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By the end of this course, students will have improved their skills in the following areas.

Develop fundamental programming skills using the Python language.
Understand and apply basic programming concepts such as variables, control structures, functions,

and data structures.

Enhance logical thinking through the design and implementation of algorithmic solutions.

Practice problem decomposition to break down complex problems into manageable parts.

Analyze problems systematically and implement step-by-step solutions using code.

Strengthen computational thinking and develop a structured approach to solving real-world problems

through programming.

Cultivate debugging and troubleshooting skills to refine and improve program logic.
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In this course, students will learn the basic concepts of
social-emotional development and design Social-Emotional Learning
(SEL) programs. Social-Emotional Learning (SEL) programs aim to
provide children and adolescents with essential interpersonal and
emotional skills needed in daily life, through encouraging self-
awareness, social awareness, self-management, relationship skills,
and responsible decision-making, ultimately promoting well-being
and positive interactions.

These programs deeply explore individual strengths,
limitations, social skills, emotions, and thought processes,
providing children and adolescents with essential tools for
academic, professional, and social success in our diverse and
rapidly changing world. Upon completion of this course, students
will be able to:

Understand the concepts of social-emotional learning.

2. Describe measures and methodologies to assess socio-

emotional development.

3. Recognize contextual factors affecting social-emotional

development.

4. Design social-emotional learning courses or programs.
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Social and Emotional Aspects of Learning (SEAL)Z%1 (ZESE & k)
Relationships
Learning to be together
Learning about me
Taylor, R. D., Oberle, E., Durlak, J. A., & Weissberg, R. P. (2017). Promoting positive youth
development through school-based social and emotional learning interventions: A meta-analysis of
follow-up effects. Child development,§84), 1156-1171.
January, A. M., Casey, R. J., & Paulson, D. (2011). A meta-analysis of classroom-wide
interventions to build social skills: Do they work?.School Psychology Review,402), 242-256.
Tremblay, R. E. (2000). The development of aggressive behavior during childhood:
What have we learned in the past century.International journal of behavioral
development,24(2), 129-141.
Murano, D., Sawyer, J. E., & Lipnevich, A. A. (2020). A meta-analytic review of
preschool social and emotional learning interventions. KReview of Educational
Research, 9X2), 227-263. https://do1.org/10.3102/0034654320914743
Goldberg, J. M., Sklad, M., Elfrink, T. R., Schreurs, K. M., Bohlmeijer, E. T., &
Clarke, A. M. (2019). Effectiveness of interventions adopting a whole school
approach to enhancing social and emotional development: a meta-analysis.
European Journal of Psychology of Education, 34, 7155-782.
https://doi.org/10.1007/s10212-018-0406-9
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By A i3 & & Curriculum Structure and Required Credits
LEESAH30 £4 (F3h° 6 54)
Total Credits for Graduation: 30 credits (including 6 thesis credits)
QBB AE 12 BA (% 6 FA)
Required Credits: 12 credits (including 6 credits for the thesis)
3EBELH IS ELS (zad fi3k ~REBZ 6 F4)
Elective Course Credits: 18 credits (including 6 credits of free or
cross-departmental/cross-university electives)

Ry B A - L= 2= IV B S A el W - W e
i |
i
oo
-~ B (12 84) (7% 6 £4)
OMI1001 |3 %8573 2 8 |% [0.51]0.5 (0.5 (0.5
Seminar (2) ) |(2) (@)
OMI2005 (A3 (- ) 3 B (%3 FA— %02 LB
Solid State Physics I (3)
[&!])
OMI1002 [#4 = 6 6 |¢ 3 P R A
Thesis (3) 13 B Hp Rl N
- Bhg
OMI1003 |& %73F 2 | ) R P2 1 = T2k
Special Topic Discussion (1) i

- iEsge (18 £4)

