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1. The minimum graduate credits for this degree program are 24 credits, including 8 credits for compulsory
courses and 16 credits for elective courses (excluding 6 credits of the "Thesis Supervision (D (ID" and
credits of Teacher Fducation Program). At least one course must be taken to maintain an active student
status; those who have fulfilled the minimal credit requirement but not yet completed the thesis
requirement could take the "Thesis" to maintain the active student status.

9 All elective courses offered by this master’ s program will be taken as graduation credits for this
program; any courses not offered by this master’ s program must first be applied for and approved by the
supervisor and the dean; a maximum of 4 non-program credits can be accepted as graduation credits.

3, Length of study: limited to 1~ 4 years (excluding the period of leave of school).

4. Students could apply for degree examination during the semester when course credits required by the
program will be completed.

5. Students should pass the relevant regulations defined by the Center for Taiwan Academic Research Ethics
Education (https://ethics. moe. edu. tw/) before applying for the degree examination.

6.No more than one-half of the course credits counted as the graduation credits could be earned from
distance-teaching courses.

7 The master’ s thesis must pass the applicable regulations on originality inspection.
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National Changhua University of Education

112Academic Year 1st Semester Course Plan
[ *can’t be empty]

*Instructor : L7 *Email : phlhorng@cc.ncue.edu.tw
*Course Name : Solid State Physics (1) *Class : 22411 VUREErsg=
*Credit : 3 Credit(s) 3 Hour(s) *Course Type : (Obligatory [MElective
*EMI Courses : (Yes

[INo

*Full English W Yes
OONo(Items (OTaught [IMaterials (DDiscussion CJHomework <Multiple>)
* Teaching evaluation questionnaire(PS.1): 8
1.Lectures 2.Discussion 3.Laboratory course 4.Practicum(Education or Management)
5.Practicum(Science or Engineering) 6.Physical activity course 8.General course
* Teaching mode : 1
1.Classroom instruction 2.Practice workshop 3.Distance learning(Synchronous)
4 Distance learning(Asynchronous) 5.Classroom & group discussion(PS.2)
6.Classroom & Assisted distance learning(Synchronous or Asynchronous)
7.0ther(Such as sports, education, internship or experimental course)
Immersing the following issues or contents : <Multiple>
OGender Equity [OCharacter Education [JService Learning [lIntellectual Property
ULife Education
*Qbjective :

The serious study of solid state physics began “With the discovery of x—ray diffraction by crystals and the
publication of a series of simple calculations of the properties of crystals and of electrons in crystals. Why
crystalline solids rather than noncrystalline solids ? The important electronic properties of solids are best
expressed in crystals. Thus the properties of the most important semiconductors depend on the crystalline
structure of the host ) essentially because electrons have short wavelength components that respond
dramatically to the regular periodic atomic order of the specimen. Noncrystalline materials, notably glasses, are
important for optical propagation because light waves have a longer wavelength than electrons and see an
average over the order, and not the less regular local order itself. We can understand many physical properties
of metals, and not only of the simple metals, in terms of the free electron model. According to this model, the
valence electrons of the constituent atoms become conduction electrons and move about freely through the
volume of the metal. Even in metals for which the free electron model works best, the charge distribution of the
conduction electrons reflects the strong electrostatic potential of the ion cores. The utility of the free electron
model is greatest for properties that depend essentially on the kinetic properties of the conduction electrons.
The interaction of the conduction electrons with the ions of the lattice is treated. The simplest metals are the
alkali metals — lithium, sodium, potassium, cesium, and rubidium.

PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).
3.Physical activity course(former Physical activity course).

PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.



*QOutline :

1. CRYSTAL STRUCTURE 2. WAVE DIFFRACTION AND THE RECIPROCAL LATTICE 3. CRYSTAL BINDING AND
ELASTIC CONSTANTS 4. PHONONS I. CRYSTAL VIBRATIONS 5. PHONONS 11. THERMAL PROPERTIES 6. FREE
ELECTRON FERMI GAS 7. ENERGY BANDS

*Teaching methods : <Multiple>

M Lecture [UDemonstration B Exercise

[JCase study [E-learning [ODialogue learning
OImplementation OFilm shows [JService learning
[JOKeynote speech [OExperiential learning [(1Visit

OIndustry Internship [OEducational Practice

Teaching methods Memo :

*Scoring methods (Set the total percentage to 100%) :

Quizzes before class % | In class quizzes %
Mid —term exam 40% | Final exam 40%
Class participations % | Written report 20%
Practice sessions % | Presentation %
Assessment of student performance % | Case analysis & written report %
Professional certification % %
Scoring methods Memo :

Course pre-requisites :

Required reading of masterpiece :

*Main materials :  “Solid State Physics”, Neil W. Ashcroft & N. David Mermin
Reference materials : “Introduction to Solid State Physics” by C. Kittel

Online material :

Site URL or Directions

L1E-learning center

[JOther teaching sites

OFacebook

UFTP

*The development of core ability : <Each Degree must fill in at least one bracket>

Degree Core Ability Correlation(0-10)

(D) | EEEVEERIEEAET] 9

PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).

