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outline:

This course begins with the fundamentals of literature management and data literacy. Through practical
examples, we will ensure that every student understands the meaning of data, its variability, and the
essential elements of scientific figures. The course will cover basic statistical concepts (mean, standard
deviation), standards for creating charts, defining scientific questions, and how to read the core arguments
of a research paper and review one's own master's research proposal. The goal of this semester is to help
students build the necessary skills and confidence for graduate research, ensuring they can interpret data,
ask questions, and engage in basic scientific communication with their peers.
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By the end of this course, students should be able to: I Data Presentation and Interpretation: Explain the
meanings of Mean, Standard Deviation (SD), and Standard Error of the Mean (SEM). Be able to use
spreadsheet software (Excel/Google Sheets) to create standard bar charts and scatter plots that include
error bars. [ Identify Basic Research Designs: In a scientific paper, be able to distinguish the main
Research Question, the Experimental Group, and the Control Group, and determine if the results are
statistically significant. [ Basic Literature Search: Be able to use PubMed/Google Scholar to find papers
related to a specific topic and share methods for reading them. [0 Formulation of Scientific Questions: Be
able to transform a vague observation into an extremely simple, verifiable question that includes
operational variables. [1 Planning Scientific Sketches: Be able to hand-sketch a chart of expected results
for a simple experiment (e.g., a draft of a bar chart with labeled X/Y axes, groups, and drawn error bars).
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010 9.08~9.15 |Course Introduction & A Navigator's Chart for|80J 0 OO 0O 00 00 8~1200 0 O [
a Master’'s Program Introductiontocourse (D OOOO()OOOO0OO
objectives and grading. Explanation of Oooooooooooad
graduation requirements, academic ethics, lab [0 00120 0000000
safety, and culture. 0ad

020 9.15~9.22 |Literature Management with Zotero
Hands-on tutorial: installation and setup,
collecting references, inserting citations,
creating bibliographies.

034 9.22~9.29 |Your Al Assistant for Research Howtouse 280 (0) DO 0O00O0O0O/0
Al (e.g., Gemini,; Perplexity) for OO0 0),290 (0)0O O
brainstorming, literature summarization,
grammar polishing, and code generation. How
to verify Al-generated content to uphold
academic ethics?

040 9.29~10.06 [Holiday 200000000000

Oooood
050 | 10.06~10.13 [Holiday 60 (0)0 00 (0 0O)Od 100 (
Hooo@o)

0 ed 10.13~10.20 [Scientific Data & Visualization Tidy Data 14000 0oboooood
principles, types of data (continuous vs. O0Oo0o0ODOoOo00ooisdd
categorical), practice in data organization. The |1 0O O
meaning and calculation of mean, median,
standard deviation (SD). Introduction to box
plots and bar charts.

070 10.20~10.27 (Correlation, Causation, and the Ask a Good 240 (O )0 O O 250 (0)O O
Question Scatter plots, correlation doesnot [ OO0 00O (0 O)O
imply causation, using the FINER criteria to
evaluate research questions.

080 10.27~11.03 [Seminar Presentation Skills Narrative o 0o on
structure, visual design, oral presentation skills,
and techniques for handling Q&A sessions.

090 11.03~11.10 [Experimental Design: Controls and Variables 3~90 00 0O [ [

Positive and negative controls, independent
variables, dependent variables, confounding
variables. Introduction to sample size and
statistical power analysis.

0100 | 11.10~11.17 |Hypothesis Testing and an Intuitive BO0o0odo,e0o0ooao
Understanding of P-values The null Ooooooood
hypothesis (HO) and alternative hypothesis
(H1), the meaning and interpretation of
P-values.
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11.17~11.24

Research Ethics and Guidelines for IACUC /
IRB Applications Academic integrity,
authorship principles. Animal experiment
ethics, the 3Rs principle, application
procedures and document preparation for
IACUC or IRB.

0120

11.24~12.01

Dissecting a Paper and Efficient Literature
Search The IMRAD structure, applying
Boolean logic (AND, OR, NOT) to literature
searches.

24~280 0000024000
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0 130

12.01~12.08

\Writing a Research Proposal (1): Introduction
& Hypothesis How to state the research
background, motivation, and significance, and
review key literature.

U 140

12.08~12.15

\Writing a Research Proposal (11): Materials and
Methods Writing a reproducible experimental
protocol.

1200000000004

U 150

12.15~12.22

\Writing a Research Proposal (111): Preliminary
or Anticipated Results What kind of data is
sufficient? What preliminary data can build
reviewers' confidence in your ability to execute
the project?

0 160

12.22~12.29

Research Question Clinic  Group discussions
to strengthen each person’s research concept
(research question, hypothesis, IV/DV). ;

2000000250000
oo@o)

U170

12.29~1.05

Final Presentation (I): Oral Report on
Research Proposal Students present their
research proposals.

10@)0o0ooo@o)

0 180

1.05~1.12

5~110 00000 10~110
oooo
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