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513511 UG y 8@ iUg & 3(D6)
(Chemistry for Teachers I)

513512 UG y 8@ iUg & 3(D6)
(Chemistry for Teachers Il)

513831 U6 g uo6y6 +8 2(D4)

(Contemporary Chemistry)
51381 daié O g U6y iUy Op & 1(80)
(Chemistry Laboratory for Chemical Studies)
0 R 7T UU 1T UOWY OEOIESS68Y 1iTd
513521 0 OQud § T UG & 3(25)
(Principles and Methods of Chemistry Teaching)
513522 O gY €0 o g <710 gy ida i & O g 1B0)d
(Chemistry Laboratory Teaching)
513523 g i +iU i U Y +8yé & U Yw +iged@5pi VY
(Research Methodstagsg and Ethics for Chemical Studies)
513524 y U Tu é0eedi U Ub y Op & 2(23)
(Instructional Media and Innovation in Chemical Education)
y 0oTYUDUTd d& Ui O éd

513501 y 667y @4 i Us vy Op 1(e1)
(Seminar on Chemiesg)l Stud
513502 y 667y @i Uoy Op & 1(e-1)

(Seminar on Chemical Studies II)
2 U R ¥ OO 6°0a &OW'ésd
é+ au Oy Op Y Og su R & o871 8 o 0@ +iu |
yx 0 B Wag iUl @+diR a¥ O &R 7 a4 Oy ég
513531 U6 y U Utéua 6y @ iUg d 2(D4)
(Environmental Chemistry for Teachers)



513 532

513 533

513 534

513 535

513 536

513 537

513 538

513 539

513 551

513 552

513 553

513 554

513 55

513 556

513 557

19
U6 y x6 6y o iUg o
(Health Chemistry for Teachers)
Uo i yéy o iUg d
(Material Chemistry for Teachers)
uo 1 g U O6RT O gy @ iUg
(Food Chemistiuantibns for Teachers)
U T éh isgyiéod
(Forensic Chefimisisachers
Uuo R Uy &
(Color Chemistry)
Us O 1oty Ul Tiikeii
(Chemistry in Renewalbe Eeacl)grs
ixa 6 ypi U US d
(Special Topics in Chemistry |)
ixa 6 ypi U US d
(Special Topics in Chemistry II)

O gY ¢é0 YOpo6 B Uyga UyseaUd2®4) 0 o

(Creative Activities for Learning Chemistry)
yeyoOp o
(ST Education)
O oY ¢é0 g g +1g ai O
(Ubiquitduesmning Management)

U OO0 gl é U0 O gdo

U T

O6 07T gdé OO0 6
(Games and Board Games for Learning)
p UOupy o iU UG d
(English for Chemistry Teachers)

ixa 6 ypi U U6y Op &
(Speciapibs in Chemical Studies)

o2 &
2(D4)

2(D4)

2(D4)

2(D4)

2(D4)

2004)

2(D4)

2(D4)

2(D4)

2(D4)

6 TAU0O gy Q@4 i+ vy
(MeasureraadtEvaluation in Science Education)
O g o +1g ad2(B2

2(D4)

2(D4)
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513501 y 66Ty @ i Uy Op & 1(@-1)

(Seminar on Chemical Studies I)
y 667 T Uxa i T y7TYIi U U6 B Ub

0 d Seminar on topics of interest in chemistry or educational

513502 §y 60671y @i U6y Op d 1(@-1)
(Seminar on Chemical Studies II)
y o617 1 Uxa i 7" yTiYIi OUUsi O =i
Ui+ 17 67idd 6 p UOUuUp

Semain on topics of interest in chemistry related to thesis
progression (English).
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22 o &
Uo y 80 iUg & 3(06)
(Chemistry for Teachers I)
O gy U Ug dUU 06U égiii+ é80 gu U
UTa Y =1 U Ubwy®waode © OLiaval 69 ay
UgUye@ & U8 6 0 HoliiéwxoUn dwxpa ou O
y y@edo e oG éid u yei é x Uyy o
Conceptual synthesis, analysis of misconceptions, stuc
reseah in chemical education and application of knowledge f
the topics of atomic structure, periodic table, properties of eler
and bonding theories, thermodynamics, stoichiometry, states ¢
matters.