3.Physical activity course(former Physical activity course).
PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.
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PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).
3.Physical activity course(former Physical activity course).

PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.



National Changhua University of Education

112Academic Year 1st Semester Course Schedule

Before
Week Range Lok *Teaching Chapter Class Homework/Exam/Notes
@® Preparatio
n
09/11~09/15 Introduction
2 09/18~09/23 CRYSTAL STRUCTURE
09/25~09/28 CRYSTAL STRUCTURE
4 10/02~10/08 WAVE DIFFRACTION AND THE RECIPROCAL
LATTICE
. 10/11~10/13 WAVE DIFFRACTION AND THE RECIPROCAL
LATTICE
6 10/16~10/20 CRYSTAL BINDING AND ELASTIC CONSTANTS
7 10/23~10/27 CRYSTAL BINDING AND ELASTIC CONSTANTS
8 10/30~11/03 PHONONS I. CRYSTAL VIBRATIONS
9 11/06~11/10 PHONONS I. CRYSTAL VIBRATIONS
10 | 11/13~11/17 PHONONS 11. THERMAL PROPERTIES Mid —Team Exam
11 11/20~11/24 PHONONS 11. THERMAL PROPERTIES
12 | 11/27~12/01 FREE ELECTRON FERMI GAS
13 12/04~12/08 FREE ELECTRON FERMI GAS
14 12/11~12/15 FREE ELECTRON FERMI GAS
15 | 12/18~12/22 ENERGY BANDS
16 | 12/25~12/29 ENERGY BANDS
17 | 01/02~01/05 ENERGY BANDS
18 | 01/08~01/12 Final Exam Final exam

Course Content Memo : <The request of homework, etc.>

PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).
3.Physical activity course(former Physical activity course).

PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.




National Changhua University of Education
112Academic Year 1st Semester Course Plan
[ *can’t be empty]

*Instructor : Chia-Jyi Liu *Email : liucj@cc.ncue.edu.tw
*Course Name : Special Topics in Thermoelectrics (I)  *(Class : Ph. D.

*Credit : 3 Credit(s) 3 Hour(s) *Course Type : (1Obligatory MElective
*EMI Courses : (Yes
HENo

*Full English HWYes
ONo(Items (OTaught [DMaterials (DDiscussion [JHomework <Multiple>)
* Teaching evaluation questionnaire : 1
1. General course 2. Practicum/Laboratory course 3.Physical activity course
* Teaching mode : 1
1.Classroom instruction 2. Practicum/Laboratory course 3. Physical activity course
4 Distance learning(Asynchronous) 5.Classroom & group discussion(PS.1)
6.Classroom & Assisted distance learning(Synchronous or Asynchronous)
7.0ther(Such as sports, education, internship or experimental course)
“PS.8 BB - B —ERERE DEG/FEEN e DEBIREIER DRNINEE
Immersing the following issues or contents : <Multiple>
UGender Equity [Character Education [JService Learning [lIntellectual Property
ULife Education
*FFEERE  JOYES HENO
*Qbjective :
This course is designed specifically for Ph.D. students of the College of Science who major in Physics and/or
Chemistry. The primary goal of this course is to introduce students to the basic principles of thermoelectric
materials and devices. Theoretical concepts and application of thermoelectric devices are discussed. The
thermoelectric parameters are discussed using Boltzmann equation. Strategy of research in thermoelectrics is also

discussed.

