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• Year 6 of 7, applying for academic jobs next cycle

• Advisor: Cynthia Sung (Mechanical Engineering)

• Work on getting computers to help us design robot 
mechanisms

• Mentor a high school robotics competition team

• PGAEF project:

• Researching how design software and educational 
context shapes how students think about 
themselves as designers/engineers

• Penn students (through ABCS class next Fall) 
supporting a series of hands-on robotics activities 
in a West Philly High School physics class

• Using interactive design tool I’ve been developing
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[Dynamic Origami Quadruped project is led by Wei-Hsi Chen]

See https://sung.seas.upenn.edu/research/kinegami/ for broader project details and full list of project personnel. Support for this project has been provided in part by the 
National Science Foundation through Grants 2322898, 1845339, and 1138847, and by the Army Research Office under Grants W911NF-24-1-0090 and W911NF1810327. 
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https://sung.seas.upenn.edu/research/kinegami/
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• Course Title: Pre-College Robotics Education in Philadelphia Schools

• Penn students visit West Philly High School physics class to support robotics projects

• Visit once a week for an 80-minute class period, ~11 sessions

• Undergrad elective in school of engineering

High School Students Penn Students

Curriculum/
Topics

• Open-ended problem/challenge with lots 
of design freedom

• Using my interactive design software
• Manufacturing and prototyping
• Attaching motors to make it move

• Kinematics/Linkages, Servos, Arduino, etc
• STEM Identity Formation
• Project-based and problem-solving learning
• Inclusive pedagogy
• Social context of Philly public schools

Learning 
Outcomes

• Learn to move back and forth between 
models/abstractions, prototypes, and 
experiments

• Develop confidence and excitement that 
they are capable of making robots and 
becoming engineers

• Become effective mentors/teachers of project-
based learning in engineering

• Create curricular materials that can support 
similar projects being run by other teachers 
independently



Thesis Overview

Automated Design

• Input: 
• Joints (number, type, size)

• Kinematics (available motions)

• Output: mechanism shape
• Joint positions/directions

• Link shapes (tubes)

• Mathematical guarantees 
about what can be designed

Low-barrier Manufacturing

Origami

Interactive Design

• Visualizes designs and 
how joints can move

• No programming/math

• Exports design files

• Rooted in guarantees 
about tubes

3D Printing

Programs generate files 
for easy, fast, affordable 

manufacturing

[Dynamic Origami Quadruped, led by Wei-Hsi Chen]
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