OMI2001 | 3+ & (- ) 3 B RE B
Quantum Mechanics I (3)
OMI2002 [ + 4 & (=) 3 B |kE 3
Quantum Mechanics II (3)
OMI2003 | &+ & (- ) 3 B RE B
Electrodynamics I (3)
OMI2004 |7 &4 & (=) 3 B k¥ 3
Electrodynamics II (3)
OMI2006 |F i+ 12 (= ) 3 B |E 3
Solid State Physics II (3)
OMI2007 [k 7 1 #% 3 B RE B
Electro-optics Engineering (3)
OMI2008 (#1411 f% 3 B RE B
Material Engineering (3)
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AT R 7 S A g e |- 25 |2 Fk
&l |1
%
L L

OMI2009 |2 7 4~ 32 &3 Hjiv 3 B |RE 3
Vacuum Physics and (3)
Technology

OMI2010 [X k% & & 3 B k¥ 3
IX-Ray crystallography (3)

OMI2011 [3uz++4 & 3 B |E 3
Statistical Mechanics (3)

OMI2012 |+ & + & 3 B |RE 3
Classical Mechanics (3)

OMI2015 [ 5 4 3 fiw (- ) E 3
Technique of Experimental 3 3 (3)
Physics I

OMI2016 |7 &4 2P (=) i 3
Technique of Experimental 3 3 (3)
Physics 11

OMI2018 |ic= + & 3 B [EPB
Microelectronics 3)

OMI2021 |3 & k&1 4 (- ) 3 B RE B
Advanced Optical (3)
Engineering |

OMI2022 (3 & k&1 4 (- ) 3 B |E 3
Advanced Optical (3)
Engineering 1

OMI2030 | H484~12 3 B |RE 3
Semiconductor Physics (3)

OMI2034 |2 ¥ #4304 1 o 47 Hojis E 3
characterization and 3B (3)
Analysis of
INanostructured Materials

OMI2040 [iT * & 5 (=) 3 B |kE 3
Modern Optics I (3)

OMI2041 [iT &k & (2) 3 B |E 3
Modern Optics 11 (3)

OMI2020 /& BEEI &Efl‘ %ﬁﬁﬁ: Liquid 33 3
Crystal Display Technology3 (3)

OMI2023 [ & k 3kt (- ) 3 B3 [E 3
Optical System Design I (3)
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OMI2024 [ & k skt (Z) 3 3 |RE 3
Optical System Design 11 (3)
OMI2025 |k ¢ + & 3 3 |kE 3
Optoelectronics (3)
OMI2026 [k T 35 ade 3 B |RE 3
Photonic Signal Processing (3)
EX ARy S A AR - | |- #5 |- &5
» e
i
oo
LAy e 7 3
OMI2031 [Semiconductor Processing 3 [3 (3)
Technology
OMI2037 [X sk ¥E8+F % 3 B [E 3
X-Ray Diffraction (3)
OMI2038 |f# % 4L 3 B [E 3
Ceramic Materials (3)
OMI2035 |z i+ FH @l (- ) 3 3 |E 3
INano-Structure Processing I (3)
OMI2036 |z i Fip @iz (= ) 3 B RE 3
INano-Structure Processing (3)
11
OMI2019 [tz 4k & 3 B [E 3
INonlinear Optics (3)
OMI2028 % & 432 3 B |E 3
Surface Physics (3)
BALE 37 R = 3
OMI2039 [Experimental Technique of 3 [3 3)
Synthetic Crystal
OMI2042 |& %7 7> 3 B |RE 3
Industrial Practicum 3)
OMI2043 |2 £ % (-) 2 9 |E 2
Industry internship (1) )
OMI2044 |#2 3 % (=) 2 9 |E 2
Industry internship (II) 9)
OMI2045 |3 sk i 3 B [E 3
Thin Film Technology (3)
OMI2046 |+ % 484441 & 4 3 B [E 3
Special Topics in (3)
Semiconductor
Materials
OMI2047 |X H 48~ i 312 3 B k¥ 3
Physics of Semiconductor (3)
Devices
3
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OMI2048 |k 7 £ Hp8 = ¢ 3 3 [E 3
Semiconductor (3)
Optoelectronic
Devices