*Qutline :

Chapter 1 Historical development

Chapter 2 Transport of heat and electricity in solids

Chapter 3 Thermoelectric refrigerators, heat pumps, and generators

Chapter 4 Thermoelectric properties of metals and semiconductors

Chapter 5 Phonon conduction and phonon drag

PS.1: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours
PS.2:.Do not make copies illegally.
PS.3: yj;m/ﬁ EU ﬂ

© T ERERER ) RER TEG ) HREVITE - TESERE /RS B TRIAANEE ) EEEIME o AR -
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Refmha TEg, - TERL - TIRBEE, Hﬂi‘ﬁﬂu SR A~ 3 Jr**”j f@lﬁfﬁdnﬁ"ﬁ °

© TRPSNEE ) AT AR E A



*Teaching methods : <Multiple>

M Lecture [IDemonstration [Exercise
[JCase study [JE-learning [ODialogue learning
OImplementation OFilm shows [JService learning

[JOKeynote speech

[OExperiential learning [(1Visit

OIndustry Internship

OEducational Practice

Teaching methods Memo :

*Scoring methods (Set the total percentage to 100%) :

Quizzes before class % | In class quizzes %
Mid —term exam 50% | Final exam 50%
Class participations % | Written report %
Practice sessions % | Presentation %
Assessment of student performance % | Case analysis & written report %
Professional certification % %
Scoring methods Memo :

Course pre-requisites :

Required reading of masterpiece :
*Main materials : Materials

1. Handout provided by the lecturer

2. Literature in the recent development

3. Related reference book

- Thermoelectrics by G. S. Nolas, J. Sharp, and H. J. Goldsmid, Springer-Verlag, Berlin Heidelberg,

2001.

- Introduction to Thermoelectricity by H. Julian AGoldsmid, Springer-Verlag, Berlin Heidelberg, 2010.
- Thermoelectricity by D. K. C. MacDonald, John Wiley & Sons, Inc. New York,1962.

Online material :

Site

URL or Directions

B E-learning center

[IOther teaching sites

OFacebook

UFTP

PS.1: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours

PS.2:.Do not make copies illegally.
PS.3: HEEAERH:
© T ERERER CORER TEE
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*The development of core ability : <Each Degree must fill in at least one bracket>

Degree Core Ability Correlation(0-10)

National Changhua University of Education
110Academic Year 1st Semester Course Schedule

Week Range Date *Teaching Chapter | Before Class Preparation Homework/Exam/Notes
1 09/11~09/15 | TBA Introduction
2 | 09/18~09/23 | TBA Chapter 1 09/23GRH{T L H (i 10/09)
3 | 09/25~09/28 | TBA Chapter 1 09/29(F1) HHEKE
4 10/02~10/06 | TBA Chapter 2
5 | 10/11~10/13 | TBA Chapter 2 10/09(—)~10/10(=) BB
6 10/16~10/20 | TBA Chapter 2
7 | 10/23~10/27 | TBA Chapter 2 10/28CR B L
8 10/30~11/03 | TBA Chapter 3
9 | 11/06~11/10 | TBA - Hh 58
10 | 11/13~11/17 | TBA Chapter 3
11 | 11/20~11/24 | TBA Chapter 3
12 | 11/27~12/01 | TBA Chapter 3
13 | 12/04~12/08 | TBA Chapter 4 12/07(0) E S (H =5
14 | 12/11~12/15 | TBA Chapter 4
15 | 12/18~12/22 | TBA Chapter 5
16 | 12/25~12/29 | TBA Chapter 5
17 | 01/02~01/05 | TBA Literature 01/01()7tE
18 | 01/08~01/12 | TBA - gibscr

Course Content Memo : <The request of homework, etc.>

PS.1: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours

PS.2:.Do not make copies illegally.

PS.3: HEEAERH:

o T GRERER ) R TR BENE,  TEBIRIE [ RS BTRIIMNEE ) EREIRE 0 AR AE -

o TEER ) BREEGE )  BOREAREN > AR TE TEE, - TEE, - T, - THE ) ST -
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National Changhua University of Education
112 Academic Year 1st Semester Course Plan
[ *can’t be empty]

*Instructor : Chi Yen Huang *Emalil : chiyen@cc.ncue.edu.tw
*Course Name : Introduction to Liquid Crystals *Class : Institute of Photonics, PhD Program
*Credit : 3 Credit(s) 3 Hour(s) *Course Type : OObligatory MElective
*EMI Courses : (Yes

HNo

*Full English HWYes
OONo(Items [OTaught [IMaterials (DDiscussion CJHomework <Multiple>)
*Teaching evaluation questionnaire(PS.1): 1
1.Lectures 2.Discussion 3.Laboratory course 4.Practicum(Education or Management)
5.Practicum(Science or Engineering) 6.Physical activity course
* Teaching mode: 1
1.Classroom instruction 2.Practice workshop 3.Distance learning(Synchronous)
4 Distance learning(Asynchronous) 5.Classroom & group discussion(PS.2)
6.Classroom & Assisted distance learning(Synchronous or Asynchronous)
7.0ther(Such as sports, education, internship or experimental course)
Immersing the following issues or contents : <Multiple>
[Gender Equity [Character Education [JService Learning [Intellectual Property
ULife Education
*Qbjective :
Giving the students the basic understandings of liquid crystals, including materials, physics and

potential applications.