UbeyiBo d 3(D6)
(Chemistry for Teachers Il)

O oy U Ug dUlU 06U égui+ é680 gii U
UTi Y sTi UUs y Opi O =+ixa U & O o
YUiouy yeeaueyuo xoeWlyeada O g + x U

fig +d 0P aR U O 0O U

Conceptual synthesis, analysis of misconceptions, stuc
research in chemical education and application of knowledge
the topics of chemical kinetics, chemical doaskrium,
electrochemistry, structures and reactions of organic con
biomolecules.
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23 o &
U g uoyo =+ 2(D4)

(Contemporary Chemistry)

Og R o6 +0UU 6@ al U UG O 188 €&
g ié U000 gi e OOUdy pyiyBodu Y =i
BRUédg Y U1 é+ RaUu 68 ai U Ub &

Relating chemistry knowledge to current issues and t
advancements. Integration of chemistry with other disciplines.
research articlesg 8okyday problems using chemistry knowled

dai e Og U6y @i UY Op d1(8B0O)
(Chemistry Laboratory for Chemical Studies)

O goaié O g Ud 1 Uxai Ty Y é+(
dai é O g Ub WU dyRb U@ gioU® idi U
O oi aogpy Wile d ay Op yoi & i1 |
y 2809 O 1T Ti@d+d 0 1 1ig +d

Chemistry laboratory on interesting topics by integratir
disciplines. Chemistry laboratmy islgtrsimentation. Advance
techniques in chemical analysis. Separation and purificatic
Synthesis and study of physical and chemical properties of org:e
compounds.
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24 o &
Ua 00 g Ui yiUb 3(225)
(Prindgs and Methods of Chemistry Teaching)
U Oy éo G & 1yoisaeedR 161 3 UUG+ v

Ui+ yessd o g +1g ax U667 p+ddO @ G

Ui Opi U 6 8faa dul 69 a i Ayail i
U é U dg 0 CheOYDy EivsYaud UD

Curriculum and competency in chemistry. Satere®f scie

literacluman learning theories. Finding and eliminating mis
Metacognitive knowledge and skills. Pedagogyeal teaiemdinoy
activities design.elvhesdad evaluation of learning outecomes. N
teaching.

O oY é0 g g <10 gy 16a i & O @1(BBO) &
(Chemistry Laboratory Teaching)
O gy 11 Op Og 1070 @i Ul i+ y y@oddi
U Ug U6 0 14 160 gY é0O g a Uda i é
O ii o841 &6 VowUd Qed 80geéd 6 O ¢
yT 00 @i UgUU 10 i+ y yégdeé oig i7ix L
vy o U6 0 x WWe dda i & O
Teaching of scientific process skills, chemistry laboratory
glassware and basic equipment. Laboratory management b
principles. Design of chemistry laboratory lesson and equipn
teaching and creatiog peoject in the context of the classroom. C
preparation. Chemical and waste management in chemistry lal
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B1%23 @ i +iU i UY +8yé & 0 Yo +igdE)gl VY
(Research Methodologies, Statisticy &itkEtitiasStudies)

ToU é8g 1 +iti i O g 0 O 1070 g0 Y

O g0 1éd8fa O g Y +80 g Y + B Udg

Ug U6 1 Ra 10 QligYiu+ &0 Ra & i® uiigd

8o 00eO@0 gl Ug diuld g Y + B UU &0

6 ¢ciiil @ +18 060 788 1 +ii UYg +igg00 g

Concepts, methodologies and research processes in cht
Problem analysis and research problemQudentifatate and
gualitative researchndiinaatl reseRetearch tools. Data collectic
Applying statistics and interpretation of quantitative data. Princif
research result analysis. Classroom action reseasdh.hugsson stu
research.

513524 U fu é0geoi U Uy Op 8 2(123)
(Instructional Media and Innovation in Chemical Education)
U OO g 0 8@ 0Oix Uy Uit é0eeoo
Tu é0ged G 1U T G+ i 6 y6 6 6 ¢i O
O Bbegeol UO gy Op
Principles and classification of media and educational
Production and selection of media, innovation, and technolo
teaching and learning management. Research iefadedtioreduce
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513531 U6 §y U éua 6y @ iUg 2(D4)
(Environmental Chemistry for Teachers)
6 T&T Ui O =+uxa UO iu i+t vy yéa

é 18 0 O ydguoi UR U U6 Yy U uéua 06
0 Ug dU é6 wa a1 &&0Oi&in UAQx UR ééai
OB o6 +0U0 68 ab i0 gy 10 B UD