4
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Special Topics in Arts and 3 3 #E RTHE AT
Sciences

2023/11/151&57

% 195 7> £ 326 F




113-2-23A2 2 R € € R &2

B oRE LA

S A E A
LU

Bl 8 RE%EE LT YR Ep | 114.04.16

R

W

s 8 1AL E g ol | e WES

FATN

W e (kP G B ST E) [0 ADAe( 2 3k 4 et B R A
(I35 4 et (it 8 3 X Heit 5 %7 4isk)

SAEH e LA

Special Topics in Arts and Sciences
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g I~ P8 23 FLEGR)
2 BRI AR RTEE 3 %)
o 3figEr AREEREEIQGY)
PAALH & 4 BEENEATGE)
. S PFEREIAAECY)
6- RUFTHAGH)
1. }3’: ﬁ,{h‘j mﬁig m;I'—kL ’lJ ]%LTH?}’{*
i | 2 FREC S o BT E S R LR o
3% 2 Rt 3.7 ﬁzglﬁ’ff’ﬁi?}’pm—%éif—'—ﬁ*
4 %%’;A\‘)ﬁ'%ﬂ’g L 5 }’}E“y"f\?ﬁ‘ﬁ%axisb #ﬁ\ifﬁﬂ})—?ﬁ,qﬁ/*
SR NN
MR (20%)
R AL (40%)
I #EE (40%)
1. Dali Wu ~ Shyam Wuppuluri (2019).0On Art and Science : Tango of an
Eternally Inseparable Duo. Springer International Publishing
ERE - R = 2. Henk Borgdorff ~ Peter Peters ~ Trevor Pinch (2019). Dialogues Between
TE R Artistic Research and Science and Technology Studies. Taylor & Francis.
3. Nima Rezaei. (2021). Integrated Science: Science Without Borders. Springer
International Publishing
(=N
LA%5 113 2R % 2 8% 1 X igRiRe¢x-_113F5FR% 2 FH %2 =k (¢
) HARE R gk (dBRERER)
20%5 113 BERS 2 EWFH2 i B §RILE (F KIAHAD)
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National Pingtung University
International Ph.D. Program in Applied Science of College of Science
Course Plan

Requirement for completing the Ph.D. degree

® Total credits: 28

® Required courses credits: 10 credits

® Elective courses credits: 18 credits (6 free electives credits included.)

it 8-2

5l BB AR /BB 25 R 8 et
Group | Subjects Code Subjects name Required/Elective | Credits | hours Note
HEW () Mg WMEMEBE (T
;ﬂi\ 'PD0001 Seminar | Required 1 2 L))
A @@ (D) Mg
IPD0002 1 2
ﬂ% 000 Seminar |l Required
ol B (= W
£ % | 1pp00o3 el (5 i 1 2
20 Seminar Il Required
c 3 HENH () WE
c 3 IPDO004 | o F - 1 2
39 000 Seminar IV Required
X =4 — DA {1Z
@ e > (—) IMME
E, IPDO00S Thesis | Required 3
o A — N
3 () WE
'PD0006 Thesis Il Required 3
¥ 198 7> £ 326 F
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# Rl B E R AREETE W/EE 25 1534 Hat
Group | Subjects Code Subjects name Required/Elective | Credits | hours Note
SFNE(— BE
pDO0O7 | EIRC) 2 3 3 B —
Quantum mechanics | Elective
= A/ m \g:% |%
PDOO0S | I SE 2 3 3 B —
Quantum optics Elective
STEY3 BB
IPD0009 RO : . L1. 3 3 H—
Computational physics Elective
pDOOL0 | CEIE A 3 3 B
Optoelectronics Elective
B 2& 438 (—) EE
IPD0011 . . . 3 3 H—
Solid State Physics | Elective T
BRRYIERIME(—) o
IPD0012 Technique of - 3 3 B
] . Elective
Experimental Physics |
EFNEC =47
poo013 | =0 FE) a2 3 3 .
Quantum mechanics Il Elective
pp0014 | EREET 2 3 3 B
Spintronics Elective
RM BT N
e . B
i IPD0015 Characterization of . 3 3 H—
H ) Elective
) Nanomaterials
= 1 BB AR By \
1= . B
A IPD0016 Semiconductor . 3 3 E—
> P ina Technol Elective
S rocessing Technology
= B 2E3E () B
® IPD0017 . : . 3 3 H—
% Solid State Physics Il Elective T
%’ ERYIERIM(Z) -
& IPD0018 | Technique of " 3 3 B—
< . . Elective
Experimental Physics I
SFEE() s
IPD0019 Quantum computation - 3 3 [
| Elective
SF () B _
IPD0020 3 3 g
Quantum devices | Elective T
SERE Y38 BE _
IPD0021 3 3 g
Thin Film Physics Elective T
B 20 )38 B 1l o
IPD0022 Vacuum Physics and =7 3 3 m
Elective
Technology
SFEE(D) g
IPD0023 Quantum computation - 3 3 -
I Elective
SFH(O) B _
IPD0024 3 3 g
Quantum devices I Elective T
HETRE =E _
poo02s | TELE 2 3 3 W=
Electro-optics Elective

