 425 (064425) Drawing for Biology Teachers

Soulafidasunon : f.an. 430 (064430) WEamMHANNNTEL2BIMARZA
ndnnsnenassin gunaniunnsnanim Anvineznisaanwiiieaiiasdunis
FanaBausinanen niaaseaTdin NmATFABN1TEY miﬁﬂmw%}umﬁﬂmﬁmﬁumi
’1’1ﬂﬂﬁWfﬂT‘gﬁTuﬂ’]‘i’%/ﬂﬁ@ﬂ‘i‘iNﬂﬁ‘iL%ilu?%fﬁ‘Vlﬂﬂ
Principles of a basic drawing. Drawing equipments. Practicing for drawing skills related
to learning biology. Creational drawing picture with other techniques. Applying knowledge and

drawing skills in biological instructional activities.

ALV, 426 (064426) n1saAnTsTasUfiRn1sEAnentulsaseu 3(3-0-6)
EDSC 426 (064426) Management of Biology Laboratory in Schools

Soulafifiasiunan : f.an. 430 (064430) WiamuarmfisraLrasmeRm

prnEAguasdnna iR AnenbiladEo sadeiangunsaindnuas
Tanpunaoiidndn nmadedadmmuaznisliiumafuinundaggunsnl metesusuaznis
Usrhngnunsol@aingn mafingifmauaznsiasiuuilgifive kesfifnisgaamen
ANFEBNLULLAZNTAANUS LRl dRn9 8 3nen

Basic knowledge of biology laboratory in schools both the main equipment and the
necessary equipment. Procuring, keeping and maintaining the equipment. Repairing and inventing the
science equipment. The accident and protection of an accident in the biology laboratory. Designing

and development of biology laboratory.
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F1.aN. 427 (064427) ms"‘ﬁﬁ%’;ut%ﬂuﬁm%’uﬂg’i‘rﬁwm 3(2-3-6)
EDSC 427 (064427) Classroom Research for Biology Teachers
Soulafifiasinunon : f.99. 430 (064430) WaamuAMNFNTEL2BIMATZ
prnEAg UM ATeiuEen fudAdeiudebaneirAnsmaniallus
Favien AmUAtiimadendlandddeiudouionmninga.
Basic knowledge of classroom research. Search for classroom research in general science

and biology. Write the proposal of classroom research for student development.

.99, 420 (064429) nsAnuIRS: lANEansAnLT 3(3-0-6)
EDSC 429 (064429) Independent Study in Science Education

Soulfidawinunen : muamdivrauzasmeizn

TA59n15 1% WEDAeNTIHALAYLALATUAN TENERSANYNTITNANYI9 19 LKA EN
Aupiranuatinanle Tnefenersdifindivinunadrelinddaie Winsmnenduadngam
AnenenansAnendse filUgisAumuiansiiasesiaaanaom

Project, tasks or special activities in science education that planned by the students under

close supervision of the Instructor. Presentation of finings to public.

FLaN. 431 (064431)  nsaANsi3eudinenAansaly 3(2-3-4)
AmIuAgsENANYT

EDSC 431 (064431) Science Instruction for Secondary Level Teachers

Foulafidissiunan : f.9n. 430 (064430)

nmaAmssiidarAnenmansganin Ansnmansnianm Anenenandlanuazaane

uaznAlilad samdngmanisAnenduRug g raaEna @ s e mans N1ayTnms

ArwE HevynaAnenaass inuenssuasumananenmans naUdiRnandvenmans uay

ANHEFMNNTEEUN HAnMFTuARMsT AN BenE uar MU TRMsaeEeneans s

SipunAnen anaintdalmAngransRnEduAg

Analysis of life science, physical science, earth science and space and technology
strands in the basic education core curriculum at secondary level. Integration among science
content, scientific process skills, scientific practices as well as pedagogical knowledge into lesson
plans and science teaching practices at secondary level according to indicators in the basic

education core curriculum.
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ALV, 433 (064433) nIsAaNANEIAARSLazIA Wl aE TN REA LA IAN 3(3-0-6)
EDSC 433 (064433) Teaching of Science and Technology Related to Society
Soulafifiawunon : #.9n. 430 (064430) HWIBATNAITNLAHABLZDINTATA

ANNHMNEYBIAINENFNERS WALHIAE UATFIAN HANTTNLUAZAINANRUFIDY
Aenrans maluladuazfony ﬂfymumumvmLLﬁﬂiymf/‘iLﬁm%mﬁ’uﬁwmmm%um
wialuladudsan santionisiundsinemans walulad uazdopsnngnisaeuuazlily
FAnarandu

Meaning of science, technology, and society. Effects and relationship of science,
technology and society. Problem that related science, technology and society and the solution.

