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Course Description 

This course is designed for the curious student, the hands-on maker, and the aspiring engineer who wants to 
build the skills that will define the future of technology. No extensive background in theories is required, just 
a passion for creating and problem-solving.  You and your team will brainstorm a unique, Arduino-powered 
device, design its custom enclosure using industry-standard CAD software like SolidWorks, and use motion 
simulation tools to test its work mechanism before it even exists. You'll then bring your digital design into 
the physical world through 3D printing and assemble a fully functional prototype for a final head-to-head 
competition.   
 
What makes this course unique is your "AI Teammate." You won’t just be told about AI; you will learn the art 
of collaborating with it. You'll practice prompt engineering to unlock creative ideas and accelerate technical 
work. More importantly, you will learn the essential skill of critically evaluating AI-generated content, 
validating its suggestions, and making the final engineering judgments yourself. 
 
The course culminates in an exciting, high-energy Gadget Competition where you'll put your creation to the 
test. You'll pitch your final design, explain your innovation journey, and demonstrate the real-world skills 
you’ve acquired. 
 

Intended Learning Outcomes (ILOs) 

By the end of this course, students should be able to: 

1. Explain and apply iterative Design-Build-Test methodology to engineering prototypes. 

2. Integrate mechanics, electronics, and mechatronic components using industry-standard tools. 

3. Collaborate with and critically evaluate Generative AI tools, documenting both useful and misleading 

outputs. 

4. Work effectively as a team member, communicating and reflecting on project development. 

 

 

 



Assessments: 

This course will be assessed using criterion-referenced assessment (i.e. not norm-referencing) . 

Assessment Task 
Contribution to Overall 

Course grade (%) 
Due date 

Project log sheets 20% at the end of week 2 and week 3 

Project presentations 50% Week 4 

Performance of the final device 30% Week 4 

 

Mapping of Course ILOs to Assessment Tasks 

Assessed Task Mapped ILOs Explanation 

Project log sheets ILO1, ILO2, ILO3 

This task assesses students’ ability to 
document project ideas, AI 
interactions, design (ILO 1), testing  
results (ILO 2), and team discussion 
(ILO 3, ILO 4). 
 

Project presentations ILO1, ILO2, ILO3, ILO4 

The presentation and reflection 
assess students’ ability to apply the 
design method (ILO 1) and refine the 
design through testing result analysis 
and identify the problems (ILO 2, IOL 
3, IOL 4), demonstrating the 
understanding of design cycles. 
 

Performance of the final device ILO1, ILO2, ILO3, ILO4 

The demonstration of the final device 
assesses students’ ability apply their 
learning and teamwork (ILO 3, ILO4) 
to build and test the prototype (ILO2). 
 

 

Final Grade Descriptors: 

Grades Short Description Elaboration on subject grading description 

A Excellent Performance 
Outstanding work that goes beyond the brief. Creative solutions, 
proactive teamwork, and clear evidence of original thinking 
beyond what AI suggested. 

B Good Performance 
Solid, reliable work. Requirements are met with good problem-
solving and consistent collaboration. Minor gaps in depth or 
reflection. 

C Satisfactory Performance 
Meets the project basics. The device works at a fundamental level 
and documentation is present, though analysis and reflection are 
surface level. 

D Marginal Pass 
Minimum standards met. Significant gaps remain in 
documentation, performance, or reflection. Effort was present 
but output was inconsistent. 

F Fail Insufficient understanding or effort. 

  

 



Students Rubrics 

The rubrics are designed to reward genuine effort, creative risk-taking, and honest reflection as much as 

polished outcomes. A device that fails spectacularly but is documented with insight and humour will score 

better than one that works adequately but is described with no reflection at all. 

Rubric 1: Project Log Sheets (20%) 

Due: End of Week 2 and End of Week 3 (Mapped ILOs: ILO1, ILO2, ILO3, ILO4) 

The project log sheet is your team’s living record of the course. It captures what you built, what you tested, 

what the AI told you (useful or wild), and what you argued about as a team. Two submissions: one at the end 

of Week 2 covering Weeks 1–2, and one at the end of Week 3 covering Week 3. 

What to Include in Each Log Sheet Submission 

• Daily activity entries (date, what you did, who did what) 

• AI interaction log: at least 2 documented prompts per week with the AI response and your evaluation 

of it (helpful / misleading / needs modification) 

• Design and testing records: sketches, CAD screenshots, test results, failure notes 

• Team discussion notes: decisions made, disagreements had, compromises reached 

• Individual weekly reflection (1 short paragraph per person): What did I learn? What frustrated me? 

What am I proud of? 

