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Objectives 

• Motivate students to 
work in STEM fields 

• Broaden understanding of 
STEM disciplines and 
research 

• Encourage participation 
from under-represented 
groups 

• Find graduate students 
for CMACS institutions 

 

 



Outcomes 

• Successful workshops based on 
challenge problems: 

– 2010 Workshop on Signaling 
Pathways and Pancreatic Cancer
  

– 2011 Workshop on Atrial 
Fibrillation 

– 2012 Workshop on Signaling 
Pathways and Pancreatic Cancer 
(being planned) 

• Students attracted to STEM fields 
and graduate work with CMACS 

• Course materials, modules and 
curricula  

  

 

 



Outcomes 

Individual 
mentoring 

NSF CMACS 
Workshop 

Short course 

Post-docs 9 1 

Doctoral students 34 4 

Master’s students 7 3 60 

Undergraduates 12 30 12 

Pre-college 53 



Outline 

• 2010 Workshop on Signaling Pathways and 
Pancreatic Cancer 

• 2011 Workshop on Atrial Fibrillation 

• Impacts of Workshops on Students 

• Course materials 

• Program Outcomes 

• Future plans  
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2010 Workshop Contributors 

Course Materials : Workshops 

2010 
Chris Langmead 

CMU 

Jim Faeder 
Pitt 

Nancy Griffeth 
Lehman 

Bud Mishra 
NYU 

Ziping Liu 
CUNY Loes Loohuis 

CUNY, NYU 

Fred Dieckamp 
Hunter 



Course Materials : Workshops 





Student projects on EGFR 
Pathway 
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2011 Workshop Contributors 

Flavio Fenton 
Cornell 

Scott Smolka 
Stony Brook 

Radu Grosu 
Stony Brook 

Nancy Griffeth 
Lehman James Glimm 

Stony Brook 

Robert Gilmour 
Cornell 

Ezio Bartocci 
Stony Brook 

Kai Zhao 
CUNY 

Terri Grosso 
CUNY 

Aron Wolinetz 
Lehman 

 



2011 Workshop Outline 





Student Projects on Spiral Waves 

• 2011 

 

Workshop Impacts : Student Projects 
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Requirements and Expectations 

 Inquiry-based learning 
 Small projects 

 Final presentation 

 Team-oriented 

 Active participation expected 

 Some preliminary reading 

 $1000 stipend 

Workshop Impacts : Student Experience 



NSF CMACS Workshops 

• 15 students a year for five years (2010-2014) 

 
Career Plans Current Status Under-represented 

Groups 

Medical 4 In grad school 7 African-American 5 

CS/Comp Bio 12 Applying to GS 4 Hispanic 5 

Math 3 REU 4 Women 11 

Chem 1 Undergrad research 4 

Job hunting 2 

Undergrad 10 

Workshop Impacts 



NSF CMACS Workshops 

Workshop Impacts : Student Experience 



Publication  

Workshop Impacts : Publications 

http://www.the-aps.org/
http://advan.physiology.org/


Best things about workshop… 
 

• Learning experience 
– A ground-up exposure to the process of formulating a model 

– Using the tools 

– Learning how fibrillation/signaling works 

– Learning about the resources and technology … necessary for … research 

– Applications of parallel computation 

• Collaboration  
– The opportunity to collaborate with other peers in different disciplines. 

– Seeing how every area of science (Biology, Math) work together to solve the real 
world problems from very distinguished professors 

• Future plans 
– This workshop inspired me to pursue information outside of my own discipline. 

– Getting a sense that I am capable of doing similar research 

Workshop Impacts : Evaluations 



Evaluations 
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Workshop Impacts : Evaluations 



Unsolicited Student Comments 

... the workshop is still my favorite thing about this year 

 

... After the workshop, I realized that this was 
something that I could see myself doing. ... none of 
this would be possible without that winter CMACS 
workshop.  I guess the workshop "worked." :) 

 

…Congratulations to Flavio 

Workshop Impacts : Evaluations 

http://www.facebook.com/NSF.CMACS
http://www.facebook.com/NSF.CMACS


Flavio’s fibrillation work 
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• 2010 Workshop on Signaling Pathways and 
Pancreatic Cancer 

• 2011 Workshop on Atrial Fibrillation 

• Impacts of Workshops on Students 

• Course materials 

• Program Outcomes 

• Future plans  



New Courses and Programs 

• Lehman College 
– New course “Simulation and Modeling of Biological 

Systems” (Griffeth)  
– New minor “Quantitative and Systems Biology” 

(Griffeth/Redenti) 

• CMU 
– New course Logical Analysis of Hybrid Systems (Platzer) 
– Abstract interpretation added to Model-Checking courses 

(Clarke) 

• NYU 
– Special topics course “Signals and Cancer” (Mishra) 

 

Course Materials : Courses 

http://symbolaris.com/course/lahs.html


Course Module 

• Atrial Fibrillation 
module 
– NSF CMACS Workshops 

(week 1) 

– Campus Bio-Medico 
University in Rome (~60 
students) 

– Ernie Davis Middle 
School (~15 students) 

– Lehman College (~8 high 
school students) 

 

Course Materials : Modules 
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Future Plans 

• Workshops 

• Additional course modules from workshop 
materials and from CMACS research 

• Additional courses 

• Curriculum recommendations for a program in 
Complex Systems Science and Engineering 
(CSSE)  

• Summer REU program at Carnegie Mellon 

Future Plans 



Future Workshops 

• 2012 Workshop 

– Tape/broadcast live 

– Project: Completion time distributions for FCeRI 
pathway  

• 2013 Workshop – Atrial fibrillation 

• 2014 Workshop – Signaling pathways 



Curriculum Recommendations 

• Investigate current programs in computational 
biology and embedded systems engineering 

• Interview industry figures about skills needed 

• Incorporate courses and course modules 
developed by CMACS researchers 