¥ 199 > % 326 7
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Engineering
T2 = _
ppo026 | DELE =i 3 3 =
Material Engineering Elective
FEBIS TR
i =B
PDO067 | ysics of =i 3 3 18—
Semiconductor Elective
Devices
HEFEBRRITTH -
IPD0068 | Semiconductor - 3 3 5 —
. . Elective
Optoelectronic Devices
PDO0GY | B =i 3 3 H—
Laser Optics Elective
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# Rl B E A AREETE W/EE 25 1534 Hat
Group | Subjects Code Subjects name Required/Elective | Credits | hours Note
SFEE(-) EBE e
IPDO027 Quantum Chemistry | Elective 3 3 Bk
TUERCESWR
. o -
IPDO02g | SPecial Topicsin =i 3 3 Bt
Bioinorganic Elective
Chemistry
=i BY \ze:% %
PDO029 | ZPEHE e 3 | 3 Bt
Bioinformatics Elective
EMEER R o
IPD0030 | Special Topic in - 3 3 —
. . Elective
Biochemistry
MEHMEE R R -
IPD0031 Special Topic in =7 3 3 -t
. . Elective
& Material Chemistry
A SFEED) EBE
IPD0032 3 3 H—
T_;%E Quantum Chemistry || Elective BT
1= L ogfet (s
4 pp0033 | EAER HE 3 3 BT
> Laser Chemistry Elective
o TR ES (B
2 PD0034 | T AR EE 3 3 BT
o Cosmeceuticals Elective
0 HEER LA E(E
= IPD0035 ARRE =i 3 3 B—TF
3 Genome Science Elective
a HIEE EE _
S &
= IPDO036 Photochemistry Elective 3 3 e
SEEMER -
IPD0037 | Advanced - 3 3 _
. . Elective
Biochemistry
SEMRHER -
IPD0038 Advanced Material - 3 3 e
) Elective
Chemistry
BB -
IPD0039 Special Topics in - 3 3 B_TF
. Elective
Organic Spectroscopy
BRTEB(EE -
IPD0040 Organometallic - 3 3 B_TF
. Elective
Chemistry
% 201 % 326 F
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# Rl B E R ARIE AT W/EE 25 153 et
Group | Subjects Code Subjects name Required/Elective | Credits | hours Note
AL = 0 A7 B FR
i BE \
PDO041 | Analysisand A 3 | 3 m—t
Application of Elective
Scientific Concepts
ARBER B
PDO042 | EARTESE A 3 3 Bt
Topics of Science Elective
B#at2 BE
PDO043 | TP ME . A 3 3 Bt
Educational Statistics Elective
=EHRRENEEE -
IPD0044 | Planning and - 3 3 H—k
Elective