Basic chemical concepts on environmental science a
Chemical principles of water, soil and air. Environmental bic
toxicology of pollutantanBlysis of water, soil and air quality. Prin
test kit available in the market. Content integration with chemist

513532 Wox% 6@ iUg d 2(04)
(Health Chemistry for Teachers)
Ui 6o a1 Uéali U Uid & O g i€ 6

U 00 gx U U Ua 1 OO0 ébdi1 a0 ek &0
fia UGB éddo +UU0 68 a0 iO gy T B UG
Basic chemistry knowledge on food, medicines and he
health. Principles of clinical Tastimgtgnd investigation substa
using simple devices available in the market. Content integratic

teaching.
513533 U6 U yé y o iUg d 2(04)
(Material Chemistry for Teachers)
Ui 69 a1 ©Béay O Uadriduiy e pé o

U Y& 6y 66 Tidg 0" U UgUyo@ BIRMEGHE
dg + Oed@éedh & -UBUG 69 ad 10 gy Tu R

General introduction of Bwatéredss and characterization
materiadRelationshipvéen structures, properties and performar
variounsateridlssesf materials in various appboétiohsitegration
with chemistry teaching.
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uo 1 g U 6RT O gy @ iUg 2(D4)
(Food Chemistridatriions for Teachers)

Ug OO0 i UR G Ud 1T 6RT O @x UOBT p=
Ou OO g1 Uix Ul éo6idu i é&d o il 1

y Yywoa UygeogUd 6 Yy U yo 6y x6 66
Principles of biochemistry in human nutrition. Macromole
Functions and mechanism of vitamins and minerals. Metabol
control based on biochemistry. Creative media for promoting g

U 1T & § i+eyiyYded 2(204)
(Forensic Chemistry for Teachers)
U OO0 gi U Yéodiog Uia<1Q géolYy ii
iUt é i+ y yéosddO g1 6o é 11 UT é 0 i
Chemistry principles in forensic science. Procedures
investigation of forensic evidence. Applying forensimistignce is
teaching.

Uuo R Uy & 2(D4)
(Color Chemistry)

dg U €& x UO g BRay @ ay 686 0 O6 13
O sY 10RT éx Uy g ay d6U0 6y 66 7Tidx
O gl éyédloh wéd e add

A historical perspective of colorants. Basic principles of
physical properties of colors. Classification of colorants. R
molecular structures and color. Color systems and color mea:
production. égtpins in products.
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513537 U6 O i6uayUUsiiB®di 2(D4)
(Chemistry in Renewabl@Enheagyers)
RT éx Uo6u B WO TRUadILEGSdaEUE B
U TUTG+ O g0 O O 760 UU @8y@o1H @3 fiy
B 6 +UUL 6 a0 710 gy 10 B UDH
Types of renewable&ularggnergy. Biomass energy. Fue
Battery and energy storage technologies. Current situation an
energ@ontent integration with chemistry teaching.

o8 ixa 6 ypi U U6 & o
Special Topics in Chemistry 1)
ixa i T y7T YIi UU6 0O @deg + Oéd

Topics of interest related to chemistry and its application:

® ixa 6 ypi U U6 & o
Special Topics in Chemistry 1)
Gf%ayi YI U U6 a4 O gdg + Oédd
Topics of interest related to chemistry and its application:

513551 O gY é0 YOwwoo B Uyga UygogUua@d4) O o

(Creative Activities for Learning Chemistry)

Oo Oiia O gyga UOy¥OWd QUL & -
O gyga Uy O @ g +1@ a 0 T0 é0wgedi U
82 idg UO YO@@6d

Design and development of creative learning activities
chemistry. Creating learning media and innovatiocatioh.chen
Implementation, assessment and improvement of learning acti
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y éyoOp 8 2(204)
(STEAM Education)

i & 0 UU 6y U ax Uy é 6y Op 80 o
y OpogoR & x Ui i+ y yéodoive v \ide od o
6 1470 000 gy éeDawiv &g ayiey og &
O +ixa UO 1y é 6y Op 80 g Oadsfa i U
i Té 0 YOy Tig +6 60 10 0 o 19 a

Background and significance of SHEANEreslattahe
between learning theories and STEAM education. Nature
mathematics, engineering, technology and art. Basic concepts
STEAM educétssessment in STEAM education. Research
educatid@olving sdemtrbblems with creativity, inspiration, and |
aesthetics.