*QOutline :

. History of liquid crystals

. Liquid crystal materials

. Liquid crystal physics

. Liquid crystal displays and lenses

. Liquid crystal/polymer composites and liquid crystal nanoparticle colloidal

. Modeling of liquid crystal devices

< O Ot &~ W N

. Selected topics on liquid crystals

*Teaching methods : <Multiple>

B Lecture [UDemonstration [lExercise

[OCase study [IE-learning [1Dialogue learning
CImplementation LFilm shows [(OService learning
[1Keynote speech [Experiential learning [IVisit

LIndustry Internship [1Educational Practice

PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).
3.Physical activity course(former Physical activity course).

PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.



Teaching methods Memo :

*Scoring methods (Set the total percentage to 100%) :

Quizzes before class 0% | In class quizzes 0%
Mid —term exam 30% | Final exam 30%
Class participations 0% | Written report 0%
Practice sessions 20% | Presentation 0%
Assessment of student performance 20% | Case analysis & written report 0%
Professional certification 0% %

Scoring methods Memo :

Course pre-requisites :

Required reading of masterpiece :

*Main materials :
1. Fundamentals of liquid crystal devices, D. K. Yang and S. T. Wu, Willey

2. Optics of liquid crystal displays, P. Yeh and C. Gu

Reference materials :

Online material :

Site

URL or Directions

[IE-learning center

[JOther teaching sites

OFacebook

UFTP

*The development of core ability : <Each Degree must fill in at least one bracket>

Degree Core Ability Correlation(0-10)
PhD/Ms | Understanding the physics and application of LCDs 4
PhD/Ms | Design LCDs 3
PhD/Ms | Developing photonic devices with liquid crystals 3

PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).
3.Physical activity course(former Physical activity course).

PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.




National Changhua University of Education
107 Academic Year 2nd Semester Course Schedule

Week Range Date *Teaching Chapter Before Class Preparation Homework/Exam/Notes
Introduction and
1 history of liquid

crystals
Liquid crystal materials
Liquid crystal materials
Liquid crystals physics:

4
director
Liquid crystal physics:

5
optics
Liquid crystal displays:

6
TN, ECB
Liquid crystal displays:

7 wide viewing angle

displays
Liquid crystal displays:

8 wide viewing angle
displays

9

10 Liquid crystal lenses

11 Liquid crystal lenses
Liquid crystal polymer

12 )
composites
liquid crystal

13 . )
nanoparticle colloidal
Simulation of liquid

14 ) )
crystal devices: director
Simulation of liquid

15 ' ‘
crystal devices: optics
Selected topics on liquid

16
crystals
Selected topics on liquid

17
crystals

18 Final exam

Course Content Memo : <The request of homework, etc.>

PS.1: The teaching evaluation questionnaires is divided into three types from 104 academic Year: 1.General course(former Lectures &
Discussion). 2.Practicum/Laboratory course (former Laboratory course & Practicum(Education, Management, Science or Engineering)).
3.Physical activity course(former Physical activity course).

PS.2: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours.

PS.3: Do not make copies illegally.




National Changhua University of Education

112 Academic Year 1st. Semester Course Plan
[ *can’t be empty]

*Instructor : Jyh-Pin Chou *Email : jpchou@cc.ncue.edu.com
*Course Name : Quantum Mechanics I *Class : Graduate Course
*Credit : 3 Credit(s) 3 Hour(s) *Course Type : OObligatory MElective
*EMI Courses : OYes
HNo
*Full English MW Yes

ONo(Items (OTaught [CDMaterials [(1Discussion [JHomework <Multiple>)

* Teaching evaluation questionnaire : 1

1. General course 2. Practicum/Laboratory course 3.Physical activity course
* Teaching mode: 1

1.Classroom instruction 2. Practicum/Laboratory course 3. Physical activity course

4 Distance learning(Asynchronous) 5.Classroom & group discussion(PS.1)

6.Classroom & Assisted distance learning(Synchronous or Asynchronous)

7.0ther(Such as sports, education, internship or experimental course)
“PS.3 # BN - B R EZE DEG/EEME UEBIREES DRNIINEE
Immersing the following issues or contents : <Multiple>

UGender Equity [Character Education [OService Learning [lIntellectual Property

ULife Education
*EHEFESE : OYES HENO
*Qbjective :
Quantum Mechanics provides the correct framework together with scientific explanation and it provides
us with a method to follow to understand anything that exist. Quantum Mechanics is necessary for the
accurate description of microscopic systems, but more and more evidence show that it is necessary for
macroscopic systems as well. Thus, the objectives of Quantum Mechanics course are to acquire working

knowledge of the Quantum Mechanics postulate on the measurement and evolution of physical systems.

