	Time
	Section
	Content 
	Desired Outcomes
	Who

	1:15pm
	Introduction
	· Introduce myself and my role today 

· Describe activity goals – the interplay of science and engineering 

· Uncover Part 1 of the case-study 

· Preview agenda 

· Introduce Steve Rodney 

Part 1 of the case-study:

· It is the year 2010. The newly operational Pan-STARRS telescope discovers an object from the outer solar system with a high probability of impacting the earth in 2043. How do we assess the real risk of impact? 

· Assuming the risk is fully assessed and we understand all parameters involved, imagine and design the possible solutions to save earth from the deadly collision? 
	· Buy-in and excitement from students on activity. 
	Rich

	1:25pm
	Science Talk
	· Science introduction on comets and asteroids 

· Distribution of objects and specimen objects 

· Composition, density, etc 

· Physics of trajectory 

· Observations for the study of asteroids and their possible threat: 

· Summary of existing and planned science and instrumentation programs – PANSTARRS etc. 

· Explanation of geology of earth and past impacts 

· Explanation of risk and threat of collisions 
	· Students have enough background knowledge to stimulate critical thinking 

· Students are excited about this activity 


	Steve Rodney

	1:55pm
	Break
	
	· Recharge energy (snack!) 
	Sarah

	2:00
	Science Question 

and

Deflection Method

Brainstorm 
	· Facilitated brainstorming on what are the important science questions that we need to answer 

· 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: Is it a comet or an asteroid? How big is it? How dense is it? What is the probability of impact? 

· Either by consensus or a vote decide on: 

· the (five) most important things that we need to learn about the object. 

· More brainstorming on ways to deflect the (still mysterious) object. Examples: grav. tractor, solar sail, nukes. Questions: When do we have to launch to reach it? How much time do we need to deflect it? 
· Provide Part 2 of the case study: 

· Either by consensus or a vote decide on: 

· the two most promising deflection missions 
Part 2 of the case-study:

· Handout on Moros 


	· A list of 5 fundamental science questions


















· Two deflection missions 
	Rich

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

	2:40pm
	Cosmic Quest 

Report
	Students report on their cosmic quest question about engineering processes. We will have handouts on engineering processes for the students. DLM will prepare this.
	· Students use engineering processes and understand what these are. 
	David

	2:55pm
	Introduce Resources
	Rich introduces briefly each of the Keck mentors: 

Al and Jim and Steve as science resource. 
	· Establish rapport with and credibility of Technical Resources 
	Rich

	3:00pm
	Explanation of Breakout Groups
	Establish 3 working groups of 3-4 students per group:

Example groups: 

· Group A: quantifying the threat (how will we learn about the object Devise experiments that will let you answer the fundamental questions) 

· Groups B and C: two different options for deflecting it (what will we do to change its trajectory) 

· Resources will be available to each group: 

· Provide Handouts: 

· Group roles 

· Presentation guidelines 

· content is important but the most important is the process: project development (pre-design, design, requirements, scientific & engineering disciplines involved) 
	· Clear understanding of breakout group assignment 
	Rich

	3:10pm
	Breakout Session
	
	· Completion of breakout assignment 
	groups

	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

· 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. 


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

· Experience and appreciation of what a design review is like 
	Rich facilitates

Panel

	5:00pm
	Wrap Up
	· Conclusions 

· Roundtable evaluation of exercise
	· Closure 

· Excitement to become involved in science and engineering 
	Rich