O gY é0 g g 70 ai O U1 2(D4)
(Ubiquitousarning Management)

U OO0 @ 0 Ui 6y U ax UO @ o +1g ai
g +ig ai O "U 160 gniud iU T G+ V gyl |
iU OO0 0O g 9 $¥p00@ald® v & &0gga 1+
é+ Ray U Oig T Oyd G iU T a+ y @yl
Aia éy U yoa@idugé+oid» "AJTHiuO g g +1

Principles and significance of ubiquitmislésaphicrgaing
learning experiences based on ubiquitous learning. Integratio
technology for learning management. Distancdelaingig an
management models. Enhancing learning in the digital el
management Usobgpric media and information technology. Onli
management. Media and online lesson production. Meas
evaluation of online learning.
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U OO0 gl é U @ @Piz- Y JBBOASE 2(D4)
(Measurement and Evaluation in Science Education)
iop& 0 OO gl éA0 U dg 6 TAUO @ @ =+

égluYy iU €6 6 Ug U6 O @dg o6 TAay
Udlinuxa 6 UO gdg O 160 gd@ O 1€ 0y&
Ui+ y yéod Tig 7111 0 O 0 +60 @7 AuO ¢

Yo +igeaoO gl € 4 8 o6 1A

Theories and principles of measurement and evaluation
learning. Dewjgand validating the quality of assessment tools f
learning. Collecting, analyzing and interpreting assessment
assessment. Application of scientific assessments in a
contextmplementation of assessmefur resuti;ng outcomes
development. Ethical regulation in measurement and evaluatio

O6 0071 gdé O6 6 O @ g +ig a®(I3)
(Games and Board Games for Learning)
U OO g 0 1upd O g @ 19 a é+ Ra OO
Uiyiy o710 gyga U O6 a7 gdé OO0 6
itpad O o D678 a®Aésmdhi Ug U6 06 ¢
x Ty UBO @dg 0 710 g g +10 aédisde ddd
G 066 6W UR 1
Principles and theories Hohisgdmearning. Gamificatiol
Pedagogical content &rfowlgdges and board games develop
Developing game mechanics based on learning theories. Ge
games as tools to develop advanced metacognition and cr
Assessment learning using games. Ressaoicleanbgande
cgames, and gamification.
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513556 6 p UOupy o iUg UG & 2(D4)

(English for Chemistry Teachers)

8 p UOuUpi Y &8hiO gy y @ 1y0 0 I
YUU 6y U ax Uiiuda 61 U U6 a Us y Op
O g yi AaU 16

Essential English famication in educational environme
Reading comprehensions of articles in chemistry and chem
English for publication and presentation.

513557 (Uxa 6 ypi U Uy Op & 2(D4)
(Special Topics in Chemical Studies)
ixa i 0 yiOp WD odg + OEdd
Topics of interest related to educational chemistry and its

513591 (1 i+ 1 01iddddd00000003D VIS FNIDIII D
(Thesis)

UY =1 UUb6 @ UOY @pdd -6& a6 é&

Research topics in chemistry under the supervision of a t
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Ph.D. (Chemistry)
Rice University, USA (2(
i ¥ & U6 & O -
6 U i+ 0255000
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- XX

Dr. rer. nat. (Chemistry)
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Ph.D. (Materials Science
Advanced Institute of Sc
Technology, Japan (201
M.Sc. (Materials Sciencg
Advanced Institute of Sc
Technology, Japan (201
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6 U 1+ 0 +y@s54)
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Ph.D. (Physical Chemist
University of Tasmania,
(1995)

Ui 6 8 UG OWY
(2526)

Ui 70 UG o&5%

o 0ég @ Ra
373001118XX

PID lédorganic Chemistry
University of Cambribigf!
Ui 7168 U &D |
O U 1+ 0 +2CBdE:¢

0égd y o @
320000826XX

Ph.D. (Pharmacahicastr
University of Kansas, U
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Ph.D. (Chemistry)
University of MiSsauribig
USA (
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Ph.D. (Chemistry)
University of Wollongong
Australia (2005)
M.Sc. (Chemistry) Unive
Wollongong, Australia (2
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Ph.D. (Environmental S¢
Engineering) National U
Singapore, Singapore (2
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Ph.D. (Chemistry)
Worcestelykechnic Instity
USA (2007)
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Oregon State University
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USA (2010)
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Michigan State Universit
(2016)
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Michigan State Unig&ysit
(2015)
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