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Course Syllabus (Please write in English and post on the internet before school enrollment day)

2B+ JFags FHFLH

National Pin

tung University Course Syllabus Year Semester

LI 7 STEM #
Instructor’s Name R Class Name Az

kA A . o

Course Name Inquiry and Practice in STEM

PR/ 8 A #ic 3 & E 13 U o« 12 Required
Hour(s) / Credit(s) Required / Elective m:% i3 Elective

This course equips educators with the knowledge and skills to implement
) inquiry-based learning in STEM education. Through hands-on activities,
*Fp ik

Teaching Objectives

participants will explore how STEM concepts can be taught through inquiry-
driven methods. The course emphasizes fostering problem-solving skills,

creativity, and critical thinking in young learners.

FFHEY &5
Intended Learning
Outcomes (ILOs)

1.Understand and apply inquiry-based learning principles in STEM
education.

2.Design and implement hands-on experiments using scientific measurement
tools.

3.Develop effective assessment strategies, including rubrics, for inquiry-
based STEM lessons.

FEPALP G 2
®E
Weekly Course
Content and
Teaching Methods

Week 1 Introduction to inquiry and practice in STEM

Week 2 Inquiry-Based Teaching Methods

'Week 3 Fundamentals of Scientific Measurement

'Week 4 Technology Tools in Inquiry-Based Learning (PART1)
'Week 5 Technology Tools in Inquiry-Based Learning (PART2)
Week 6 Examples of Inquiry-Based STEM Activities [

Week 7 Examples of Inquiry-Based STEM Activities 11

'Week 8 Group Project: Discussions and report [

Week 9 Group Project: Discussions and report 11

Week 10 Midterm Presentation

Week 11 Group Project: Inquiry-Based Lesson Design [

Week 12 Group Project: Inquiry-Based Lesson Design 11
'Week 13 Group Project: Inquiry-Based Lesson Design III
Week 14 Group Presentations: Inquiry-Based Lessons I

Week 15 Group Presentations: Inquiry-Based Lessons 11

(Week 16 Final Review




BRRREY %
Hpeis g

Students will be assessed in a range of tasks, including:
1. Formative assessment (Discussions and report 25%, Lesson design and

presentation 35%

Multiple . .
Assessments for [2- Final report of concept map 20%
the ILOs (The concept map will be evaluated according to NCSEC Concept Map
Rubric.)
i B A . . .
Textbook(s) Self-edited teaching materials
%+ 2 p 1.Handbook of Action Research: Participative Inquiry and Practice
Reference(s) R4F7 & F 1% L E N E» (20 ) > 3F LE 2023
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Course Syllabus

RBLA8 115 £E2R% 1 SHHLL%

National Pingtung University Course Syllabus Year 2026 Semester 1
Fiz
A g ff Rescarch on STEMIEARERTL L L e | e 5252
Course Name  [Education Topics Name Phone
Number
‘ ‘ International =~ Master
?if:;ii Program in STEM| E-mail [cjku@nptu.edu.tw
Education
P8/ 8 i 33 N BT o Required
Hour(s) / Credit(s) Required / Elective M Elective
This course will introduce students to current issues and trends in STEM
education, focusing on K-16 practices. By examining STEM education in
different countries, students will develop interdisciplinary learning and
Ry critical thinking skills. They will engage with contemporary STEM

Teaching Objectives

initiatives, particularly in policy, teaching practices, and student learning, and
will enhance their academic writing abilities in literature review and
synthesis. Additionally, the course encourages critical assessment of the
opportunities and challenges within STEM education, with the aim of

improving student learning outcomes.

3%‘? .ﬁﬂ § ‘143 o~ &
Intended Learning
Outcomes (ILOs)

Upon completing the course, students will be able to:

1. Identify and explain core concepts and distinctions in engineering and|
technology, particularly in relation to their roles in K—12 STEM education.

2. Apply the Engineering Design Process (EDP) to develop, test, and refine
earthquake-resistant building prototypes.

3. Analyze design performance based on structural integrity, material use,
and testing results, using evidence to inform iterative improvements.

4. Collaborate in design teams, demonstrating communication, planning, and|
problem-solving skills.

5. Translate engineering and technology concepts into an instructional
context by developing and presenting a micro lesson plan suitable for|
classroom implementation.

6. Reflect critically on the design process, teamwork, and the broader

implications of engineering and technology in addressing real-world]

challenges.

SR AN
et
Weekly Course
Content and
Teaching Methods

Introduction of STEM education

Week 1 What is STEM education?

'Week 2 Research trends and gaps in STEM education
Week 3 Status of STEM education in Taiwan

(Week 4 Status of STEM education in different countries




Teaching and learning

Week 5 Teachers’ perspectives (perception and readiness)

Week 6 Engaging students in STEM education

Week 7 STEM instructional design model and framework

Week 8 Students’ perspectives (motivation, learning outcomes, etc.)

Week 9 Assessing students’ learning + Keynote speech

Teacher Education
Week 10 Teachers’ PCK/TPACK framework
Week 11 Pre-service teachers’ training and in-service teachers’ professional

development

\Mid-term

'Week 12 Submit one-page reports proposing ideas for final articles

Subject-based perspectives
'Week 13 STEM education from a technology and engineering perspective
Week 14 STEM education from a science perspective

Week 15 STEM education from a mathematics perspective

[inal Presentation
Week 16 Present a short article (15-minute presentation + 10-minute Q&A)

Teaching Methods

® Formal lecture
Group discussion
Case studies

Media integration

BIEHE Y &%
Fpehs A
Multiple
Assessments for
the ILOs

e @& @

Class participation and assignments (60%): Students need to submit
one-page reports on the weekly topic and share them with the teacher
and classmates for 5 points each.

