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“Scientists are 
necessary,  
but not 
sufficient to 
solve the 
climate 
problem”

Dr. Ralph Cicerone,  
President of the National Academy of Science,
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Little Shop of Physics 

8 years	


1,500 interns & volunteers	



3,000 teachers	


200,000 students



We’ve come a long way. 

• Major funding from 
CMMAP has allowed 
the program to grow.	



• Connections with 
CMMAP has allowed 
the program to 
develop.



Our Mission 

• Find creative ways to 
share the wonder of 
science.	



• Present a unique 
hands-on science 
experience to a 
diverse range of 
students.	



• Involve undergraduates 
in significant and 
meaningful service.	



• Share ideas and 
insights with current 
and future teachers.



Aligned	
  with	
  standards	
  
Based	
  on	
  science	
  
Connected	
  to	
  the	
  classroom

Our Motto



School Visits 

• 40+ schools	



• 10,000+ students	



• 50 volunteers	



• 12 interns	



• Schools with 
diverse 
populations.	



• Diverse group of 
interns.

What We Do



Open House 
• 7,000 visitors, 150 volunteers	


• Science partners	


• Biggest event on CSU campus



Teacher Workshops 

• 500+ teachers	



• Local	



• Regional	



• National Colorado 
Science 

Convention

American Association 
of Physics Teachers

National Science 
Teachers Association

10 Things You 
Should Know 

About the 
Atmosphere

Activities for 
Teaching about 
Weather and 

Climate

10 Things You 
Should Know 

About the 
Atmosphere



• Now 3 courses, more in 
future years. “Summer 
Teacher Institute”	



• Evolving in response to 
feedback from teachers.	



• Continued development 
of materials to share.	



• Transitioning 
(successfully) to a pay 
model; teachers paid 
tuition this year.

Summer Teacher Course 

• 40 teachers this year.



Weather and Science 
Day 

Coors Field	


April 24, 2014

By the numbers 
• CSU / Rockies / Channel 9	


• 200+ CSU volunteers	


• 12,000+ K-12 students	


• World Record for Largest Physics 

Lesson

Each student 
received 10 
hands-on 

science items.





Not just big. 
Awesome.



USA Science & 
Engineering Festival 

Washington, DC	


April, 2014

By the numbers 
• Part of NSF Booth	


• 10,000+ K-12 visitors



The 2nd biggest 
thing we’ve ever 

done.



Our Legacy

LSOP	


The Next Generation

Heather Michalak Adam Pearlstein



Our Legacy: Media 

• Social media	



• Traditional media	



• Weekly podcasts	



• Weekly blog posts

Facebook & Twitter	


Behind the Scenes	



Show Me Some Science	


Try This At Home

Our Legacy



Our Legacy: Media 
In two years, will be most 
popular way to interact 
with Little Shop of 
Physics.



From Show Me Some Science 
Greenhouse Gases



Our Legacy: 
“The Portal” 
• Lessons	


• Videos	


• Sims & Apps	


• Instruction	


• Connection



Our Legacy: Studies of Informal Education 

How Much Interaction?	



A longer-term quasi-experimental study to examine the effect 
of the level of verbal interaction between students and interns 
on student engagement and perceptions of the exhibit.

Developing 
tools and 

techniques.

Len Albright, 
Education



Our Legacy: 
Teachers

Effects of the 
Teacher Course

Len Albright, 
Education



Our Legacy: 

Classroom Kits 

• 4 kits for sale	



• 4 to be sold	



• PSD kits

Bohemian Foundation

• Explicit match to 
science standards	



• Developed in 
cooperation with 
teachers.	



• Testing continuing



This year’s focus: 
Classroom teachers. 

How are the kits being used?



Our Legacy: 

“Franchises” 

• Projects for outreach 
and formal 
instruction	



• 7 sites

• Oglala Lakota College	



• Austin Community College	



• University of Texas, Pan American	



• Sterling High School	



• Trinidad Middle School	



• Cornell University	



• Denver, “Little Shop of Science”



“...Therefore be it resolved that the fourth 
week of the month of November be 

proclaimed as the official	


Oglala Lakota Nation 	



Little Shop of Physics Week.”



