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

RN>BiAB114F 2R ¥ 28 et %

National Pingtung University Course Syllabus Year 114 Semester 2

PR s R SrLe - o
£ STEM v Al & =84

Instructor’s Name - T Class Name ? A § §

2w tm ¢ 4f o

o AR - (S

Course Name

P ¥/ 8 A #ic y & 1) B % Required

. 3/3 ~

Hour(s) / Credit(s) Required / Elective 0if 12 Elective

This course provides a comprehensive introduction to the principles and
practices of educational research within STEM fields. Students will explore
and develop proficiency in:

1. Quantitative, qualitative, and mixed methods of research

2. Critical skills for reading, interpreting, and evaluating academic studies
3. Practical techniques for designing and conducting original research

. Through hands-on activities and applied projects, students will learn
wE P&

Teaching Objectives

how to:

(1) Identify relevant data for STEM education research

(2) Select appropriate participants or sources

(3) Choose effective data collection strategies

(4) Analyze findings using suitable methodologies
By the end of the course, students will be equipped to conduct rigorous,
meaningful research that contributes to the advancement of STEM

education.

By the end of this course, students will be able to:
1. Understand Core Research Concepts
Demonstrate a solid grasp of the principles, concepts, and
methodologies currently used in educational research.
2. Evaluate Research Paradigms
Compare and contrast quantitative and qualitative approaches,
FHE Y A% recognizing their strengths, limitations, and appropriate applications.
Intended Learning |3. Justify Methodological Choices
Outcomes (ILOs) Defend the selection of research methods based on the principles of
“fitness of purpose” and “fitness for purpose.”
4. Design a Research Study
Describe a comprehensive research design, including:
(1)Sampling strategies

(2)Measurement scales and instruments

(3)Data collection techniques




(4)Data analysis procedures

5. Develop a Research Proposal

Write a well-structured research proposal that aligns with academic
standards and includes all essential components.

6. Communicate with Academic Precision

Present research ideas and proposals in clear, accurate English using
appropriate academic style and conventions.

& FPARPN F 2
wE 2
Weekly Course
Content and
Teaching Methods

Thanks for sharing the weekly breakdown! Here's a polished and structured
version of your Course Schedule that’s easy to read and ready for inclusion in
a syllabus, course website, or presentation:

Week Topic Activities

) Lecture,discussion, reading,
Week 1 |[Introduction o
and practicing

o Lecture, discussion,
Week 2 |[Ethics in Research . o
reading, and practicing

) Lecture, discussion,
Week 3 |[Research Questions ) o
reading, and practicing

Week 4 Literature Review: Searching, Lecture, discussion,
ee
Managing, and Synthesizing reading, and practicing
Using GenAl for Reading and Lecture, discussion, writing,
Week 5 B .
Writing and practicing
Quantitative Methods: Sampling Lecture, discussion,
Week 6 . . -
and Instrumentation reading, and practicing

Quantitative Methods: Survey, ) ]
) Lecture, discussion,
Week 7 ||Correlation, and Causal-Factor ] o
reading, and practicing

Research

Quantitative Methods: Lecture, discussion,
Week 8 ) . -

Experimental Research reading, and practicing

o ) Lecture, discussion,
Week 9 ||Qualitative Methods: Observation ) o
reading, and practicing

o ) Lecture, discussion,
Week 10 (|Qualitative Methods: Interview ) o
reading, and practicing

Mixed Methods, Action Research, ||Lecture, discussion,
Week 11 ) o
and Case Study reading, and practicing

] _ ||Lecture, discussion,
Week 12 |[Content Analysis and Meta-Analysis ) o
reading, and practicing

Week 13 |[Research Proposal Writing Lecture, discussion, and

7




writing

Summarizing, Paraphrasing, Lecture, discussion,

Week 14

Citations, and Referencing reading, and practicing

Writing, discussion, and
Week 15 ||Research Proposal Rehearsal

presenting

Week 16
(June 4)

Oral Presentation Presenting and evaluation

BIEHE Y & %
Eeis A

Participation (10%)

Active engagement in lectures, discussions, and practice activities.
Formative Assessments (40%)

These tasks support skill development and provide feedback throughout the
course:

. Critique of a Published Research Paper (2 pages) — 10%

) . Interpretation of Quantitative Data (1 page) — 10%
Assel\gsurlrfcler:fs forl Reflective Journal after Interview Practice (1 page) — 10%
the ILOs . Interim Report on Research Proposal — 10%
Summative Assessments (50%)
These final tasks assess students’ ability to synthesize and apply course
knowledge:
. Oral Presentation of Research Proposal — 25%
. Written Research Proposal (5 pages) — 25%
1. Cohen, L.,, Manion, L., & Morrison, K. (2017). Research methods in
education. Routledge.
1B A 2. McMiillan, J. H. (2021). Educational research: Fundamental principles and
Textbook(s) methods. Pearson.
3. National Research Council. (2014). STEM integration in K-12 education:
Status, prospects, and an agenda for research. National Academies Press.
R%;:’:en%cei) Related academic journal articles.
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National Pingtung University Course Syllabus Year 114 Semester

