	Time
	Section
	Content 
	Desired Outcomes

	1:00pm
	Introduction
	· David introduces Jim

· Jim covers activity goals using a few ppt slides

· Inspirational movie?
· http://apod.nasa.gov/apod/ap080525m.html
· Preview agenda

· Introduce speakers: one by one before each talk
	· Buy-in and excitement from students on activity.

· Establish credibility of instructors, mentors

	1:10pm
	Teaser-talks
	· Introduction to astrobiology (Nino, or David for 10 min)

· How does life begin and evolve?

· Does life exist elsewhere in the Universe?

· What is the future of Life on Earth and beyond?

· The importance of the Solar System in the study of astrobiology (Emily for 10 min)

· Motivations for looking at the solar system

· Enceladus, Europa and Titan: possible habitable moons?

· The engineering process to support unique science: from the science proposal to the discoveries! (Mike, 10 min)

The case-study: 

It is the year 2009, recent analysis of Casssini-Huygens flyby data on Titan and Enceladus show supporting evidences for the existence of habitable zones for various life forms on these moons (or Mars?). 

NASA is making a call for proposals for a space-based astrobiology mission to one of these moons. A group of 15 future scientists and engineers has been formed to develop a science proposal and propose a mission concept to NASA. 
	· Provide background 

· Provide time for Q&A

· Students use science principles and laws to devise which physical parameters must be known in order to detect evidences for forms of life

· Students use an engineering process to design a mission given goals and a scientific context.

	1:45pm
	Break


	
	· Recharge energy (snack!)

· Allow one-on-one questions for those who don’t speak up during Q&A

	1:55pm
	Science Proposal Brainstorm 
	· Facilitated brainstorming on what are the important science questions that would be included in the proposal.
· Student brainstorming about the scientific questions. Sort out questions and select a few of them to continue. Examples of the type of questions we're looking for: 

· Q1: can life exist in liquid methane and can Titan be a natural lab for early-life on Earth (because of presence of organic compounds)?  

· Q2:

· Q3:

· Q4:


	· A list of 4 fundamental science questions

	2:10pm
	Derived Requirements

& Concepts
	· Derive possible concepts and important (key) requirements from the science questions (goals) 

· Discussion of possible engineering concepts to meet requirements

· List main components for each concepts

· Check if key requirement needs be revised

· Possible requirements areas:

· Communication

· Science instruments

· Science itself

· Vehicle (launch, landing, 

· Robot (on-site control, remote control)


	· A list of requirements

· One or two mission concepts

· A list of system components for each concept

	2:25pm
	
	· Either by consensus or a vote decide on: 

· One or two most important science questions

· One concept and systems components that the group will explore per question
	· abstract for the NASA proposal

	2:30pm
	Break
	
	· Recharge energy (snack!)

	2:35pm
	Introduce mentor
	Lead Facilitator introduces briefly each of the Keck advisors ; 
	· 

	2:45pm
	Explanation of Breakout Groups
	Break out into 4 subgroups of 3-4 students per group. 

Either develop one or two concepts as long as there are related to the same moon. 

Example groups: 

· Group A: elaborating the science questions (flowdown from the science questions, type of supporting data, accuracy, type of analysis, etc) 

· Group B: vehicle to the moon, landing sites if any, communication  

· Group C: access to the sample, science instrument. collecting (and analyzing?) the data in-situ 

· Group D: something more

· moderators will encourage asking both science and engineering questions, and lots of communication between groups, 

· content is important but the most important is the process: project development (pre-design, design, requirements, scientific & engineering disciplines involved) 

· Additional considerations to prompt: Cost estimates, risk assessment, redundancy, fall-back plans


	· Clear understanding of breakout group assignment (need slide)

	2:55pm
	Breakout Session (1h20min)
	· Mentor-facilitated breakout
	· Completion of breakout assignment

	
	
	
	· Recharge energy (snack!)

	4:15pm
	Conceptual Design report
	
	· What do we want in the report

	4:30pm
	Report Back Session
	· One representative from each group reports back to the plenary group in a mock Preliminary Design Review and identify the most challenging parts of the project (basically engineering vs R&D and how this affects the science path). 

· Reports are oral with possibly sketches and summary on poster


	· New or reinforced understanding of contrast of science and engineering motivations and concerns

· Experience and appreciation of what a design review is like

	5:15pm
	Wrap Up
	· Conclusions 

· Roundtable evaluation of exercise

· The panel is here to guide and ask rigorous questions, help for the synthesis of the design and make it a rich and flavorful discussion. 

· Finally, give a pass or a no pass for the project to continue. 


	· Closure

· Excitement to become involved in science and engineering

	5:30pm
	Pau
	
	


