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The course introduces various teaching and learning theories, teaching strategies,

teaching approaches, lesson plans, and STEM education assessment methods.
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On completion of this course, the student will be able to:

1. understanding the essential theories of teaching and learning.

2. understanding the different teaching strategies in STEM education.

3. applying the teaching theories in their lesson plan for STEM education

4. choosing appropriate tools to assess students STEM competency
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1. Introduction

2. Introduction: A descriptive framework for integrated STEM education/
Increasing levels of integration

3. The Pedagogical Model for Innovative STEM Learning and Teaching
4.Implications of the research for designing integrated STEM experiences
5.Applying learning theories and instructional design models for effective
instruction

6. Instructional framework: Teaching as Decision Making

7.Lesson plan for STEM education

8.Instruction in STEM Education

9.Discuss the idea of a mini proposal on STEM education

10-12. Assessment of STEM competency: PISA, TEL & Assessment of STEM
competency: rubric to assess critical thinking

13-14 STEM curriculum and instruction related research

15-16 Individual presentation: STEM teaching s mini proposal

17. Flexible learning lesson 1: mini proposal discussion- lesson plan

18. Flexible learning lesson2: mini proposal discussion- assessment plan

P i 4

BA-FLEATER RERE

LR L e P sk 4
-& E L B AR A

ALE-p AL 2 BPFHA
-hIE A 4 B R

g Sl

Lecture
Whole class discussion

In practice

the percentage of each assessment for ILOs will be modified based on students'
feedback

Students will be assessed in a range of tasks, including:
1. Assignment 1 (30%): teaching intervention plan.

2. Assignment 2 (30%): assessment plan(tools).

3. Assignment 3 (40%): mini proposal

National Research Council. (2014). STEM Integration in K-12 Education: Status,
Prospects, and an Agenda for Research. The National Academies Press.
https://doi.org/10.17226/18612.
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Literature Review on Science Education
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In order to be an independent researcher in science education, students in the PhD
program should be able to capture where science education has been and what we
currently know. The course, Literature Review on Science Education, will posit

research agendas for various subfields in this discipline.
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¢ Enhance understanding and insight into the field of science education research
e Develop critical reading and analysis skills for academic literature

e [earn how to integrate and synthesize findings from different studies

e Develop academic writing and reporting skills

e Cultivate awareness of research methods in science education

e [earn to identify research trends and future research directions

e Enhance academic discussion and communication skills
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: Introduction

: Literature on science literacy

: Literature on science learning

: Literature on science learning

: Literature on science inquiry & practice

: Literature on informal science education/free choice learning
: Literature on STEM education

: Science education in the digital world

O 00 3 O W B W N —

: Science education & artificial intelligence

10: Gamification in science education

11: Interactive learning & science education

12: Socio-scientific issues & science education

13: Science museum & science education

14: Science communication & science education

15: Term paper synthesis & draft discussion

16: Final presentation & manuscript review

In addition to scheduled class time, students who take this course should attend to
Annual International Conference of Science Education in Taiwan (ASET), at least

two keynotes and 3 sessions of oral presentations.

oo i

* Capabilities of research appreciation and experimental verification

* The capabilities of science language and communication

* The capabilities of scientific speculation and decision-making

* Academic ethics and humanities

* Foreign language proficiency and global vision

i

Fk 5

Seminars & Round Table Discussion

* Weekly reading & discussion (20%)

* 2025 ASET conference reflection essay (20%)

» Ready-to-submit manuscript of a review article on specific science education

topic (60%)
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£ A% Lederman, N. G., Zeidler, D. L., Lederman, J. S. (2023) Handbook of Research
ER %
. ) . on Science Education, Volume III. New York, NY: Routledge.