Application of science, technology and society knowledge to teaching methods and dialy life.
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2. NRITRVINNGILINTT NISANATT 98 KNIBNITUAIATITI2B9B19158U 5291

Hrarane1a19d as.gnanyanl inainus
BNy Aineinus, 857w AUS1AY, §391 WAL ULATAAAT aamezinl. (2562).
nsAnEUaNEEEN TN Bunssmingdade s, mesniduiinsannns
UszpAgniainanenasnddassiumd “Aunnsdnumitaniafneiuasiam g
4,07 Fufl 13 quATLE 2562 4 aMTANENFNINNYTIFINENAE AneiapdTen
a.\8199 9. Baslni, i 380-391.
ANBNTYIR Aneinus, 0180 o meiuml, a9AUE AUEIY UAYTITN AU, (2561).
wnaEEsn g huuangnazdea s, Boabnl: Tasiasisuna n1sfiad. 108
Wi
QA aendvie, guBfeyedl fiweinus, Unuadl A3aTan, 031050] AviBaed, uazausea (og
qn. (2561). Mssauazimuguuunalnnmsasnaiwais vanmdnessi
IR IR NS URRTEUUAZ NS TS BIIA, VUAILAUUNNTITH209

AUNINULATIBNITRNINIGANEI NTENTWANEIBNIG. 293 WHA.

219158998 R ANl
gnBfigyasl Aineines, 3R ANGIIY, 9357 WALE UATFRRHN a1, (2562).
naRnEIIAI GRS T INE Dugmuy s inal. snssmduiiasennisg
Uszpirniaiianenasiddassiumi “Aennsdnumnifleniafneiuasimm g
4.0” Fuft 13 QHATIUE 2562 04 NNTANENFRIMINNNITAINENGE AneniaRdin
.1809 9. Fe s, i 380-391.
gnBfiyasl Aineines, I8TAH 8 mEdund, a5AUS AUGIIY UAYTITT WALAY. (2561).

wnaEenegaanen bunvnangnag o sl Boalal: suwa nsiad. 108 wi.

219198925 NUE AUENIY
Bty Aingines, asWNY ANENIY, 5357 WALAS UATARAT amziuni. (2562).
nsAnEUaEEEN TN Bunsamangdade . smesniduilnsannnng
UszpAgnininaanasnddassiumd “Amnnsdumnitanianeiuasiammgn g
4.0” Fuil 13 quATILE 2562 04 AMTANENFNINNYTIFINENAE Aneianden

a.1ia9 .39, wiin 380-391.
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qrBntyad Aingines, FART armedum, asAuE ANEIIY UATTIT1 WAL, (2561).

WARE NGB N Daiinenazdea sl Baalisl: suwa nnsied. 108 wiln,

Hrarans1asd as.Nazqll ARSI

Wongsawad, C., Wongsawad, P., Sukontason, K., Maneepitaksanti, W. & Nantarat, N. (2017).
Molecular phylogenetics of Centrocestus formosanus (Digenea: Heterophyidae) originated
from some species of freshwater fish from Chiang Mai Province, Thailand. Korean Journal
of Parasitology, 55(1), 31-37.

Wongsawad, C., Butboonchoo, P., Wongsawad, P. & Nantarat, N. (2017). Spatial variation in
infection by Echinostome metacerariae in freshwater snails collected from some areas in
Chiang Rai Province, Northern Thailand. Proceedings of the 34th Annual Conference of the
Microscopy Society of Thailand. 31th May — 2nd June 2017, Bangkok, Thailand, pp.122-
125.

Sitthisarn, U., Wongsawad, C., Wongsawad, P., Jong-Yil Chai, & Nantarat, N. (2017).
Echinoparyphium recurvatum and Phylogenetic Tree with other Echinostomes in Domestic
Ducks from Chiang Mai Province, Thailand. Proceedings of the 34th Annual Conference of
the Microscopy Society of Thailand. 31th May — 2nd June 2017, Bangkok, Thailand,
pp.126-131.

Wanlop, A., Wongsawad, C., Prattapong, P., Wongsawad, P., Chontananarth, T. & Jong-Yil
Chai. (2017). Prevalence of Centrocestus formosanus Metacercariae in Ornamental fish
from Chiang Mai, Thailand, with Molecular Approach Using ITS2. Korean Journal of
Parasitology, 55(4), 445-449.

Wongsawad, C., Wongsawad, P. & Wanlop, A. (2017). Risk of Echinostome metacercariael
Infection in Filopaludina spp. from Phrae Province. Proceedings of The 43" Congress on
Science and Technology of Thailand, B500GPA.

Cheypanya, V., Wongsawad, P. & Wongsawad, C. (2017). The Prevalence of Metacercariael
infection of Echinostoma revolutum in River snails (Filopaludina spp.) from Four Dictricts,
Chiang Mai Province. Proceedings of The 43" Congress on Science and Technology of

Thailand, B5007PA.
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Wongsawad, C., Nantarat, N. & Wongsawad, P. (2017). Phylogenetic analysis reveals cryptic
species diversity within minute intestinal fluke, Stellantchasmus falcatus Onji and
Nishio, 1916 (Trematoda, Heterophyidae). Asian Pacific Journal of Tropical Medicine,
10(2), 165-170.