Management of Camp

[ERERI BB BT
Studies on Virtual BE

IPDO045 Science Learning Elective 3 3 Bt
Community
ARBREERIEREE
5 N
A | IPD0046 | Public Science i 3 3 BT
2 L Elective
I Communication
& Theory and Practice
g HBEE L EEHE
% Studies on Psychology -
® IPD0047 of Learning for Elective 3 3 H—F
® Mathematics and
e Science
E BN EEREREE
5 % B
§_ IPD0048 Theory and Practice of Elective 3 3 BoF
S E-Learning
BT
Topics of g3 _
IPDO043 Mathematical Elective 3 3 i
Statistics
RIENIEER -
IPD0O050 Topics of - 3 3 H_
Elective

Environmental Science

R ERIBH BRI

i i 2{E L
IPD0051 StLI,IdIeS on On.Ime L1. 3 3 g
Science Teaching Elective
Strategies
B 1 _
3 3 =N
IPD0052 Qualitative Research Elective B
REEYEMSR -
IPD0053 Studies on Science ~ 3 3 BT
Elective
Museum
IPD0070 STEM #BEHE BT = = 3 3 B _E

¥ 202 > & 326 F
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Instruction and Elective
assessment in
STEM education
REBHBEEIERE -
IPD0071 Literature Review on - B+
. . Elective
Science Education
SiifEAR BB E Special -
IPD0072 Topics in Arts and - .
! Elective
Sciences
% 203 F £ 326 F
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# Rl B E A AEEE WEE 25 1534 st
Group | Subjects Code Subjects name Required/Elective | Credits | hours Note
LER TR -
IPD0054 | Topics of Regression L 3 3 -
) Elective
Analysis
MR IZEERE®R -
IPD0055 Topics of EIe;ti//ve 3 3 B—r
Statistical Methods
HEI T Em -
IPD0056 | Topics of Numerical = 3 3 f#— -
) Elective
Analysis
M HI2Em -
IPD0O057 Topics of Differential - 3 3 BT
. Elective
Equations
BEEHEREWR i
gy
% IPDO058 Game Theory Elective 3 3 B
g EREEE R -
2 IPD0059 | Topics of Applied o 3 3 BT
1= . Elective
45 Mathematics
> iSE)E2l B -
S} H_
° IPD0060 Time Series Elective 3 3 Bt
(0%
o REAEW® B -
%
§ IPDO061 Topics of Algorithm Elective 3 3 -
§ HEHEER
5 Topics of 3 .
) IPD0062 Combinatorial Elective 3 3 L
Mathematics
B AREE -
IPD0063 Topics of Differential = 3 3 BT
Elective
Geometry
RECERER -
IPD0064 | Topics of o 3 3 fH—-
o Elective
Optimization Theory
HERNBIF -
IPD0065 Research Writing in - 3 3 Bm— =
. Elective
Mathematics
SEEE
. L B \ _
IPD0066 Selective Readings in . 3 3 H—
. Elective
Mathematics

% 204 7o £ 326 F
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2

AR A S

GEBEE 18 X FERAAEEHZ e 720

Week 1 Mk s AP

Week 2 oo o= Tk

Week 3-4 B &= fI2Hm @ FE 4 oM

Week 5-6 & & f @~

Week 7-8  #H4Li i

Week9 e FE

Week 10-11 Bif&tdr jsiz Jhgh~ K ~ kph

Week 12 Sl Wy A 4

Week 13 MBS RELT R s FER L L7
Week 14 PREFEPRE L PR EFE MRS R

Week 15 B kE RBRGIFE T R LEREEY S

Week 16 I
E AP 6 AR (Blde b d - (P& 530)

1. BRI EEAIRE
2. BIEFCCER AR AL

EG akat

F R AR R B A S

e Ve

L SRl 60
2. 474 :30%

3. AR 104
*iE g % AR A

TEREAIZ
FEH

1. Hecht, "Optics"

2. Frank L. Pedrotti, S.J. Leno M. Pedrotti, Leno S. Pedrotti, "Introduction to

Optics"

3. Eustace L. Dereniak, Teresa D. Dereniak, “Geometrical and Trigonometric
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