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The objective of this course is to facilitate the selection of research thesis topics and enga
ge in a year-long, two—semester design process to enhance the research and presentatio
n skills of undergraduate students. This curriculum aims to maximize students' abilities to

Course
Description

draw conclusions. Students will autonomously choose tasks, formulate task execution pla
ns, carry out research, and ultimately submit research papers. This experiential process pr

epares students for future industry engagement, cultivating foundational skills to enhance t
he overall polymer industry processes and innovate new methodologies. The initial semest
er focuses on comprehensive design, with an emphasis on fundamental design ability.
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Description
Related Courses

Course Goals

Projected Result

chRrfsta
Basic Polymer Experiment, Creative Engineering Design

The goal of this course is to develop students' practical design skills, preparing them for e
ntry into the workforce after graduation. Through this course, students aspire to enhance t
heir overall design abilities by learning about the essential components of design and appl
ying this knowledge to project-based scenarios.

Upon completion of this course, students will have a comprehensive understanding of desi
gn components and the capability to independently engage in the design process. This ac
quired design proficiency serves as a foundational skill for students as they enter the profe

° ssional sphere, allowing them to effectively undertake practical design work based on this
knowledge.
Percentage of th
e original langua
ge classes(%)
Syllabus
Times Lecture Topic Lecture Goals Lecture Methods Assignments
1 Overview of the design
5 Setting goals for design project
S
3 Setting goals for design project
S
4 Setting goals for design project
s
5 Performing experiments
6 Performing experiments
7 Performing experiments
8 Performing experiments
9 Design
10 Design
" Design
12 Design
13 Fabrication
14 Fabrication
15 Presentation

Methods of Grading

sequen - :
ce Description Percentage Details
1 Mid—tem Exam 0%
All 100%
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seqguen

ce Description Percentage Details
2 Final-exam 0%
3 Pop Quizzes 0%
4 Assignments 0%
5 Reports 40%
6 Presentations & Discussions 40%
7 Attendance 20%
8 0%
9 Others 0%
All 100%
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Course Goal Input & Methods of Teaching and Grading

sequ
. Course Goals
ence
] You can understand and analyze the dat
a, and plan and carry out experiments
5 You can play the role of a member of the a
dvisor's research team
You can possess the ability to identify eng
3 ineering problems and formulate effective
solutions.
You can design the chemical and physica
4 | properties of polymeric materials at a mol

ecular aggregate level

You can organize the results of the experi
5 ment logically and present them effectivel
y.

Modifying the design plan through a ¢
omparative analysis with the pre—exe

cuted foundational experiment. isor

Conducting experiments and analysis
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24
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no result
Methods of Teaching Methods of Grading

Report evaluation, e
valuation by the adv

Report and present
ation evaluation

on joint and individual topics within e
ach advisor's research team

Recognizing all problems through cas
e study and investigating their solutio
ns

Designing and conducting an in—dept
h experiment

Preparing reports and practicing pres
entation skills

Relationship between the Goal & Learnability of the Program

Achie Achie Achie Achie
Goal vemen = vemen & vemen | vemen
1 t2 t3 t4
Goall
Goal2
Goal3
Goal4
Goalb5

Achie Achie Achie Achie Achie
vemen = vemen | vemen & vemen | vemen
th t6 t7 t8 t9
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Learning Achievement

an ability to apply knowledge of mathematics, basic science, engineering, and information technology to th
e solution of engineering problems

an ability to analyze data and experimentally verify given facts or hypotheses
an ability to define and formulate engineering problems

an ability to apply state—of-the—art information, research—-based knowledge, and appropriate tools to the sol
ution of engineering problems

an ability to design systems, components and processes within realistic constraints
an ability to contribute to project team in the solution of engineering problems

an ability to communicate effectively in diverse situations

an ability to understand the impact of engineering solutions in the context of health, safety, economics, envi
ronment and sustainability

an ability to understand professional ethics and social responsibilities as an engineer

a recognition of the need for, and an ability to engage in life-long learning in the context of technological ch
ange

Check points about Designing & Planning

Examples of
Designing &
Planning

Polymer-related subject design topics, including the content of goal setting, synthesis, analysis,
design, fabrication, testing and evaluation for each individual and group

Assignment

S

Report according to each step of the overall design for each design topic

Setting of
the Design ob
jective

Synthesis

Analysis

[107d ] et

Factors to C
onsider for

Designing &
Planning

Designin
g & Planning

Productio

Test

Evaluatio
n of the Outpu
t

The Other
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Cost
Environm
ent
Society
Ethics
Limitations f Aesthetic
or designin s
g & Plannin
g Health &
Safety
Productivi
ty & Durability
Industry
Standard
The Other
S
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