One	
  teacher	
  described	
  the	
  collaboration	
  between	
  the	
  Brian	
  Jones	
  (the	
  
Little	
  Shop	
  of	
  Physics)	
  and	
  Scott	
  Denning	
  (CMMAP)	
  as	
  unique.	
  He	
  
appreciated	
  that	
  because	
  of	
  this	
  collaboration,	
  he	
  left	
  the	
  Teacher	
  Course	
  
with	
  both	
  hands-­‐on	
  activities	
  appropriate	
  for	
  any	
  elementary	
  or	
  middle	
  
school	
  student,	
  as	
  well	
  as	
  extensive	
  knowledge	
  about	
  more	
  sophisticated	
  
concepts	
  to	
  share	
  with	
  advanced	
  high	
  school	
  courses	
  such	
  as	
  physics.	
  	
  	
  

Another	
  teacher	
  said	
  she	
  has	
  “never	
  seen	
  one	
  particular	
  PD	
  be	
  so	
  sought	
  
after	
  in	
  our	
  scienti5ic	
  community	
  in	
  our	
  district.	
  It	
  spread	
  like	
  wild5ire.”	
  A	
  
veteran	
  teacher	
  quipped:	
  “It	
  has	
  been	
  amazing	
  to	
  get	
  to	
  work	
  so	
  closely	
  
with	
  professors	
  who	
  are	
  so	
  immersed	
  in	
  the	
  content	
  of	
  atmospheric	
  science	
  
and	
  climate	
  change….	
  The	
  added	
  engaging	
  activities	
  and	
  ways	
  to	
  make	
  the	
  
lesson	
  plans	
  brought	
  to	
  the	
  workshop	
  (the	
  openers,	
  for	
  example)	
  by	
  LSOP	
  
were	
  icing	
  on	
  the	
  cake.”

Our Legacy: 
Showing the importance of, the 

possibility of, partnerships.



Our Legacy 
Using the Lessons of the Informal Science Experience to 
Improve Formal Science Instruction  

• The world is comprehensible, and you can learn 
about it by exploring.	



• Science is a social enterprise.	



• We learn best when we are active.	



• You can understand something better if you can 
touch it.	



• To make it stick, make it real.	



• It’s easy to convince students that you are smart. 
It’s harder to convince them that they are smart.	



• Our job is to design an environment in which 
students can learn.	



• If you want your students to be enthusiastic 
about learning, you need to be enthusiastic about 
teaching.



Our Legacy: 

Stability. 

• Promise of stable, 
long-term support.	



• Closer ties to other 
sciences, education, 
formal instruction.



2nd Wednesday of  each month 
!

Food, Music, Science! 
!

Youth Leadership Committee



Higher 
Education & 

Diversity

Undergraduate teaching	


Research Experiences for Undergraduates	


Recruiting diverse students



Undergraduate Teaching

3 credits, 45 classes,  
175 students so far



Changing'Climates'@'Colorado'State'
100'Views'of'Climate'Change'

a"mul&disciplinary"educa&on"and"outreach"ini&a&ve"

'1'We'organize'talks'on'&'off'campus'
'Number'of'talks:''125'+'
'Number'of'speakers:''110'+'''''''(from'27'departments'&'many'other'enHHes)'
'Number'of'heads'counted'in'audiences:''~'6000'

'2'We'run'a'mulHdisciplinary'website'for'nonspecialists'
'Number'of'pages/topics:''23'
'Number'of'annotated'entries:''450'+!

'3'We'help'(climate)'scienHsts'communicate'
'Number'of'groups:''~'11'
'DuraHon:'20'minutes'to'1'week!

'4'We'write'and'speak'about'this'work'
'Number'of'venues:''~'20,'with'more'to'come'

! SueEllen"Campbell"&"John"Calderazzo"
Department"of"English"



Building relationships with MSIs

Dr. Hugh Willoughby	


Florida International University

•Special Seminars on CMMAP Program	


!

•Past interns give presentations on summer 
experience	


!

•Meet with Science and Engineering Faculty

Dr.  Yvonne Coston	


St. Augustine’s University

Dr. Ashanti Johnson	


UT Arlington and IBP



• 6 month grad student visit and/or co-advising of students	


• Collaboration on NSF NRT Grant	


• Virtually teach special topics lectures	


• Pursue other research collaborations	


• Partner with NCAT REU program

North Carolina A&T State University

Dr. Solomon Bililign



•Research experience 
!

