
MARS DESIGN THINKING QUESTIONS (BY STAKEHOLDER)

🏗️ STRUCTURAL ENGINEERS (Habitat Design)
🔍 Understand
· What conditions on Mars make building difficult?
· What happens to materials in extreme cold and low pressure?
💡 Design
· What shape is strongest for your habitat? Why?
· Would you build above ground or underground? What are the trade-offs?
🔥 Push Thinking
· If your structure cracks… what happens next?
· How could your design protect against both radiation and temperature?
🧠 Reflect
· What problem does your structure solve best?
· What problem might it create for another team?

🌱 LIFE SUPPORT BIOLOGISTS (Air + Food)
🔍 Understand
· Why can’t humans breathe on Mars?
· What do plants need to survive?
💡 Design
· How will you produce oxygen?
· How will you grow food without soil?
🔥 Push Thinking
· What happens if your plants fail?
· Could your system produce both food and oxygen?
🧠 Reflect
· How does your system depend on water and energy?
· What is your backup plan?

💧 WATER & RESOURCE ENGINEERS
🔍 Understand
· Where does water exist on Mars?
· Why is water so important for survival?
💡 Design
· How will you collect or extract water?
· How will you reuse water?
🔥 Push Thinking
· What happens if your water becomes contaminated?
· How can you reduce water use without harming other systems?
🧠 Reflect
· Which team relies on your system the most?
· How can you support them?

⚡ ENERGY ENGINEERS
🔍 Understand
· What energy sources are possible on Mars?
· What challenges affect energy production?
💡 Design
· How will you generate power?
· How will you store energy?
🔥 Push Thinking
· What happens during a dust storm?
· What is your backup energy system?
🧠 Reflect
· Which systems fail first if power is lost?
· How can you prevent that?

🧠 HUMAN WELLNESS TEAM
🔍 Understand
· What challenges do humans face living far from Earth?
· Why is mental health important for survival?
💡 Design
· How will your habitat support happiness and comfort?
· What spaces will humans need?
🔥 Push Thinking
· What happens if people feel isolated or stressed?
· How can your design improve teamwork and relationships?
🧠 Reflect
· How does your design impact every other system?
· What might engineers overlook that you must include?

MISSION PLANNERS (SYSTEM INTEGRATION)
🔍 Understand
· Why do systems need to work together?
· What happens when one system fails?
💡 Design
· How will you connect all systems?
· How will you prioritize space and resources?
🔥 Push Thinking
· If two systems conflict, which one do you choose and why?
· What is the weakest part of your overall system?
🧠 Reflect
· How balanced is your design?
· What trade-offs did you make?

CROSS-TEAM (WHOLE CLASS THINKING)
💡 Big Thinking Questions
· How does your system connect to at least two other teams?
· What is your biggest risk, and how will you reduce it?
· What happens if Earth can’t help you anymore?

INNOVATION PUSH QUESTIONS 
Use these to push deeper thinking:
· What is something no one else has thought of yet?
· How can your design solve more than one problem at once?
· What would make your design more efficient?
· How could you use resources already on Mars instead of bringing from Earth?
· What would your design look like in 10 years?

REFLECTION QUESTIONS (END OR CHECKPOINTS)
· What changed in your thinking today?
· What problem challenged your group the most?
· What did another team do that influenced your thinking?
· What would you do differently if you started again?