Samitasiri, T., Whangchai, K., Dheeranupattana, S. & Wongsawad, P. (2016). Effects of
Brassinosteroid on Clonal Propagation of Paphiopedilum appletonianum (Gower) Rolfe
1896. The 28th Annual Meeting of the Thai Society for Biotechnology and International
Conference. The Empress Hotel, Chiang Mai, Thailand. 28-30 November 2016, pp. 54—
60.

Apiwong, K., Wongsawad, P., Maneepitaksanti. & W., Wongsawad, C. (2559). A Survey of
Ectoparasite Protozoan of some Ornamental fishes from Fish shop in Meuanq istrict,
Chiang Mai Province. SneNmduiinsannnnauszgAznisinenmaniuazna bilad
whstlszmelng AsR 42 (vm 42) Fuit 30 WOARNNEW-2 FHIAN 2559 04 Tsausaiom
1137 UNTHA LEUNTR WAE1 NTINNNNIUAS, i1 567-570.

Muengkaew, R., Chaiprasart, P. & Wongsawad, P. (2016). Calcium-Boro n Addition Promotes
Pollen Germination and Fruit Set of Mango. International Journal of Fruit Science, 16(2),
147-158.

Wongsawad, C., Wongsawad, P., Sukontason, K.,Phalee, A., Noikong-Phalee, W. & Jong Yil
Chai. (2016). Discrimination 28S Ribosomal Gene of Trematode Cercarea in Snails from
Chiang Mai Province, Thailand. The Southeast Asian Journal of Tropical Medicine and
Public Health, 47(2), 199-206.

NOUTA SIVLEANAE, UTinAn 999N, nunassos Sy, Wazqll TR wazanL WNEINH.
(2558). ﬂ’]‘iLW’]:Lé’ﬂQLENU%T’HEHOW’]?’]TH‘WNEWWWN@Q. IVIAVTHELTATINEEIT, 8(3),
156-159.

Wongsawad, C., Thapana, C., Wongsawad, P. & Choovattanapakorn, N. (2015). Occurrence of
Helminths Infection in Norway Rat (Rattus norvegicus) from Mueang District, Chiang Mai
Province. Veterinary Integrative Sciences, 12(3), 159-165.

Sripalwit, P., Wongsawad, C., Chontananarth, T., Anantalabhochai, S., Wongsawad, P. &
Jong-Yil Chai. (2015). Developmental and Phylogenetic Characteristics if Stellantchasmus
falcatus (Trematoda: Heterophyidae) from Thailand. The Korean Journal of Parasitology,

53(2), 201-207.
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Takamiya, T., Wongsawad, P., Sathapattayanon A., Tajima N., Susuki S., Kitamura, S.,
Shioda, N., Handa, T., Kitanaka, S., liijima, H & Yukawa, T. (2014). Molecular
phylogenetics and character evolution of morphologically diverse froups, Dendrobium

section Dendrobium and allies. AoB Plants, 6(Plu045), 1-49.

e et th] A5. 8T FANTUNS

Nuchpho, P. & Sanitjan, S. (2016). Pre-foraging and pre-roosting of white wagtails (Motacilla
alba) at roosting site near Thapae Gate in Chiang Mai City, Thailand. Proceedings of The
11" conference on Science and Technology for Youth, 30 November 2016, Chiang Mai
City, Thailand. pp. 65-72.

gt YANIR WALNTRR NAVAWNS. (2557). nsReaafasidnrasunBeesTan. 917879
NyIangaYIITAgeEan, 9(1), 99-112.

gt yaNIR, RINR AANTUNS UAZUEYIS Anzqasans (2556). n1suSeuiieunisdaaias
\ReNIBIUAIBENATENT (Acridotheres tristis) sewinaslatibudaeruae laksuieg
Fansadea ‘iﬁﬂdﬁuﬁ‘uLﬁ@\‘i@’mﬂ’]‘iﬂ‘i:ﬁmaﬁ’]ﬂ’]‘i‘izéﬁ_l‘h”]aL‘%@Qﬁﬁlfjﬂ’nﬁﬂdfﬂﬂ %
7 34 Fuft 19-20 $u91AN 2556 T4 ATITAIWFNERS NATINETALNEATATAS
NTINNENIUAS, 1 62-68.

ABNSAT AN3NY uAZATER ARNSRNS. (2556). ATTHMAINVATEYBIHNLEIIEIHATHW 5.9
uazandAnENsTINT Auardn SN Benns g, Tenduiinsnnalszgdninis
s REeIERdTIlasing ASeTl 34 Fuft 19-20 FuanAN 2556 04 ADLANFNTRS

NUINYIRUNEATATRNS TPNNHNATHAT, $H1 14-20.
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