2.  Mid-term (20%): Students need to submit one-page reports proposing
ideas for their final articles.

Final (20%): Students need to submit a final article of at least 5 pages

and deliver an oral presentation.

Document submission & Late work policy
All document submissions are required to be submitted digitally.

All assignments must be submitted on time (by the dates and times indicated

on the course calendar). No late work will be accepted without prior

10




discussion with the instructor.

[No single textbook is required. Course materials will be provided by

AR A . . . ) . . )
1 &5 instructors, including research articles, case studies, and instructional
Textbook(s)
resources.
4 3 . : .
A Related academic journals articles for each topic.
Reference(s)

Ethics Statement on Generative Artificial Intelligence

Grounded in the principles of transparency and responsible use, this course adopts a
conditionally open approach to generative artificial intelligence. Students are allowed to use Al
tools for brainstorming, information searching, and grammar checking to support their learning
process. However, Al should NOT be used to directly generate assignments, reports, or final
project outputs. If Al tools are used in any part of the work, students MUST disclose their use.
Any use of Al without proper disclosure may result in reevaluation of the assignment or loss of

credit.

11
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#A% = % Course Syllabus

H>BLA8 115 FER Y 1 FHHLLSH

National Pingtung University Course Syllabus Year 2026 Semester 1

AR . L= S SRS International Master|
Instructor’s Chih-Jung ku Class Name Program in STEM Education
Name
ng)(uffe liajri Studies in Teaching and Teacher Development in STEM Education
/T O & E 13 u 0% 2 Required
Hour(s)/ /3 .
Credit(s) Required / Elective | M:i% 2 Elective
This course aims to provide an interdisciplinary learning platform through
co-teaching by faculty from diverse disciplinary backgrounds. The course is
designed to support students in reconstructing their understanding of STEM
education and developing competencies in designing teacher professional
development (PD) programs. The objectives of this course are:
1. To develop students’ understanding of the core concepts and integration
%E approaches of STEM education
Teaching 2. To analyze the roles and contributions of different disciplines within
Objectives STEM
3. To cultivate students’ ability to design STEM instruction based on the
Engineering Design Process (EDP)
4. To enhance students’ competencies in designing teacher professional
development programs
5. To foster the ability to integrate artificial intelligence (Al) into STEM

teaching and learning

;E;ﬁ}; ? ‘143 o~ &
Intended
Learning

Outcomes (ILOs)

1.

s

Upon completion of this course, students will be able to:

Explain the fundamental concepts and integration models of STEM
education

Critically evaluate the roles of multiple disciplines in STEM teaching
Design STEM instructional activities incorporating engineering design
principles

Develop a structured teacher professional development (PD) program
for STEM education

Apply Al tools appropriately to support STEM teaching and learning
Reflect on their conceptual changes regarding STEM education and
teaching practices

13
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Weekly Course
Content and
Teaching
Methods

Week 1 Course Introduction and Pre-understanding of STEM
Week 2 STEM Integration and Common Misconceptions
Week 3 Mathematics and Aesthetics in STEM

Week 4 Mathematics and Aesthetics in STEM

Week 5 Applied Chemistry in STEM Education

Week 6 Applied Chemistry in STEM Education

Week 7 Applied Physics in STEM Education

Week 8 Applied Physics in STEM Education

Week 9 Art Integration in STEAM

Week 10 Art Integration in STEAM

Week 11 Science Communication and Aesthetics

Week 12 Science Communication and Aesthetics

Week 13 Al Applications in STEM Education

Week 14 Al Applications in STEM Education

Week 15 Industry Applications and Product Thinking in STEM
\Week 16 Final Presentation and Course Reflection

Teaching Methods

® [ecture

Interdisciplinary Co-teaching

Group Work and Collaborative Learning
Project-based Learning

BIEHE Y & %

Hpeshs AEE

e @ @

Class Participation and Discussion (30%):
Engagement in discussions and activities
Contribution to interdisciplinary dialogue
Weekly Reflection (30%):

Reflection on conceptual understanding

Analysis of disciplinary perspectives

Multiple ) . 0
Assessments for Final Project (40%):
the ILOs Design of a 3-6 hour STEM PD workshop
Integration of at least two disciplines
Incorporation of Engineering Design Process (EDP)
Integration of Al tools
Assessment design for teacher learning
No single textbook is required. Course materials will be provided by
) % A
L& instructors, including research articles, case studies, and instructional
Textbook(s)
resources.
Ak o : .
S Related academic journals articles for each topic.
Reference(s)

Ethics Statement on Generative Artificial Intelligence

14



Grounded in the principles of transparency and responsible use, this course adopts a
conditionally open approach to generative artificial intelligence. Students are allowed to use Al
tools for brainstorming, information searching, and grammar checking to support their
learning process. However, Al should NOT be used to directly generate assignments, reports, or
final project outputs. If Al tools are used in any part of the work, students MUST disclose their
use. Any use of Al without proper disclosure may result in reevaluation of the assignment or
loss of credit.

15
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