R

Other articles selected from science education journals and books.
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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.)
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#H 5l B E Y EE=E WE(E 25 1534 st
Group | Subjects Code Subjects name Required/Elective | Credits | hours Note
EEHwm (— NME WERER ]
& | 1PDO0OL AR () i 1 p | BEMEEE
A Seminar | Required H)
DA HEW (D) WME
IPD0002 . . 1 2
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< 3 S () W
c 3 IPDO004 | o - 1 2
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P A _— Nz
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IPD0005 3 -
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IPD0006 3 -
Thesis Il Required
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Quantum optics Elective
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B 2438 (—) 2= .
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EERYPER(—) (s
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EFNEC =47
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B EE T & BE
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ESANIER ki e
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A . Elective
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= B R s
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Engineering
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Material Engineering Elective
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SFEE(—) B
3 3 H—
IPD0027 Quantum Chemistry | Elective Bt
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IPD0040 | Organometallic =7 3 3 BT
. Elective
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Application of Elective
Scientific Concepts
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This course is based on financial management, and further, to analyze the
international capital flows of multinational enterprises, the risk and hedging
instruments of exchange, international funding and investment decision,
multinational capital cost and budgeting, and the management of assets and debts in
the long term and short term. Let students understand the high integration of
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. Financial Goals and Corporate Governance
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18.International Trade Finance (Flexible Supplemental Instruction Week)
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culture of English as a lingua franca, learn to communicate professionally
in international competition, and use multimedia to promote their beliefs

and research products effectively.

Bl dediir ~TEd A EEEB LT CTREARATE A2

WP L
TR AT R R B ik
- kKEF¥ % 4t & (Der-Hwa Victoria Rau)
- O RBRIRZY I EFT R TRE
- BLE I REAEETE S LB E R ATENER
TRE THEEREFTF BT I FRR - IGEM RE A F
. Tt PSR - R'E FIRST 8 % A st 2 R
- ¥KEF4 % Gerald A. Rau (85#:33)
S R ERE R EEUEE S P
- AEE B L UIGEM R'EAFIL AR PR R - R FIRST
BELRFEFRER
O27 vk (X FF7 ~KHPaE?)
IR M2>E=> %
O > ~m=2 %3 (6 P2 w2 )
O# & > mp
ZEHREL Ml g~ [O2%~
FATA AP
*EY (AFFEPERTEP ) & UCAN 3 H o
Cie TR P 3 wmIE 3.8

(SDGs & UCAN)

P4 wIE 4.7
piE 12 fmre 1 12.8

£ & iVl S

WP 18 BF o

A EE
BN SRS AR N SERE
M P RY iT% e 6% BpFHk: 6] PFo
M%ﬂ.} iﬁ% i%‘#—. ﬁ:t 2 =% ’ﬁ&ﬁﬁtzs ’Jﬂgo
M3t % 3 6 0 Pl 0.5 ) PF e

<280



https://daisr.asia.edu.tw/xhr/announcements/file/620b40210c41f9e54a0457f1/%E6%B0%B8%E7%BA%8C%E7%99%BC%E5%B1%95%E7%9B%AE%E6%A8%99_SDGs_%E6%95%99%E8%82%B2%E6%89%8B%E5%86%8A-%E8%87%BA%E7%81%A3%E6%8C%87%E5%8D%97_%E5%B9%B3%E8%A3%9D_.pdf
https://ucan.moe.edu.tw/commsearch/search.aspx

By 7% (60%)

(1) & * ChatGPT # /= A ML » pars a4 joif ~ B3 45 B A0
N % (2) # * Voice Control for ChatGPT # ¥ #& < v gg4f 2

(3) i * DeepLWrite v Quillbot 58437 & & < B (¥

(4) # * Bard - Google Scholar 2% 4% 4p B < )E;J&

(5) #* Wix irhigef » TRLAFFS

(6) i * animaker Fi¥H 5 - R S F (F &

iZ > 4w
BR 2 1 ¥ (20%) :
2~3 Ez}%%%kﬁw (3 B e~F% R4 é%&@»éﬁ%ﬂ;%;& ~ B
fRA L~ SFERERD N ST 2o
5 B ATAI17(20%)
VRETERAFAATENF B EEFAEL LFIER
PSR R R GRFRETI B O RFRFFTAETLERELE
e
WARTERH 160 & 0 BA 1100 4 o
(423745 H%]
(1) %Y F£:60%

A RE (2) F®ETTE 1 20%

() FFBIAIIT 1 20%
[- éxfaen )
M 51 o

O & n 44k o

O g4 273 F o 3570 - i 0G50 f -

B AdkIT | 7o
O 3 RUAEE 1| & o
R d &
Writing

I A

Feak, Christine B. and John M. Swales. (2009). Telling a research story:
Writing a literature review, Volume 2 of the revised and expanded

edition of English in today’s research world: A writing guide. Ann

=281




Arbor, MI: The University of Michigan Press
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