•Multidimensional mentoring 
!

•A supportive, inclusive community 
!

•Professional development 
!

•Travel to a professional society meeting 
!

•Extensive financial support

2014 CMMAP interns



CMMAP Summer Internship

•Research experience 
!

•Multidimensional mentoring 
!

•A supportive, inclusive community 
!

•Professional development 
!

•Travel to a professional society meeting 
!

•Extensive financial support



8 summers - 80 interns



9 summers -14 proteges!

CMMAP supported SOARS Protégés



Includes CMMAP Interns at CSU, UC Irvine and CMMAP-SOARS protégés

N=96	


Years: 2006-2014 42% underrepresented groups

Demographics of 	


CMMAP-supported interns

38%

62%

Female
Male

1%
1%

28%

50%

8%11%

African American Asian
Caucasian Latino
Native American Other



After the internship...  
where do our interns go?

Undergraduate programs: 26	


Graduate programs: 46	


Scientific workforce: 25

Interns 2007-2014

Half are now graduate students.

One third are graduate students 
are at CMMAP!!



CMMAP Graduate Students

Supported 67 graduate students at 7 institutions! 	



•Atmospheric Science, Political Science, Psychology, 
Human Development, Sociology 

Participate in Center’s research -- 	



• inventing innovative methods for climate modeling	



• studying climate change impacts and policy	



• uncovering reasons for the historical 
underrepresentation of diverse populations in 
climate science



CMMAP Graduate Students

• Outreach at K-12 level with Little Shop of Physics	



• Work with Teachers in Weather and Climate Course	



• Mentor our undergraduate interns	



• Opportunity to teach undergraduates at Colorado 
College



Valuable Teaching Experience

Colorado College Teaching Fellowship 	



• formal interview process 	



• develop lesson plans/labs/exams	



• intensive 3.5 week course	



• mentored by CC faculty



Valuable Teaching Experience

Graduate students have a unique 
experience at CMMAP!

“Without an undergraduate program at CSU in 
which to get some teaching experience, I felt very 
fortunate to have the opportunity to get in the 
classroom with undergraduate students at CC.”	



“... the class was instrumental in giving me the 
confidence that I can be an effective teacher 
and that I do know a lot about atmospheric 
science after studying it all these years.” 



CMMAP Student Colloquium

Students learning from each other and building 
partnerships 

• 2009: Climate Policy and Politics	



• 2010: 100 Views of Climate Change	



• 2011: Climate, Careers and Teaching	



• 2012:  Climate Change and Impacts	



• 2013: Ecology of Alpine Environments



After Graduate School... 

Anna Harper - Postdoc 
University of Exeter 	



!
Rachel McCrary - Postdoc 

National Center for Atmospheric Research 	


 

Michael Pritchard - Assistant Professor	


University of California at Irvine 	



!
Luke Van Roekel - Assistant Professor  

Northland College 	


!

Levi Silvers - Postdoc 
Max Plank Institute for Meteorology 	



!
Katherine Thayer-Calder - Postdoc	


University of Wisconsin at Madison 	



!
Gabriel Williams - Assistant Professor  

College of Charleston

22 students received PhDs in ATS

Rachel McCrary

Gabriel Williams



*CMMAP Graduate Students funded over Years 1-8, includes CMMAP ATS and CMMAP related project NSF IGERT 	


**nsf.gov - Women, Minorities, and Persons with Disabilities in Science and Engineering

N=38

CMMAP ATS 
Graduate Students

NSF S&E Indicators 2014	


Graduate Enrollment

68%

32%

Female
Male

67%

33%



N=38

CMMAP ATS 
Graduate Students

*CMMAP Graduate Students funded over Years 1-8, includes CMMAP ATS and CMMAP related project NSF IGERT 	


**nsf.gov - Women, Minorities, and Persons with Disabilities in Science and Engineering

30% underrepresented groups
2%

8%
12%

16% 63%

NSF S&E Indicators 2014	


Graduate Enrollment

0%
6%

84%

5%

5%

African American Asian
Caucasian Latino
Native American



CSU ATS 	


Graduate Students

*CSU ATS graduate students funded by CMMAP over Years 1-8,  includes CSU ATS and related project NSF IGERT 	


**nsf.gov - Women, Minorities, and Persons with Disabilities in Science and Engineering

2%
5%

12%

17% 63%

31% underrepresented groups

NSF S&E Indicators 2014	


Graduate Enrollment

0%
6%

84%

5%

5%

African American Asian
Caucasian Latino
Native American

7%
13%

16% 64%

US Population



Working on an article for  
Bulletin of the  American Meteorological Society

A blueprint for increasing the diversity of your graduate program	


!
!