*Qutline :

The Schrodinger equation

The foundations of quantum mechanics
Harmonic oscillator

Angular momentum

Spin

Hydrogen-like atoms

*Teaching methods : <Multiple>

PS.1: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours
PS.2:.Do not make copies illegally.
PS.3: HEEAERH:
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B Lecture

BDemonstration

B Exercise

[Case study

[JE-learning

[ODialogue learning

OImplementation

OFilm shows

[JService learning

[OKeynote speech

[Experiential learning

Visit

OIndustry Internship

OEducational Practice

Teaching methods Memo :

*Scoring methods (Set the total percentage to 100%) :

Quizzes before class % | In class quizzes %
Mid —term exam 30% | Final exam 30%
Class participations 10% | Written report 10%
Practice sessions % | Presentation 10%
Assessment of student performance 10% | Case analysis & written report %
Professional certification % %
Scoring methods Memo :

Course pre-requisites : Modern Physics

Required reading of masterpiece :

*Main materials : Principles of Quantum Mechanics - Shankar R.

Reference materials :

Online material :

Site

URL or Directions

L1E-learning center

[JOther teaching sites

OFacebook

OFTP

*The development of core ability : <Each Degree must fill in at least one bracket>

Degree Core Ability Correlation(0-10)
(D) Basis Mathematica in Quantum Mechanics (10)
(D) Operation in Quantum Computer 9
(D) Concepts in Quantum computing (10)

PS.1: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours

PS.2:.Do not make copies illegally.
PS.3: HEEAERH:
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National Changhua University of Education
111Academic Year 2rd, Semester Course Schedule

Before Class
Week Range Date *Teaching Chapter Homework/Exam/Notes
Preparation

1 09/11~09/15 Introduction

2 09/18~09/23 Mathematical background 09/23()¥E{T 3 H G 10/09)
3 09/25~09/28 Mathematical background 09/29(F) HFkEf

4 10/02~10/06 Mathematical background

5 10/11~10/13 The Schrodinger equation 10/09(—)~10/10(—) E BF 2 ff
6 10/16~10/20 The Schrodinger equation

7 10/23~10/27 The foundations of QM 10/28GOR B Hi1E

8 10/30~11/03 The foundations of QM

9 11/06~11/10 HAhEE
10 11/13~11/17 Harmonic oscillator

11 11/20~11/24 Harmonic oscillator
12 11/27~12/01 Angular momentum

13 12/04~12/08 Angular momentum 12/07(y) & Bh & (H i =0
14 12/11~12/15 Spin

15 12/18~12/22 Spin

16 12/25~12/29 Hydrogen-like atoms

17 01/02~01/05 Hydrogen-like atoms 01/01(—)7t H.

18 | 01/08~01/12 HAACE A

Course Content Memo : <The request of homework, etc.>

PS.1: Classroom & group discussion. Definition: The total hours of discussions exceeds one third of total class hours

PS.2:.Do not make copies illegally.

PS.3: HEEAERH:
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L 24 Categorical Data Analysis
BBy HES: 3 B3/ 3 /NI
BrEREE4R: AP
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B A28 G R AHR A E  BIFE ¢ logistic regression model ~ log-
linear model 1 generalized linear model (GLM)%§ » W45 &40t RS HINE
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L Contingency Tables

1 > O DN —

Two-Way Contingency Tables

The Odds Ratio

Tests of Independence

Three-Way Contingency Tables

CMH Methods and Differential Item Functioning

I1. Generalized Linear Models

o0 =1 o

9

10.
11.
19.

EBEHAN

Logistic Regression Models
Multiple Logistic Regression Models
Log-linear Models
Model Checking
Model Building and Fitting
Models for Higher Dimensions
Real Data Analysis

Alan Agresti
An Introduction to Categorical Data Analysis (3rd Ed. 2018 5 Wiley)

SHEHH

Alan Agresti
Categorical Data Analysis (3rd Ed. 2013 ¢ Wiley)

P. McCullagh & J.A. Nelder
Generalized Linear Models (2nd Ed. 1989 ; Chapman and Hall)

XA
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