Rubric 2: Project Presentation (50%) 

Due: Week 4, Duration: 10 minutes + 5 minutes Q&A (Mapped ILOs: ILO1, ILO2, ILO3, ILO4) 

The presentation is where you tell the story of your project from first idea to final competition. It is not a 

formal technical report – it is a pitch with elements. Think of it as presenting to a panel of engineers who are 

genuinely curious about how you solved the problem and what you learned along the way. 

Required Content 

1. The Mission Brief  –  What were you asked to build? What is your winning strategy? 

2. The Journey  –  Walk us through your design evolution. Show the CAD, the simulation, the prototype. 

3. The AI Story  –  How did your AI teammate help? What did it get wrong? Show us a real hallucination. 

4. The Fun & The Pain  –  What was the most exciting moment? What nearly broke the team? Be honest. 

5. What We Would Do Differently  –  One genuine design lesson if you had another week. 

6. Live Q&A  –  All team members must be able to answer questions about any part of the project. 

Rubric 3: Performance of the Final Device (30%) 

Due: Competition Day, Week 4, Format: Live demonstration following (for example) the IMechE Advanced 

Challenge rules (Mapped ILOs: ILO1, ILO2, ILO3, ILO4) 

This rubric assesses how well your team translates weeks of design and iteration into a real, working device 

under competition conditions. The assessment is split into two parts: a Scrutineering check (safety and 

compliance before competing) and the Live Competition Run scored against the Challenge mission profile. 

 



Course AI Policy 

This course will learn the art of collaborating with Generative AI tools. You'll practice prompt engineering to 

unlock creative ideas and accelerate technical work. More importantly, you will learn the essential skill of 

critically evaluating AI-generated content, validating its suggestions, and making the final engineering 

judgments yourself.  Every rubric component expects you to be able to distinguish what YOU did from what 

AI helped with. The question is: “what did you contribute that AI could not?” 

 

Communication and Feedback 

Assessment marks for individual assessed tasks will be communicated via Canvas within two weeks of 

submission. Feedback on assignments will include [specific details, e.g., strengths, areas for improvement]. 

Students who have further questions about the feedback including marks should consult the instructor within 

five working days after the feedback is received. 

 

Required Texts and Materials 

Course materials will be distributed through Canvas 

 

Academic Integrity 

Students are expected to adhere to the university’s academic integrity policy. Students are expected to 

uphold HKUST’s Academic Honor Code and to maintain the highest standards of academic integrity. The 

University has zero tolerance of academic misconduct. Please refer to Academic Integrity | HKUST – 

Academic Registry for the University’s definition of plagiarism and ways to avoid cheating and plagiarism. 

 

Course Schedule: 
 
Week 1: Foundations & AI-Powered Ideation 

• Day 1: Intro to the Challenge & CAD Basics. Students get a hands-on introduction to SolidWorks, 
learning fundamental sketching and part modelling. 

• Day 2: Intro to Mechatronics. Students learn the basics of Arduino, breadboarding, and simple 
circuits. They’ll get an LED to blink and a motor to turn. 

• Day 3: Meet Your AI Teammate. A workshop on "Collaborating with AI." Teams are formed and use 
their AI teammate to brainstorm 10 different ideas for their competition gadget. They must then 
pitch their top idea to the class. 

  
Week 2: Digital Design & Virtual Testing 

• Day 1: Hands-on CAD. Teams design the custom 3D-printed chassis or enclosure for their gadget in 
SolidWorks. 

• Day 2: Hands-on Simulation (FEM). We'll introduce basic Finite Element Method. Teams will run a 
simple stress analysis on their enclosure design to ensure it's robust enough for the competition. 

• Day 3: AI-Assisted Coding. Teams work on programming their gadget in the Arduino environment. 
The focus is on using their AI teammate to help debug code, explain programming concepts, and 
suggest logic structures. 

  
Week 3: Prototyping & Integration 

• Day 1: Hands-on 3D Printing. Students learn to use slicing software and prepare their CAD models 
for printing. They will start the prints for their final designs. 

https://registry.hkust.edu.hk/resource-library/academic-integrity
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• Day 2: Physical Assembly. The electronics meet the 3D-printed parts! This day is all about hardware 
integration, troubleshooting, and getting the gadgets to work. 

• Day 3: Critical AI Verification. A key session where teams must present one example of a 
"hallucination" their AI teammate produced (and how they caught it) and one example of a 
genuinely helpful shortcut the AI provided. 

  
Week 4: Refinement & The Final Competition 

• Day 1: Testing & Tuning. Teams test their gadgets, refine their code, and make last-minute 
modifications for a competitive edge. 

• Day 2: The AR Showcase. Students learn to create an Augmented Reality presentation of their 
gadget using the Reality Composer workflow, allowing them to showcase their design in a futuristic 
way. 

• Day 3: Competition Day! The gadgets go head-to-head in the final competition. Teams give a final 
presentation on their design journey, highlighting their CAD, simulation, and how they successfully 
collaborated with their AI virtual teammate. 

 