Melissa A. Burt1, Rebecca Haacker-Santos2, and Rebecca L. Batchelor2	



!
1 Department of Atmospheric Science Colorado State University, Fort Collins, CO 80523	


2 SOARS Program, University Corporation for Atmospheric Research, Boulder, CO 80307	



Since 2006 the number of graduate students from historically 
underrepresented groups in the Department of Atmospheric 
Science at Colorado State University has nearly tripled.	





Six key elements that have contributed to our success:	


!
1. Partnership with a minority serving program	


2. Research Experiences for Undergraduates	


3. Targeted Recruitment	


4. Extensive Mentoring	


5. Building a substantial cohort	


6. Faculty commitment and multi-tier funding approach

Increasing the diversity of our graduate program



Increasing the diversity of our graduate program

Graduate Enrollment in Atmospheric Science by students from historically underrepresented groups. Figure 
shows enrollment for Colorado State University Department of Atmospheric Science compared to the NSF 
Science & Engineering Indicators 2014.



Understanding 
Diversity in 

Atmospheric Science
• Prof. Silvia Canetto (Psychology)	



• Prof. David MacPhee (Human Development)	



• Carlie Trott (Psychology)



CMMAP  
Diversity Research

• Quantitative study of 35 Atmospheric 
Science Departments across the US	



- Student demographics (N=1135)	



- Faculty demographics (N=834)	



• Qualitative study of women’s 
persistence in Atmospheric Science 
(N=25)



58

Qualitative Study

• N=25 female ATS graduate students	



• 90-120 minute semi-structured interviews	



• Team of four coded 4,055 text segments from 
25 verbatim transcripts	



• 187 emergent codes (107-295 per transcript)	



• “Gendered lens”



59

Qualitative Study
!

Academic Self-Confidence and 
Academic Self-Doubt  

 
 

Educational Engagement and 
Educational Detachment  

Supportive and Undermining 
Personal Relationships  

Motivating and Discouraging 
Professional Relationships  

Supportive and Undermining 
Academic/Professional Science 

Systems, Expectations, and Practices 



CMMAP  
Diversity Pubs

• Conrad, S., Canetto, S. S., MacPhee, D., & Farro, S. (2009). What attracts high-achieving, socioeconomically-
disadvantaged students to the physical sciences and engineering? College Student Journal. 43, 1359-1369.	



• D’Amico, R., Canetto, S. (2010) Similarities and differences I women’s and men’s publication and citation record 
among academic psychologists.  Journal of Women and Minorities in Science and Engineering, vol 16, pp. 343-361.	



• D’Amico, R., Vermigli, P., Canetto, S. (2011) Publication Productivity and Career Advancement by Female and Male 
Psychology Faculty: The Case of Italy.  Journal of Diversity in Higher Education, pp. 1-10.	



• Hosei, S. Aka, Canetto, S. (2011) Women in graduate engineering:  Is differential dropout a factor in their under 
representation among engineering doctorates?  Journal of Women and Minorities in Science and Engineering, vol. 17, 
pp 11-27.	



• Canetto, S. S. , Trott, C., Thomas, & Wynstra, C (2012). Making sense of the Atmospheric Science gender gap: Do 
female and male students have different career motives, goals, and challenges. Journal of Geoscience Education. 60 
(4), 408-416.	



• MacPhee, D., Farro, S., & Canetto, S. S. (2013). Academic self-efficacy and performance of underrepresented STEM 
majors: Gender, ethnic, and social class patterns. Analyses of Social Issues and Public Policy. In press.	



• Byars-Winston, A., & Canetto, S. S. (2011). Accomplishments and challenges for a diversity of women in science, 
technology, engineering, and mathematics education and occupations. Journal of Women and Minorities in Science and 
Engineering, 17, 1-3.



Thank you.TextThank you.