Ty
2

<20 A7 B . RS SRS International Master
Insi:;j:f:liame Chih-Jung Ku Cmi‘Name Program in STEM Education
gj;jfe ’\irj’j Educational statistics
5 L SA8 S Vs A O« i Required
Hour(s) / Credit(s) Required / Elective M 2 Elective
The Educational Statistics course aims to equip students with the
foundational knowledge and practical skills needed to analyze and interpret
guantitative data in educational research. This course aims to develop
students' understanding of essential statistical concepts, including
descriptive statistics, inferential statistics, and advanced statistical methods
such as exploratory and confirmatory factor analysis and structural equation
%% p £  |modeling. Additionally, students will gain hands-on experience with

Teaching Objectives

statistical software tools, such as SPSS and SmartPLS, to apply these
concepts in real-world scenarios. By the end of the course, students will be
able to select and implement appropriate statistical methods, interpret their
results accurately, and communicate their findings effectively through well-
written research reports. This comprehensive approach prepares students to
engage critically with data-driven educational decision-making and related
fields.

:!’-F"—.'EF % 3,43 o~ &
Intended Learning
Outcomes (ILOs)

Upon completing the course, students will be able to:

1. Develop an understanding of the basic concepts of descriptive statistics
(i.e., frequency distributions, measures of central tendency, normal
distribution, standard scores, etc.).

2. Develop an understanding of some commonly used inferential statistics

(i.e., hypothesis testing, t-tests, chi-square, ANOVA, correlation and)|
regression, ANCOVA, reliability, EFA, CFA, SEM, etc.).
Use SPSS and SmartPLS to analyze data.

Select appropriate statistical methods, interpret the results, and write the

report correctly.

10
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Weekly Course
Content and
Teaching Methods

[Weekly Course Content]

SPSS

Week 1 Introduction

Week 2 A brief introduction to SPSS (data coding, entry, and transformation)
and APA table format

Week 3 Examining summary statistics: Frequency distributions, tables, and
graphs

Week 4 Z-score, standardized distribution, normal distribution

Week 5 Sampling distribution of sample means & Hypothesis testing

Week 6 Correlation & reliability, and regression

Week 7 No class (3 April)

Week 8 Comparing means with t-test (one-sample, two related-samples, two
independent-samples t-tests)

Week 9 Comparing several means with ANOVA

Week 10 Chi-Square test (OR) ANCOVA

Week 11 Exploratory Factor Analysis (EFA)

Smart PLS

Week 12 A brief introduction to SmartPLS (data coding, entry, and
transformation)

Week 13 Confirmatory Factor Analysis (CFA)

Week 14 Structural Equation Modeling

Week 15 Indirect effects: Mediation and Moderation Analysis
Week 16 Final exam

[Teaching Methods]

Formal lecture: The instructor will explain the important concepts of each

BEHEY S5

Fpens 1

topic.

1.  Weekly assignments (60%)
2. Midterm exam (20%)

3.  Final exam (20%)

Multiple Document submission & Late work policy
Assessments for |a|| document submissions are required to be submitted digitally.
the ILOs . . . .
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 discussion with the instructor.
i g A . ) .
Related academic journals articles for each topic.
Textbook(s)

11
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Related academic journals articles for each topic.
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National Pingtung University Course Syllabus Year 114 Semester 2
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Insjchj:ijilame aR Cla:i(Name STEM #v AL =542
A C A EM T L g
Course Name
¥/ 8 A #ik 3/3 & E 13w (] 12 Required
Hour(s) / Credit(s) Required / Elective B 2 Elective
1. Learn the latest research direction from the invited speaker.
% p £  [2.Study the special hot topics in the STEM education.

Teaching Objectives

3. Bring out new ideas inspired by discussions.

4. Learn how to prepare and conduct a professional presentation.

FFHEY %
Intended Learning
Outcomes (ILOs)

Enhance students more diverse understanding of issues in the field
of STEM education.

T HARPD B
L RE
Weekly Course
Content and
Teaching Methods

1. Introduction

2. STEM education topic (NPTU teacher)

3. STEM education topic (NPTU teacher)

4. STEM education topic- curriculum (Invited speaker)
5. STEM education topic (NPTU teacher)

6. STEM education topic (NPTU teacher)

7. STEM education topic- instruction (Invited speaker)
8. STEM education topic (NPTU teacher)

9. Midterm report

0. STEM education topic (NPTU teacher)

11. STEM education topic (NPTU teacher)

12. STEM education topic- assessment (Invited speaker)

e

13. STEM education topic- general issues (Invited speaker)
14. Final report

15. STEM field visit and experience

16. STEM field visit and experience

B F Y
kP o

Participation and Interaction (20%)
Reflection and Feedback (40%)

i Midterm report (15%)
Multiple . P °
Assessments for [Final report (15%)

the ILOs Visit records and feedback (10%)
ERE -

Textbook(s) Specified by each speaker
5538 "

c Specified by each speaker
Reference(s)

14
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